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FOREWORD

T he Industrial Technology Institute (ITI), successahi Ceylon Institute of Scientific and
Industrial Research (CISIR), Sri Lanka, has a long history and tradition, with significant
research achievements accumulasedce its establishmenin 1955. The institute has
pioneered multidisciplinanResearch an®evelopment (R&D)in the country tdfulfill its

vi si on, Cdénferoof Excellenee inScientific andIndustrial Research foilNational
Devel opment 00 K&Dhsefocusadan tcaveringbread scientific disciplines of
Food Technology, Herbal & Natural Product Technology, Materials Technology,
Environmental Technology, Biotechnology, Eletechnology, Chemical Technolagy
Physical Technologgndindustrial Metrology, to make itgsion areality. The R&D projects
conducted by the institute are based on industry demand, national priority needs and national
policy frameworkand are funded either by the government treasuintemational and local
funding agencies. ITbn its journey to rake a marlon the global map as a unique institute

of R&D excellence, the expert scientific teams of the institaieecollaborated with other
local and international scientists of relevant disciplines to conduct innovative R&D and
nurture the research lture within the countrylTI scientists are committeth creating new
valuefor our partners from industry and government agenthesugh translating the R&D

into commercial outcomes that will briagpositive impact to society. The R&D performance

of the institute is measured in terms of technologies develdpeknologies transferred to
relevant industriesand commercializedanalytical methods developed and accredited,
scientificpapers& communicationgublished patents granteandlicensed and S&awards
receivedby the ITI scientific teamsl am grateful to all international and local funding
authorities, includinghe Sri Lanka Treasury, fahefinancial assistance provided to conduct
the R&D activities.

| am delighted to present tipeiblication of the R&D profile of the institute from 202020,
highlighting the research strengtéind contributions made for national development. It is an
important document not onfgr the institue but also for the industry, othR&D institutions

and Universitiesto gain an insighinto the research capabilities aadhievenentsof the ITI.

This will also avail the R&D services of the institute and help to initiate new R&D
collaborations and technology commercialization avenues. More importamiyld help in
disseminating the R&D related achievements of the institute among the academia and the
scientific community of the country and the globe broadening further, collaborative research
and R&D commercialization. This would also serve to highlidiiet achievements of the
contributing scientists of the institute and may also provide encouragement to prattiote

edge innovative and socially significant research.

Prof. (Ms.) llmi G. N. HewajuligePhD
Director GeneralCEO
IndustrialTechnology Institute (ITI)
SeptembeR025
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Industrial Technology Institute

BGB The Industrial Technology Institute (ITI) is a statutory béugtcame into

existence on G1April 1998 under the Science and Technology Act No. 11
CISIR of 1994. ITI is the successor to tlkeylon Institute of Scientific and
Industrial Researci{CISIR), which was established in 1955 under the
Parliament AciNo. 15 of 1955 (CISIR Act) to support Industrial Development in the country.
The ITl is the governmea wned countryodés | eading and | ar
organi zation with a compi ememntheofvCemtartfini 6% ©
Excellencen Scientificand Industrial Resear¢br NationalD e v e | 0 fhenstitute'd core
businessesre gearedor the promotion of industrial development through Research &
Development (R&D)technology transfegonsultancytraining and the progion of testig
and calibration services. In order to fulfill the mission of the institetgjng laboratories of
ITI are accreditedfor ISO 17025to provide internationalljcompetitive technical services
while R&D laboratoriesare quality certified folSO 9001 to conductinnovative R&D to
acceleraténdustrialdevelopmenfor thebenefitof thepeopleof SriLanka.All the accredited
and other laboratories are equipped with stdtthe-art scientific instruments, while R&D
laboratories are comprised pilot-scalefacilities for scaling up thiaboratoryscaleproducts.
The Institute consistof a highly qualified staff of Research Scientists, Research Engineers
and Research Technologists with diverse expertisauitidisciplinary fields.

ITI conduck demanedriven, nationdy importan, high-tech research in multidisciplinary
fields of food technology, herbal technology, biotechnology, environment technology,
materials technology, chemical/ physical technologg emdlustrial metrologythroughthe
stateof-the-art R&D laboratories at Modern Research and Development Complex, Malabe
andin Colombo facilities Research & Development Division provides solufiooused
innovations and engages in activities connectetl teithnology transfer, the adaptation of
technologies and the development of new techndadodoe industrial promotion and
entrepreneurship development targeting the MiSmall, and MediunkEnterprise§MSME),
Startups, Women Enterprises and Small BusegsT he Institute is a key technology provider

in the country to enhandbe Export Industry and for import alternatives and domestic value
addition. The Technical Services Division has become the pioneer in laboratory testing and
calibration services ganding its scope of accreditation and ensuring the accuracy, precision
and international acceptability of its test reports and services. This facility hagrdgh
analytical testing and modern monitoring equipmantanair quality and stack monitoring
mobile laboratory to support the rapid industrialization of the country. ITI is the authorized
testing laboratory for exporters, government organizations and local and international
regulatory authorities.

ITI contributes to National issues through tegticonsultancy and R&D in multidisciplinary
fields and undertakes and collaborates in national developmeettsregpecially on power

and eergy, roaddevelopment, highways andhilway sectors and in the survey and
monitoring of environmental pollution and recommendations for remedial measures to
mitigate such pollution.
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ITl is the Center of Excellence of the Commission on Science & Technology for Sustainable
Development in the South (COMSATS) in Sri Lanka and the focal point of the World
Association of Industrial and Technological Research Organization (WAITRO) and
Intermational Bamboo and Rattan Organization (INBAR) anddcais joint activities with
international entities including United Nations Industrial Development Organization
(UNIDO), United Nations Development Programm@NDP), Japan International
Cooperation Ageey (JICA), Food and Agriculture Organizatiohthe United Nation§~AO),
International Finance Corporation (IFCYK Center of Environment, Fisheries and
Aquaculture Science (Cefaghd Deutsche Gesellschaft fir Internationale Zusammenarbeit
(GlIZ).

During the period 203202Q the institute achievedmany 6 Sentific Meritsd in terms of
scientific publicationscommunicationstechnology development and transtangd obtaining
local patents and science, technology immdvatiorrrelatednational andriternational awards
and recognition.

200

150

“ii ',;::;Ii ................. i 'ff_f.ff f.f]{l

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
m Publications m Communications m Awards

o

Number of papers publishediiefereedournals, scientificommunications in local and
international journalsand Scientific awards received by ffdm 20162020

ITI Premises Colombo and Malabe

B'L-A_fa RESEARCH HIGHLIGHTS - INDUSTRIAL TECHNOLOGY INSTITUTE, SRI LANKA | 6

CISIR



We are pioneering in providing food and beverage
technology and process know-how to SME’s and
large-scale food industry in Sri Lanka. ITI is equipped
with food processing and analytical laboratories, a food
pilot plant facility and advanced pilot plant equipment.

Scientists and Technical staff of ITI, including Food
Technologists, Microbiologists, Chemists, Food
Process/Chemical Engineers, Food Safety and Quality
Experts contribute to the development of the food
industry in Sri Lanka by providing technology, training,
consultancy and analysis.
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FoodTechnology

Research andlevelopment onhealth benefits and value addition to
traditional rice \arieties of Sri Lanka enabling marketpportunities,
locallyand internationaly

Grant Nos: TG-6, TG 1136, TG 1137, TG 18146andTG 18165
ProjectTeam: *Dr. (Ms.) N. Ediriweera
*Prof. G.A.S Premakumara
*Dr. (Ms.) J. Goonaratne
*Ms. D. Rajapakshe
Dr. (Ms.) H.MT. Herath
*Prof. (Ms.) W.K.SM. Abeysekera
*Prof. (Ms.) .G.N. Hewajulige
Dr. H.P.P.SSomasiri
*Dr (Ms.) G.V.V. Liyaanarachchi
Ms. M. D.W. Samaranayake
Ms. K.D.S.M.Karunarathne
Ms. R.C.Pitipanaaachchi
Dr. (Ms.) AP. Bentota
Prof. K.R.R. Mahanama
Prof. P.A. Punyasiri
Dr. D.M.J.B.Senanayake
Project Period:  2010- 2020
Funded by: Sri Lanka Treasury

*Principal Investigatorsof the projects

Background

Rice is the dietary staple #ri Lankaandarange of traditiona&nd improvedice varietiesare
grownin the country Based orraditionalknowledgethe traditional ricevarieties are claimed

to have varying physieohemical and functional properties. Since no comprehensive saisdy
beenconducted in the country to evaluate the nutritional, functiandbioactive propertiesf
traditional rice varieties grown in Sri hka such studies werdnitiated at the Industrial
Technology Institute (ITI) in 2009.0 date a range of analytical studieasbeenconducted to
prove the functional properties of traditional rice compared to improved varieties in order to
popularize tem amonghe general publidargeting tocombat prevalenion-Communicable
Diseases(NCDs) such as diabetes, canceagrdiovasculardiseases, anemia arabesity
Research on new product developmerats also conductedargetingthe value addition to
traditional rice and rice bram potential nutritious byproduct of rice. The studiese to
popularize the nutritionadnd bioactive propertiedf traditional rice varieties not only in Sri
Lanka but also to the worlévhich arehealthconsciousn their food patternslraditionalrice
varieties useth thestudiesvere Batapolal, Beheth Heenati, Dahanala, Devaraddari, Dik Wee,
Goda Heenati, Herath Banda, Hondarawalu, Kahata Wasawanu, Kalu Bala Wee, Kalu
Heenati, KattamanjalKottayar, Kurulu Thuda, Madathawalu, Masuran, Murungakayan,
Pachchaperumal, Rath Suwandal, Rathal, Rathu Heenati H&ghati, Sudru Samba, Sulai,
Suwanda Samba and Wannitaaala. With this ITinitiative onclaiminghealth and functional
properties|ocal traditional rice varieties have become very popolday,both inthelocal and
international markets.
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Project Achievements/Outcomes

Technologies/ProcessfMethods Developed

1 Database developed on traditional rice varieties grown in Sri Lanka which included the

morphologicalcharacteristiceand healthpromoting aspects. A booklewith the above

informationwaspublished in 2011.

Traditional rice varieties were screened for irng and phytates

The micronutrientontensin polished ricevarieties werglocumented.

Bio-availability studies of rice and screening of rice varieties for amyfiser, and

Glycemic Index (Gl) werearried outand documented.

1 Information on health pertieswasprovided to the Rice Research Instit(lRRI) of the
Department of Agriculture fdoreeding programmes o&w rice variges.

1 New testing methodologies/techniquesere developedind usedin ITI testingservices
offered for the food and herbal industries.

= =4 =4

Anti -diabetic related assays

U-amylase inhibition assay

Uglucosidase inhibition assay

Anti-glycation assays (BS8lucose and BSMGO mediatedjlycation models)
Glycation reversing assays (BSpucose and BSMGO mediated glycation
reversing models)

Acetylcholinesterase (AChE) inhibition assay
Butyrylthiocholinesterase (BChE) inhibition assay
In vitro glycaemic index (in vitro dialysis)
Amylose content

Dietary fiber(enzymatic assay)

Resistant starch (enzymatic assay)

Yeast cell glucose uptake assay

Anti -oxidant assays

DPPH radical scavenging assay

ABTS radical scavenging assay
OxygenRadicalAbsorbance&Capacity assay (ORAC)
Superoxide radicals scavenging assay

Nitric oxide radicals scavenging assay
FerricReducingAntioxidantPower assay (FRAP)
Ferrous iron chelating assay

H.O, radical scavenging assay

Hydroxyl radical scavenging assay

Total polyphenolic content estimation assay
Total flavonoid content estimation assay
Anti-lipidemic bioassays

HMG-CoA reductase inhibition assay

Anti-lipase assay

Anti-cholesterol esterase assay

Cholesterol micellization inhibition assay

Bile acidsbinding assay

o I>v=a =

=8 =4 =8 -8 -8 -8 88999 = =4 =8 =8 -8 a1

= =4 =8 -8 =9
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Anti -inflammatory assays
COX1 and COX2 enzyme inhibition assays
Superoxide radicals scavenging assay
Nitric oxide radicals scavenging assay
Oxidative burst assay for whole blood
Oxidative burst assay for polymorphonuclear leukocytes
Oxidative burst assay for macrophages
Assay for nitric oxide (celbased assay)
Inhibition of TNFU p r o d u ebasedassayj c e | |
Inhibition of IL-1 b pion dcdlkbased assay)
Anti -cancerrelated bioassays
1 GlutathioneS-transferase enzyme inhibition assay

=4 =4 =8 =8 -4 -4 499

1 Bioavailability of iron in some rice varietiesasidentified Rice varieties of Kalubala Wee,
Pachchaperumal, Dahanala, Rath HeeKattamanjal and Rathel have relatively high iron
and protein levels anate goodor anemic conditions.

1 The Glycemidndex of selected rice varietiamsdeterminedo select the suitablarieties
with low glycemicindexfor diabetic patients Suwadal, Misuran, Dikwee and Gonabaru
wereprovento showlow starch hydrolysis (indication of loglycemic index).

1 Antioxidant properties of selected rice varietieXalubala Wee, PachchaperumBhith
Suwandal and Kaluheenatvereprovento havehigh antioxidant levels.

9 Traditional and new improvedce varieties suitable faice-basedvalueaddedproduct
developmentvereselected and a range wdlueaddedproducts using rice and rice bran
weredeveloped

9 Traditional ricevarieties(red) SuduHeenati, Goda Heenati, Masuran and Dik Wee were

selected with proven andiiabetic activity antioxidantactivity, anttrinflammatoryactivity

and anticancer activity.

Selection of rice varieties suitable fice-basedvalueaddedoroductswascarried out

While contributing to the advancement and strengthening of scientific knowledge, the

findings onthe impact of cooking and pogtrocessing techniques on thenino acid

compositions of riceprovided insight to consumers and nutritionists in deciding food
consumption patterns and for rice producers to revisit the processing techniques of milling
and parboiling.

1 Furthemore the findingsshouldassistpolicymakersin makingtimely interventions for
redefining the consumption patterns of the people and in the popularization of rice
consumption and for rice breedergheidentification of traits in breeding varieties rich
amino acids of high nutritional quality and clintatesilierce,to assure food and nutritional
security in the country.

1 Development of alatabasen nutritional, chemicahnd morphological characteristics of
selected traditional andidely consumedmproved rice varieties of Sri Lanka: Suitability
to useas chemical and moleculéngerprintsin identifying rice varieties ahegrain level
is in progress.

= =
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Based on the traditionake-relatedIT| research

findings;

o Cultivation of traditional rice varieties in Sri
Lanka expanded.

o Consumption oftraditional rice varieties
improved.

o0 Traditional rice varieties came to
supermarket shelves with  nutritional
|nformatlondeclaredhrough ITI research

market shelf space in international markets
due to prova health benefits.

0 Ricebased and rice branincorporated
productswereintroduced to thenarket.

Traditional RiceVarieties

Publications in Refereed Journals

1.

Abeysekera, W.K.S.M., Somasiritl.P.P.S., Premakumara, G.A.S., BentoaP.,
Rajapakse, D. and Ediriweend. (2008).Cooking andeating quality traits of some Sri
Lankan traditional rice varieties across Yala and Maha sea$oogical Agricultural
Research20, 168-176.

Herath H.M.T., RajapakseD., WimalasenaS. and WeerasooriyaM.K.B. (2011). Iron
content and bi@vailability studies in some Sri Lankan rice varietinternational Journal

of Food andTechnology46, 16791684.

Dipti, S.S., BergmanC., Indrasati S.D., Herath T., Hall, R., Lee H., Habibj F.,
BassinelloP.Z, GraterqlE., FerrazJ.P. and Fitzgerald. (2012). A Review ArticleThe
potential of rice to offer solutions for malnutrition and chronic dise&¥es.5 (16), 1-18.
Premakumara, G.A.S., Abeysekera, W.K.S.M., Ratnasooriya, W.D., Chandrasekharan,
N.V. andBentota. A.P. (2013)Antioxidant, antiamylase and antjlycation potential of
brans of some Sri Lankan traditional and improved g £a sativd..) varieties.Journal

of Cereal Sciencé8, 451-456.

AbeysekeraWW.K.S.M., Premakumara(.A.S, Dar, A., ChoudharyM.l., Ratnasooriya,
W.D., M, Kashif, C, Mudassar Ali, SR.andChandrasekharamy.V. (2015). Growth
inhibition and cytotoxic effects against human lung and cervical cancer cell lines and
glutathione Sransferase enzyme inhibitory activity of selected Sri Lankan traditional red
rice (Oryza sativa..) brans.Journal of Food Biochemistr39, 585593.
AbeysekeraW.K.S.M., Premakumara, G.A.SRatnasooriyaWW.D., Choudhary,M.I.,
Dalvandi, K. and Chandrasekhararf\. V. (2015). Antidiabetic related health food
properties oftraditional rice Qryza satival.) in Sri Lanka.Journal of Coastal Life
Medicine 3(10), 815820.

AbeysekeraW.K.S.M., Premakumaras.A.S., Bentota,A.P. andAbeysiriwardenaD.
Sumith de Z(2016). Grairmmylose content and its stability over seasons in a selected set
of rice varieties growin Sri LankaThe Journal of Agricultural Sciences Sri Lanka(1),

43-50.
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Herath H.M.T., RajapakseD., WimalasenaS. and Weerasooriyd.K.B. (2016). Zinc
content and prediction of biavailability of zinc in some locally grown ric©yza sativa

L.) varieties in Sri Lankalournal oftheNational Science Foundatiaf Sri Lanka44(30),
291-299.

AbeysekeraW.K.S.M., Premakumara, G.A,SRatnasooriya, W.D.Chandrasekharan
N.V. and Bentota A.P. (2017) Range of physicochemical and nutritional properties of
twenty-three traditional rice@ryza satival.) varieties of Sri Lanka Journal of Coastal
Life Medicine 5(8), 343-349.

AbeysekeraW.K.S.M., Premakumar&.A.S., BentotpA.P. and Abeysiriwarden®.S.Z.
(2017) Grain amylase content and its stability over seasons in a selected set of rice varieties
grown in Sri Lanka.Journal of Agricultural Scienced?2, 43-50.

Abeysekera, W.K.S.M., Gunasekara, U.K.D.S.S., Arachctige,G. andAbeysekera,
W.P.K.M. (2017).Antioxidant potential of brans of twentyine red and white ricé&tyza
satival.) varieties of Sri Lankalournal of Coastal Life Medicin®(11), 480485.
Abeysekera, W.K.S.MAbeysekera, W.P.K.M., Premakumara, G.A.S. and Ratnasoporiya
W.D. (2017).Physiologicafree radicals scavenging potential of brans of seldobed Sri
Lankan traditional red ric@Oryza sativa L.):In vitro antioxidantactivity study. American
Journal of Ethnomedicind(2), 13.doi: 10.21767/2348502.100013.

Abeysekera W.K.S.M., JayawardanaS.A.S, AbeysekeraW.P.K.M., Yathursan S,
PremakumargaG.A.S. and Ranasinghe, P. (201&intioxidant potential of selected whole
grain cereals consumed in Sri Lanka: a comparatiwitro study.Sri Lankan Journal of
Biology, 2(2), 12-24.

SamaranayakeM.D.W., Yathursan S., AbeysekeraW.K.S.M. and HerathH.M.T.
(2017). Nutritional and antioxidant properties of selected traditional Cicgzé sativa..)
varieties of Sri LankaSri LankanJournal of Biology2(2), 2535.

Abeysekera, W.K.S.M.,, Premakumara,G.A.S, Mesaik, M.A., Choudhary, M.1.,
RatnasooriyaW.D., Chandrasekharaf\.V., JabeenA. and S. Soomro. (2018)Crude
bran extracts and fraction$ selected traditional red ric©(yza satival..) varieties of Sri
Lankapotentiates antinflammatory activities in human blood and cell ass&dvances

in Biochemistry and Biotechnolog3;161.doi: 10.29011/2574258. 000061

Abeysekera, WK.S.M., Premakumara, @&.S., James, $ Sotheeswaran,. SThavarajah,

D. andThavarajah, P. (2018Resistant tarch content of thirteight selected riceQryza
satival.) varieties of Sri Lankalournal of Agriculture and Cropg(9), 93-98.
Liyanaarachchi, G.V.V., Mahanama, K.R..R., Somasiri, H®.Bnd PunyasiriP.A.N.
(2018). Development and validation of a method for direct, underivatized analysis of free
amino acids in rice using liquid chromatogragghgdem mass spectrometdournal of
Chromatography1568131 139

Liyanaarachchi, G.V.V., Mahanami,R.R., Somasiri, H.P.B. and PunyasiriP.A.N.
(2018) Validation of a reverseghase higiperformance liquid chromatographic method
for the determination of free amino acids in rice usiAtpéanine as the internal standard
Food Chemistry240, 196-203

Samaranayake, M.D.W., Abeysekera, W.K.S.M., Liyan&k,, Premakumara, G.A.S.,
Abeysekera, W.P.K.M., Ratnasooriya, W.D. and Abeysiriwardena, D.S.Z. (2018).
Physicochemical and nutritional properties of selected pigmented and white long grain rice
varieties of Sri Lanka at different polishing ratBesearb Journal of Chemical Scienges
8(5), 29-35.
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26.
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30.
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Herath, H.M.T.and Samaranayake, M.D.W. (2019). A study on the acceptability of
fortification of rice flour in Sri Lankan practice a pilot scale stuggsearch Journal of
Chemical Science8(4), 1-10.

Abeysekera, W.K.S.M., Abeyseale W.P.K.M., Suraweera, T.L, Samaranayake, M.D.W.,
Liyanage, S.L., Arachchige, S.P.G., Ratnasooriya, Vi Abeysiriwardena, D.S.Z.
(2020). Antioxidant properties of selected pigmented and white long grain rice varieties of
Sri Lanka at market availabpmlishing ratesTropical Plant Researctr(2), 415423.
KarunarathnaS., SomasiriS. andMahanamaR. (2020). Development of mineral profile
including heavy metals of rice varietie®©rfza sativalL.) consumed in Sri Lanka.
InternationalJournal of Scientific andResearchHPublications 10(9), 759765.

Liyanaarachchi, G.V.V., MahanamK.R.R., Somasiri, H.P.P.S., Punyasiri, P.Adwd
KottawaArachchi, J.D. (2020). Total and free amino acid contents of most popular rice
varieties Qryza sativd..) consumed in the capital city of Sri LanKaurnal of the National
Science Foundation &ri Lankag 48(2),199-211.

Liyanaarachchi, G.V.Y Mahanama, K.R.R., Somasiri, H.P.P.S., Punyasiri, P.A.N.,
Gunawardhana, K.V.Tand KottawaArachchi, J.D. (2021). Impact of parboiling and
cultivars on the free and total amino acid composition of (eg4a sativa..), Journal of

Food Processing and Preservati@i,5763doi.org/10.1111/jfpp.15763

Liyanaarachchi, G.V.V.Mahanama, K.R.R., Somasiri, H.P.P.S., Punyasiri, P.A.N.,
Wijesena, K.A.KandKottawa-Arachchi, J.D. (2021 Profiling of amino acids in traditional

and improved ricOryza satival.) varieties of Sri Lanka and their heajfhomoting
aspectsCereal Research CommunicatioA8, 441i 448

Karunarathna, S Somasiri, SandMahanamaR. (2022). Seasonal variation on mineral
profile in rice varieties of Sri Lankalournal of Food Composition and Analysi©8
104447.

Liyanaarachchi, G.V.V., Mahanama, K.R.R., Somasiri, S., PunyakjriGunawardhana,
K.V.T. andKottawaArachchi, J.D. (2022). Variation in amino acid profiles of selected Sri
Lankan rice varieties induced by millingournal of Food Processing and Preservation,
el7242doi.org/10.1111/jfpp.17242

Liyanaarachchi, G.V.V., Mahanama, K.R.R., Somasiri, H.P.P.S., Punyasiri, RaAdN.
Mahasen, M.A.B. (2022). Variation of amino acid composition as affected by the cooking.
Journal of Food Processing and Preservatieh6781 doi.org/10.1111/jfpp.16781
Liyanaarachchi, G.V.V., Mahanama, K.R.R., Somasiri, H.P.P.S., Punyasiri, P.A.N.,
Ranatunga, M.A.B.Wijesena, K.A.K.and Weerasinghe, W.D.P. (20R2Impact of
seasonal andeographical variations on the amino acid composition of(@cgza sativa

L.) Journal of Food Composition and Analysif9, 104494.

Samaranayake, M.D.WAbeysekera, W.K.S.M., Hewajulige, I.G.N., Somasiri, H.P.P.S.,
Mahanama, K.R.R., SenanayakeM.JB. and G.A.S. Premakumar@022). Fatty acid
profiles of selected traditional and new improved rice varieties of Sri Laokanal of
Food Composition and Analysikl2, 104686.

Scientific Communications

1.

Herath H.M.T., RajapakseD., Ediriweera N. and BentotgA.P. (2007). Screening of
traditional rice varieties of Sri Lanka for mienutrients; Iron and Zinc and Phosphorus.
Proceedingsf the 6% Annual Session$ri Lanka Associatioior the Advancement of
Sciencep.132.
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Padmanandad.A.P., Herath H.M.T., RajapakseD., Ediriweera N. and BentotaA.P.
(2007). Evaluation of rice grain quality in some Sri Lankan rice varidtiexeedingof
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Somasiri, H.P.P.S. anflenanayake, D.M.J.B. (2021). Grain level characterization of
widely cultivating new improved ricé€)fyza satival..) varieties of Sri Lanka using a seed
key developed through chemical and physical teBteceedings of the Institute of
Mathematics and Management Conference on Mathematical & Biological Sciences
(IMMCMBS). p.11.

Samaranayake, M.D.W., Abeysekera, W.K.S.M., Mahanama, K.R.R., Hewajulige, I.G.N.,
Somasiri, H.P.P.S. arfsenanayake, D.M.J.82021) Fatty acid profiles of selected non
pigmented new improved rice varieti€dryza satival..) of Sri Lanka.Proceedings of the
Annual Research Symposiudniversity of Colombop.406.

Samaranayake, M.D.W., Abeysekera, W.K.S.M., Mahanama, K.R.Rajtlaye, 1.G.N.,
Somasiri, H.P.P.S. an8enanayake, D.M.J.B2021) Grain level characterization of
widely cultivating new improved ricé€fyza sativel.) varieties of Sri Lanka using a seed
key developed through chemical and physical teg®oceedings Dthe Institute of
Mathematics and Management Conference on Mathematical & Biological Sciences
(IMMCMBS). p 5.

LiyanageA.T., Rajawardhand).U., AbeysekeraW.P.K.M. and Abeysekera)V.K.S.M.
(2022) Antimicrobial activity of brans of selected traditional and new improved rice
(Oryza sativd..) varieties of Sri LankaProceedings of the Annual Research Sympgsium
University of Colombop.338.

Samaranayake, M.D.W., Abeysekera, W.K.S.M., HewajuligeN..GSomasiri, H.P.P.S.,
Mahanama, K.R.R. and SenanayakeM.J.B. (2022). Grain level characterization of
commercially cultivated selected traditional ri€gryza sativa..) varieties of Sri Lanka.
Proceedings of thdnternational Conference orrood Resarch, Development and
Applications 2022 Department of Food Science and Technology, University of Sri
Jayewardenepurp.12.
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Books and Book Chapters

1.

Rajapakse, D., Premakumara, G.A.S., Herath, T., Bentota, A.P., Wijesundaran8.M.
Ediriweera, N. (2011)Properties of some traditional rice varietiesSofLanka Industrial
Technology InstituteSri Lanka and Department of Agriculture, Sri Lanka. Published in
Sinhala, English and Tamil languages. ISBN:-9%8-839418-2.

Abeysekera,W.K.S.M. and Premakumara, G.A.§2016). Health food properties of
traditional ricein Sri Lanka. LAP Lambert Academic Publishing, Germany. ISBN:378
659-875250.

Abeysekera, W.K.S.MPremakumara, G.A.&nd Ratnasooriya, W.[§2018). Rice. In:
Nutritional and health benefits of selected food crops of Sri Ldnkatute of Biology Sri
Lanka. pp. 126.I1SBN 978955847607-9.

Abeysekera, W.K.S.M., Abeysekera, W.P.K.M., Premakumara, G.A.S. and Ratnasooriya,
W.D. (2021). Chapter 04Ancient ricedomestication and traditional and indigenous rice
(Oryza sativd..) of Sri Lanka. InAncient Grains in Modern Soils£¢. Raymond Cooper,
PhD), Consultant, St. Louis, Missouri, USA, DESTech Publishers, USA. ISBN1-978
60595559-9.

Post Graduate degrees (MPhil/PhD)

1.

Ms. H.M.T. Herath obtained #hD degree in Food Chemistry and Nutrition frahe
University of Kelaniya in 2013. Thesis Title: Levels of iron, zinc, phosphorus and bio
availability of ironin some selectedarieties of rice grown in Sri Lanka.

Ms.W.K.S.M. Abeysekera obtained a PbdBgree in Chemistry and Biochemistry from the
Universty of Colombo in 2013. Thesis Title: Physicochemical and bioactive properties of
some Sri Lankan traditional rice varieties

Ms. G.V.V. Liyaanarachchi obtained a Phiegreein Analytical Chemistry from the
University of Colombo in 2020. Thesis Titldmino acid profiling of selected Sri Lankan

rice varieties using liquid chromatographic techniques

Ms. M.D.W. Samaranayake, registered for a postgraduate degree at the Department of
Chemistry, Faculty of Science, University of Colombo (PhD Ongoing)

Ms. K.D.S.M. Karunarathne, registered for a postgraduate degree at the Department of
Chemistry, Faculty of SciencEniversity of Colombo (PhD Ongoing)

Awards

1. National Research Council (NRC) Merit Award 2013 floe paper titlediAntioxidant,

antramylase and anglycation potential of brans of some Sri Lankan traditional and
improved rice QOryza satival.) varietie®. i W.K.S.M. Abyesekera and G.A.S.
Premakumara

Sri Lanka Association for Advancement of Science (SLAAS), Postgraduate Research
Award 2015 This was awarded in recognition ofin outstanding contributiono
postgraduate research carried ioubri Lanka.- W.K.S.M. Abeysekera.

Best Poster Award, 2016r the mpertitled fiEnhanced physicochemical and antioxidant
properties of rice extracts added yoghurts in comparison to plain yogtute Annual
Research Symposiuntaculty of Applied Sciences, Sabaragamuwa University of Sri
Lanka - H.P.D Srimali, K.M SomawathiV.K.S.M. AbeysekeraS.A.S Jayawardana and
G.A.S. Premakumara.
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4. Best Oral Presentation AwagD15for the mapertitled fiEnhanced physicochemical and
bioactiveproperties of two newly formulated red rice noodles in comparison to selected
commercially available rice and wheat noodles the Annual Research Symposium,
Faculty of Applied Sciences, Sabaragamuwa University of Sri Lank&/.K.S.M.
Abeysekera

5. BestPet er Award 2016 f orA stutlyef theamtoxedant potentigd a p e r

of the bran of red and white rice vari
Agriculture, National Science Foundation Research Summit, Sri Lankd.K.S.M.
AbeysekeraG.A.S.Premakumara, W.P.K.M. Abeysekera and P. Ranasinghe

6. PresidentiaAwards for Scientific Publications 2018 for journal publicafivialidation of
a reversegbhase higtperformance liquid chromatographic method for de¢ermination
of free amino acids in rice usingtheanine as the internal standardFood Chemistry
240, 196203-G.V.V. Liyanaarachchi, K.R.R. Mahanama, H.P.P.S. Somasiri and P.A.N.
Punyasiri

7. A pr oj ect -dabétit prapertieséof seledted titimhal rice varieties from Sri
L a n wasselected among 10 finaliststae Science Research Projects Competition 2018
organized by théNational Science Foundation, Sri Lankaupervisori Dr. W.K.S.M.
Abeysekera

8. BestPosterAward 2018 Sri Lanka Association for Advancement of Science (SLAAS),
Section E2, 201&aper: Physiochemical and nutritional properties of selected traditional
foods of Sri LankaS.R.H. Kandamby, WK.S.M. Abeysekera,.G.N. Hewajuilge, UK.
Jayasundara andLS Liyanage

9. BestOral PresentatiolAward 2019at Food and Nutrition Sessiorymposium on Agro
biodiversity for Climate Change Adaptation, Plant Genetic Resource Centre, Gannoruwa,
Sri Lankafor the mper onAntioxidant properties ofelected pigmented and white long
grain rice varieties of Sri Lanka at market available polishing +&&K.S.M. Abeysekera,
W.P.K.M. AbeysekeraS.A.T. Lakshan, M.D.W.Samaranayakes.L. Liyanage,G.A.S.
Premakumara/V.D. RatnasooriyandD.S.Z. Abeysiriwardena

10. Best Presentat the Annual Research SymposiunttaUniversity of Colombo, 2019 for
presenting the communication ¥ariation in free and total amino acid profiles of selected
Sri Lankan rice varieties upon milling G.V.V. Liyanaarachchi K.R.R. Mahanama,
H.P.P.SSomasirj P.A.N.Punyasiri K.V.T. GunawardhanandJ.D.KottawaArachchi

11. Best Presentat the Annual Research Symposiunitaf University of Colomb@020 for
presenting the communicati@m Variation in amino acid composition of rice as affected
by the cooking techniqueG.V.V. LiyanaarachchiK.R.R. MahanamakH.P.P.SSomasiri,
P.A.N.PunyasiriandM.A.B. Ranatunga.

Popularization Activities

Articles published in newspapersiewslettergTV/Radio discussions etc.

9 ITI develops rice varieties to address health problems. Sunday Ob$avwemaper
(21.09.2008)

1 Brown rice could aid diabetes control. 2009.
https://www.scidev.net/global/news/browige-could-aid-diabetescontrol/

1 Bestrice for diabets: Sudu Suwadal. Lakbima Newper (01.07.2010)

1 Tradiional brown riced prevent diabetes, ITI Bulletiad(3), 1&3. May-July 2010.
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Sudu Henneti, Goda Heeneti, Masuran and Dik Wee for diabetes complications
managemet, Silumina Newsaper (04.07.2010)

Masuranbest rice for diabetes. Daily Newewspaper(17.07.2010)

Red rice bran good for diabetes control. Syn@aserver Newsgper (27.03.2011)
Anti-cancer drug leads from Sri Lankan Traditional red rice. ITI Bulle{2), 3.
FebruaryApril 2012.

Traditional rice for prevention and management of diabetes and lung d&ickala
article). Rivira Newspper (22.07.2012).

Sri Lankan rice varietiefor cancer prevention. Mawbima Nevagger (15.09.2013)

Sudu Henneti, Goda Heeneti, Masuran and Dik YWgeod fordiabetes control, Mawbima
Newsmper (17.11.2013)

Properties of traditional rice in controlling diabetelawbima Newspper (24.11.2013)
Traditional rice contains chemical compounds tloe prevention and management of
cancer and diabetes. Rivira Nevegger (18.12.2013)

Sri Lankan traditional red rice: super staple food for better health. Nutrition Focus,
Nutrition Society of Sri LankaZ(1), 7-8. July 2015.

Traditional Sri Lankan rice for laetter healthy life. Amma Newsgper (31.06.2017)
Importance of Sri Lankan traditional rice (Sinhaldicle). Vidya, Dinamina Newsgper
(25.10.2017)

Sri Lankan scientists reveal the importance of traditional rice (&nagtticle). Vidya, Daily
Newsmper (25.10.2017)

Traditional rice varittes ofSri Lanka, Mihira Newsgper (14.01.2019)

Our traditional rice varieties will make the nation healthy. Vidurava, The Science Magazine
of the National Science Foundati@®, 19-21. (JarrMarch) 2019

New Research findings @ri Lankan riceSilumina Newspper (03.03.2019)

Red Rice Vs White Rice: Which is Healthier? The Sri Lankan Scientist. The Premier
Science Magazine in Sri Lanks(1), 20-21. 2019.

Rice rich in amino acid¥/idya QuarterlyNewsletter of NSF, A3), September 2020.

Millet and Sorghum: Healthy Food Grains for the Future. The Sri Lankan Sci&hgst.
Premier Science Magazine &ri Lanka. Vol 07, Issue 02pp1012. 2021.

Bﬁe RESEARCH HIGHLIGHTS - INDUSTRIAL TECHNOLOGY INSTITUTE, SRI LANKA | 23

CISIR



FoodTechnology

Researcland development toelevatethe Kithul sctorin SriLanka

Grant Ncs: FP 85, FP 90, TA1-39, TG 15105
Project Team: *Prof. G.A.S.Premakumara
Dr. P. Ranasinghe
Dr. H.P.P.S. Somasiri
Ms. D.Rajapakshe
Ms. A. Fernando
Mr. P.C. Perera
Mr. U. Chanaka
Project Period:  2010- 2020
Funded by: Ministry of Rural Industries,
Sri Lanka Treasury

*Principal Investigator

Background

Kithul sector developmentelated research and development activities tie Industrial
Technology Institute (ITIerefirst started witha grantfrom theMinistry of Rural Industries

in 2003. During that period, kithul was not recognizeéreas a smabcale industry and
existed as some tracestadditionalpractices of kithutapping and preparation of toddy, treacle
and jaggery. Since the tapping of kithul trees was legally restricted, harvesting of sap from
kithul inflorescence was done by very limited communities in rural areas under considerable
hardshipsincluding legal larassment, safety issues and social burdens. However, the natural
sweetener produced using kithul sap, which is kithul treacle was gaining popularity tthering
lastdecades of 1992000 due taheemergence of lifestyldCDssuch as diabetes. This led to

an increasa demand for kithul treacle and jaggery while raw material supply was considerably
hampered mainly due to legal barriers and lackmafw-how in tapping As aresult,heavy
adulteration of original kihul products was in practice. In the first phase of R&D during 2003
2004, major issues related to the upliftment of kithul sector as an industry including tapping
know-how, treacle and jaggery quality, standard manufacturing procedure, product
authenticationhealth claims, soci@onstraintslegal barriers, marketing and sector promotion
concepts were studied almésandwide visiting the relevant communities addition,anew
treatment mixture for the tapping of kithul inflorescence was introducedthrdtbrand name

of KASPER. Other than the KASPER treatment, the novel tapping process was atgednv
and introducegbreaking the knowledge limitation of the industry which was a critical limiting
factor inthe upliftment of raw material supply. This peat further delivered scientific inputs

for themanufacturing of treacle and jaggery wiitiprovedhygienic conditions and introduced
several norconventionalvalueaddedproducts to the industrihe inventiorof anew tapping
method (KASPER) penetratede industry as breakthrough invention anttis started to
changethe dimension ofthe kithul sector. Following the first projech number of research
projects were carried out at ITI with fundifigom different ministries and the government
treasury tauplift the kithul sector in Sri Lanka.
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Project Achievements/Outcomes

Technologies/Processes/Methods Developed

9 Kithul Activation and Sap Produénhancing Reagent (KASPERanew treatment for
Kithul tapping- This treatment mixture for kithul tapping was developed and tested for
its efficacy in different kithul tapping locations such as Deraniyagala, Athwelthota and
Kotmale. KASPER was manufacturedl@t as anincubation project and distributed to
farmers throughhe Industrial Development Board (IDB)

1 Afield test kt for the detection of adulteration kithul treacle/sap with sugarhis kit
was developed basemh sugar composition and its natural variationaafield test kit
havinga Confidence Interval (CIpf 20%.

i Training d tappers, master trainers arffiaers onkithul tapping techniques
About 250 awareness and training programmes for kithul tappers were coriducieer
all major kithul cultivating districts in Sri Lanka. Other than the kithul tappefficers
of IDB and Science an@iechnologyofficers /idatha STO) ofthe Ministry of Science
and Technology were also trained e new kithul tapping technology during these
programmes.

1 Development ohrange ofvalueadded food products fromeshkithul sap and treacle
At the beginning othe kithul development project kithul industry was operated as a
@ Cottage level selfemploymendin rural villages Kithul sap was utilized dy to make
kithul treacle and ggery asvalueaddedproducts. Thusduring the first two phases of
the project, many newalue-addedproducts were introduced to thedustry: Kithulsap
basednonalcoholic beverage,ithul marmalade, kithukapbasedchocolate spread,
kithul toffee, kthul flour-basedporridge,kithul flour-basedpudding, kihul chocolate,
kithul jelly and Kithul sugaare among the nelathul-basedoroducs developed.

9 Establishment of chemical composition parameters for autheaticaf kithul sap,
treacle andgggery leading tothe introducton of new Sri Lanka StandardSLS) for
Kithul treacle

1 Isolation of yeast strains assocteth thefermentatioro fkithdl Raad(Kithul Toddy)
and development of fermented alcoholic and-almoholic beverages

1 Development of Kithul seed germination technology tfar successful germination of
kithul seed collected from any flowefechniquesvere developedor the successful
establishmetof field plantations

1 Introduction of heat shock treatment fhvortterm preservation of kithul sap enabling
transportation and central processing.

9 Introduction of fue-fan evaporator (from Maplendustry) for continuouproduction of
kithul treacle

Publications in Refereed Journals

1. Ranasinghe, P., Premakumara, G.A.S., Wijayaratne, C.D. and Ratnasooriya, W.D.
(2011). Antioxidant activity ofCaryota urengL.) sap.Tropical Agricultural Research
23(2),117125.

2. Wimalasiri, G.E.M., Ranasinghe, P., Gunaratne, D.M.A. ¥itthana ArachchiL.P.
(2016). Antioxidant and antiabetic properties ofCaryota urens(Kithul) flour.
Procedia Food Sciencé,181i 185.

3. Fonseka S.I., Adikars,, Jayasekera, L.R., RanasingheadPremakumara, G.A.S.

(2017). Seed germination inhibitory effect@dryota urend.. seed pericarp on rice and
associated weedsropical Plant ResearcH,1-6.
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Scientific Communicatons

1.

10.

11.

12.

13.

14.

Ranasinghe, P., Premakuma®A.S., Wijayaratne, C.D. and Ratnasooriya, W.D. (2006).
Freeradical scavenging property of natural sweet sap of Kithul palaryota urenk
Proceedings othe 26" Annual Sessigrinstitute of Biology, Sri Lanka. p.27.

Somasirj H.P.P.S PremakumaraG.A.S and.K.R.R, Mahanama(2008).0Organic acids
and sugar composition of Kithul pal(@Caryota uren} Proceedings 0ASOMPS XIll|
International Symposiuntlyderabadindia Novemberp.3-6.

Premakumara, G.A.SRanasinghe, P. anHl.P.P.S,Somasiri. (2009). Evaluation of
traditional Caryota urengKithul) tapping methods in Sri Lank&roceedings of the 29
Annual Sessionénstitute of Biology, Sri Lankap.26.

Somasiri, H.P.P.S.,PremakumaraG.A.S. and K.R.R. Mahanama(2009). Nutrition
information of Kithul palmCaryota urenssap, treacle and jaggeryroceedings of the
AnnualSessionsNutrition Societyof Sri Lanka.

SomasiriH.P.P.S, PremakumaraG.A.S.and K.R.R. Mahanama. (200®)se of organic
acids and polyphenolic compound profiles @dryota urens(Kithul), Cocos nucifera
(Coconut) andsaccharum officinarunjSugar canetreacle for the authentication of the
treacle typeChemistry in Sri Lank&6(2),1920.

Ranasinghe, P., Premakumara, G.A.S., Wijayaratne, C.D. and Ratnasooriya, W.D. (2010).
Isolation and mass culture of carotenoid producing y&msigdotorula mucilaginosaiom
Caryota urensL sap.Proceedings of the3International SymposiupSabaragamuwa
University of Sri Lankap.57.

SomasiriH.P.P.S.Premakumara;.A.S. andK.R.R. Mahanama. (201®ree amino acid
profile of Caryota urend.. (Kithul palm) treacle as a marker for authenticRyoceedings
of theAnnualResearch Symposiutdniversity of Colombop.110.

Ranasinghe, P., Premakumara G.A.S., Wijeyarathna, D.C. and Ratna3abiby§2011).
Effect of Caryota urensL. (Kithul treacle) on serum lipid parameters of normal rats.
Proceedings aheAnnual Research Symposiudniversity of Colombo, Sri Lank@a.273
276.

Ranasinghe, P., Premakumara G.A.S., Wijeyarathna, D.C. and Ratnasooriya W.D. (2012).
Bioactivities of Caryota uens L. (Kithul) treacle Proceedingsof the 3 Biennial
ConferenceSouth Asian Association of Physiolog@$8AAP). p.69.

Ranasinghe, P., Premakumafa.A.S., Wijeyarathea, D.C. and Ratnasooriyg/.D.
(2012). Safety evaluation @aryota urend.. (Kithul) treacle in ratsProceeding othe
AnnualResearch Symposiutdniversity of Colombo. p.31316.
SomasiriH.P.P.S.Premakumara;.A.S., Ranasinghe, Bnd Mahaname.R.R.(2011).

A simple test kit for the detection of adulteratiorCairyota urend.. (Kithul palm) sap and
treacle with cane sugdProceedhgs ofthe Annual Research Symposiuvfoung Scientist
Forum, ColombpSri Lanka p.23.

SomasiriH.P.P.S., RmakumaraG.A.S and Mahanam&.R.R.(2012).Free amino acid
profile of Caryota urend.. (Kithul palm) sap, treacle and jagge®roceedings othe
Annual Research Symposiugniversity ofColombo.p.324326.

Wimalasiri, G.E.M., Ranasinghe, P. antidhana Arachchi P. (2014). Antioxidant
properties ofCaryota urensL. (Kithul) flour. Proceeding ofthe 2" International
Symposium on Driving Research Towards Economy: Opportunities and Chall&niges
Lanka Academy of Youn§cientistsp.46.

Adikari, T.N., Ranasinghe, P., Wijesinghe, R.A.N.KPremakumara, G.A.S. (2018).
Glycemic index of Caryota urens(kithul) treacle ad jaggery; traditional natural
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sweeteners dbri Lanka Proceedingof the 24" ISCB International Conferenc#&lanipal
University Jaipur, Rajasthan India,-18 January 201$.419,

15. Jayathilaka, 1.D.D.N., Ranasinghe, P., Wimaladiri:.M. and Vidhana Arachchi,P.
(2022). A primary model for estimating biomass and carbon accumulatioKithul
(Caryota urensL.). Undergraduate Research Symposjufaculty of Agricultural
Sciences, Sabagamuwa University of Stianka, 4' August 2022p.14.

Book Chapter

1. Somasiri, H.P.P.S., Premakumara, G.A181 Mahanam&.R.R. (2018. Free amino acid
profile of Kithul palm Caryota urensL. treacle and its potential application in
authentication of treacle typeb1: Technology for Food QualityEds. Glenn Graham,
Michael Netzel, Trudy GrahanMary Flectcher, Gloria Karagianis, Cindy Liles, Ujang
Tinggi and Pieter Scheelingdiealth and Food Sciences Preciqtigensland, Australia.

Post Graduate degrees (MPhil/PhD)

1. Mr. Pathmasiri Ranasinghe obtainedPhD degree fronthe University of Colombo in
2014 ThesisTitle: Bioactive properties o€aryota urengL) sap, treacle and molecular
characterization of some selected yeasts from fermenting sap.

2. Mr. H.P.P.S. Sonsasiri obtaineca PhD degree fronthe University of Colombo in 2016
ThesisTitle: Chemical characterization and authenticatiotCafyota urengKithul) sap
and products.

Awards

1. KASPER technology- This invention was recognized by National Award for best
innovative technology for raw material production sector in 2005 and offeratieby
Nationd Science Foundation, Sri LankaG.A.S. Premakumaral. Ranasinghe and
H.P.P.S. Somasiri

2. Best innovative technology award 2005 at th# B@niversary Celebration dhe ITlin
2015- G.A.S. Premakumar®,. Ranasinghe artd.P.P.S. Somasiri

3. WAITRO (World Association of Industrial and Technological Resedbehanization)
innovation award 2016 Kithul Activation and Sap Production Enhancing Reagent
(KASPER) wasselectedas afinalist in the Business Innovation categoily G.A.S.
PremakumargP. Ranasinghe and.P.P.S. Somasiri

Kithul Based &
Products

Kithul Tapping m

Technology =~
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Biologicaly based postharvest quality maintenance and disease control
for mango and papaya

Grant No: FP 86
Project Team: * Dr. (Ms.) R.S.Wilson Wijeratnam
Prof. (Ms.) I.G.N. Hewajulige
Dr. (Ms.) C. Wijesinghe
Ms. M.G.D.S.Perera
Ms. C.Wickramathilaka
* Prof. Robert E. Paull
Dr. (Ms.) Nancy Chen
Project Period:  2010- 2011
Funded by: HortCRSP and USAIDUSA

*Principal Investigators

Background

This was an internationalproject on postharvest managemaeoft perishablesconducted in
collaborationwith the University of Hawaii, USAandITI, Sri Lanka This projectbrought
togethertwo parallelresearctprograms: thaiseof naturalcoatingandherbalextractsin Sri
Lankaandeffortsin usingnaturalepiphyticmicroorganismso control postharvestliseasei
Hawaii. Essentiabils arecomplex volatilecompoundgroducedn variousplantpartssuchas
leavesflowers,barkandroots.Volatile compound$rom plantscaninhibit thegrowthof fungal
pathogensand evaporatavithout leaving residuesand are consideredbenignfrom a health
perspective Epiphytic microorganismssolatedfrom papayafruit were evaluatedfor their
ability to control postharvestdiseaseby their actions as antagonisticmicroorganisms to
pathogens. Thisesearctpaved the path fathe successfulsolation of a yeastfor pineapple
postharvestiseasecontrol. The project also developedand evaluateda biologicatbased
nontoxic,environmentally suitablapproactfor postharvestiiseasecontrol. The outputfrom
this project providedan alternative postharvestiseasecontrol approachto fungicide usein
conventionaland organicmangoand papaya productionThe technologydevelopedin this
researchthe novel wax formulatigrwasintroducedto extensiorofficersvia workshopsheld
atthed/ i d h adlldctaor@anddistributioncentersn Sri Lanka.

Project Achievements/Outcomes

Technologies/Processes/Methods developed

1 Fruit coating to extend the storage lifefafits was developed and tleéfectivenessf the
coatingandessentiabils in controlling postharvestiseaseof mangoesandpapayawhile
maintainng fruit quality.

1 Integrated postharvestdiseasecontrol protocol from harvest through storage using
coatings, essentialls andselectednicroorganismin simulatedshipping was introduced.

1 Transferredhefindingsof this researckiatrainingoft r a i workshap

Patent
1 Novel wax formulation for fruitdo extend the storage lif&ri Lanka Patent Nd.3519.
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Highiron and protein containingice-basedproducts

Grant No: TG 11- 34

Project team * Ms. D. Rajapakse
Dr. (Ms) H.M.T. Herath
Ms. D.M.K. Aponso
Ms. A.W.D. Priyangani
Ms. P.S.FPerera

Project Period: 20117 2013

Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Rice the staple food ofri Lankan peopleis consumed mainly in boiled forivy the local
community though mangiversifiedrice-based products are popular and commonly consumed
in SoutheastAsian countriesSri Lankais targetedo becomeself-sufficientin rice production
Hence,it was considere@nportant to developice-basednutritious products and popularize
consumptioramong théocal community to match their budyestyles In thisstudy, high iron
andproteirrcontainingbrown ricebased products and Gamma Amino Butyric Acid (GABA)
rich ricebased products were formulated to addtbssinadequacy afice-basedfunctional
foods in the local market. GABA is an amino acid widely distributed in nature and contributes
as a neurotransmitter in the braBABA helps to improvenemory learning ability andower

the risk ofheart diseasdge non-communicable diseases. Therefore, in the formulaticicef
basedunctional foodsGABA rice was incorporated in the form of germinated unpolished or
brown rice.

Project AchievementgOutcomes

TechnologiesProcesses/Methods&leloped:Four rice-basedproducts were developed

1 Nutritious granola bar: Nutritious granola bar was developed using puff brown rice,
mungbean flakes and roasted ground Ipotind in food binders

1 Nutritious biscuits: Nutritious biscuits were developed using brown rice flour, mung
beanflour, crushed ground nut and other food ingredients.

1 Complementary food: Complementary food was developed using red rice, soya bean,
mung bean and sesame.

1 GABA rich porridge: An Instant mix of GABA rich porridge was developed using
germinated brown rice

Technologies transferredCommercialized

1 Technologesof Nutritious granola bar and Nutritious biscuitsretransferred to
MalibanBiscuitsManufactories (Pvt) Ltd.

1 Technology othe Complementary foodhix was transferretb GajamuthuRvt) Ltd.

Scientific Communications:

1. Herath H.M.T., RajapakseD. andAponsq D.M.K. (2013). Formulation of a nutritious
biscuit using brown rice as a functional food ingredi€troceedingsof the Scientific
SessionNutrition Societyof Sri Lanka p.32.
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2. Gimanie Kasunmald.G., Wansapalal. andHerath,H.M.T. (2015). Development of a
high-calorie nutritional porridge formula enricldewith vitamin A & iron, for primary
school childrenProceedings of the 71Annual SessionsSri Lanka Assoiation for the
Advancemenbf Sciencep.21.

Book Chapter

1. Kasunmalal.G.G., Wickramasinghd. and HerathH.M.T. (2018). Food asutritional
source to prevent malnutrition among developing counthiesTrends and Rospects in
Technology, Processing and Preservati(ieds. Paul P.K., Mahaway.K., Arghya M.,
Abobatta W & Panjdayel), p. 457479. Today and Tomorrowds Pri
New Delhi, India.

Popularization Activities
T Ar t i cl eProdudtstfiore thdigénous ricte was publ i NéwsBaper n Vi
(31.01.2018
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Enhancing the quality alaadd

Grant No: TG 1141
Project team *Mr. S.S.K. Madage
Dr.(Ms.) D.M.W.D Divisekara
Ms. S Rajapakse
Mr. W.U.D. Medis
Ms. T.M.D.A. Jayawardane
Dr. (Ms)) J. Goonaratne
Period covered:  2011- 2014
Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Jaadiis a simple traditional fish preservation technique commonly pestiic Sri Lanka.
According to its manufacturing process, theraliggh potentiafor association with probiotic
microorganismsHowever, data wanot available othe quantity and quality of productiawf
Jaadior its traditional processing techniquiéherefore, this studywasconductedo improve
the process and quality of manufacturintpadi in Sri Lanka while evaluating the
physicochemicahnd microbial quality oflaadi produced in the western coastal aredhef
country. Quaracteriation of the microorganisms associated wilhadi production, with
identification of them athe molecular levelwas alsoconductedA field survey conducted
revealed that thperocessingconditions generally facilitate the growth ladilophilic bacteria.
High microbial countsobservedranging from 108 to 1C/g in the studied Jaadi samples
indicated that all jaadi processing in selected placess unhygienic and unsafe. Fifteen
organisms associated widmdi were identified and characterized BER(Polymerase Chain
Reaction)techniques andome luman pathogensAtinetobacter baumannistaphylococcus
saprophyticus, etg.were alsofound amongthem. During this project periodan improved
formulation ofJaadiwas processed at ITI by upgradihgtraditional method. Physiochemical
parametergwater activity, colour, texture, pH, total volatile nitrogen content, degree of
hydrolysis of protein and salt content) and microbiological chamig@isoccurred during
processing were studieshdcomparedwith thetraditional method and ITI developadnethod
for a period of three monthghis study revealethatJaadipreservation in traditionglrocesses
is mainly due to osmotidehydratiorratherthanmicrobial fermentatiorandthe preservation
of fish by makingJaadi alone is not a sufficient technique to assure quality and safety.
Therefore, amdditional processing hurdie neededo maintain the keeping quality.

Project AchievementgOutcomes

TechnologiesProcesses/Methodseleloped

§ A field survey onJaadi processing was conducted covering eightigemtified places
along the coastal belt from Galle to Chilaw.

$ Microbiological analysis of collected samples was carried out aiming to isolate the
associated microorganisms

1 The moleculatevel identification of isolated microorganisms was carried out and isolated
DNA sequencewere deposited &CBI GenBank.
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1 Developed a fermented fish product with potential probiotics based on Tuna fish
(Kelawallg) usingcommercially availablstarter culture for fermentatiollicroorganisms
that survived after fermentation were isolatetharacterized (morphological and
biochemical) and identifiedsPediococcus acidilactiqiAB680157.1) L actococcus lads
(CP006766.1), Lactococcus lactis(KJ690920.1) andWeissella paramesenteroides
(HQ009793.1).

Publicationsin Refereed Journals

1. Divisekera D.M.W.D., Madage, S.S.K., Jayawardana, T.M.DMedis, W.U.D, Indunil,
R.K.P.N. andGooneratne, J. (2021).athogenic and spoilaggusing microorganisms
associated with the traditional seafood product Jaadi manufactured Soutieern and
Western costal belt of Sri LankaAsian Food Scienc#ournal 20(10), 25-35.

Scientific Communications

1. Divisekara, W., Madage S.S.K., Ramasinghe, I. and Goonaratne, J. (2012). Evaluation of
guality of Jaadiproduce inWestern andouthern coastal belt in Scanka Proceedings
of the 68 Annual Session$ri Lanka Association for the Advancement of Scignég.

2. Divisekara, D.M.W.D., Niyangoda, H.R.W.M.G.C. and Madage, S.S.K. (2015). Isolation
identification and characterizatiorf probiotic bacteria associated with fermented fish
products, extended abstracts of papereceedings of thBIARA Scientific Sessions 2015
p. 97- 104.

NCBI GenBank submissions
1 Thirteen (3) new strains ofiaadi preserved fish of SiLankaassociatedbacteria are
deposited irthe National Center for Biotechnology Information (NCBI) GenBank, USA
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Establishment of a testing facility to assess importesh feed

Grant No: TG 11- 42

Project team: *Mr. SS.K.Madage
Mr. W.U.D. Mendis
Ms. I. Ramasinghe

Period covered: 2011-2013

Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Importation of feed and feed ingredients is increasing rapidly with the expansion of fish farming
and animal husbandry. Everotighthe physical quality of pelleted feed plays a vital role in
evaluating its performance, it remainiessconcernednd hidden aspect. There is no evidence

or data orthephysical quality of the imported feed in the country. Farmers are mostly unaware
of the fhysical qualitywhereas feed processors are simply ignoring the fact. According to farm
experiences, 130% feed loss occurs during transportation, storage and feeding, due to poor
stability and durability. This leads to low productivity in animal husbgm@ehd fish farming,
ultimately affecting the product cost (fish, meagg9. However, there is no facility available

to testthe physical quality of feed in Sri Lanka. Therefore, it is very important to evaflate
physical quality of imported (pelletgdeed and make farmers and feed processors aware of
testingthe physical quality of feed in order to improve protivity.

Project Achievements/Outcomes

1 Established standardized methods to evaltre@g@hysical quality of feed by developing

and adapting methods/equipment to estimate water stability and sprkipgrties.

Imported ebenchmarlpellet durability tester.

Based on the collected data on feed imports from the Department of Animal Production
and Health and Sri Lanka Customs, random samples of imported fish and shrimp feed from
different markets were collectasdthe proximatecomposition and physical properties of

the collected samples were analyz8dthe majorityof the samples were found t@ lof
inferior physical quality.

1 The stakeholders were made aware of the ITI capability in feed testing.

)l
)l

Popularization Activities
T News rel ease: nQual i tGeyloanoday389%@3.y of ani
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Value addition to fruit and vegetables by clarifyingconcentrating and
separatingbio-active components usingnembrane filtration technology

and process modelling
Grant No: FP 96
Project Team: *Dr. (Ms.)J.Goonaratng
Eng. SG. Walliwala
Eng. N. Ranaweera
Ms. E.N.Wijedeera
Project Period:  2011- 2013
Funded by: National Science Foundatip8ri Lanka

*Principal Investigator:

Background

The consumeinterestin healthier and more natural products has bgenwing It is also
observedan increasein the consumption of juices arfduit-baseddrinks such as nectars,
cocktails and drinks which are lighter and refreshing products presenting new flavours and
mixtures of fruits. Inthe food processing industy the applicationof conventional methods
such as juiceoncentratiomequiresahigh themal load ands known to destroy the antioxidant
capacity of the frujtincluding total phenolic compounds. The aroama mostvitamins are

also heat sensitive, mainly in the presence of oxylgsimg or reducing their activity when
subjectedo thermabprocesses. To overcome this issue -timrmalpreservatiomethods such

as membrane filation technology can be us@uthe fruit and vegetable industnA large
variety of new products based on clarified fruit juibasappeared in the international market.
Thus, applyinghe membrane filtration process in fruit and vegetable juice clarification is a
promising area sincefita high-valueaddition.Hence theaim of this study waito clarify and
separate the phenolic constituents of fruit and vegetable juice using membrane filtration
technology and process modelling.

Project AchievementgOutcomes:

Technologies/Processes/Methods Developed:

1 Phenolic content and antioxidaattivity of a range offruits and vegetables (pumpkin,
tomato, carrots, king yam, snake gowkrta { a d fingeg), @otukola Centella asiatica
andmukunuwennaAlternanthera sessiljsveredeterminedand documented.

1 Process development of membrane filtration with a filtration unittferpreparation of
clarified juices was establishetihe applicatiorof mathematical modelling of the data to
enhance th output of the processing unit westablished

1 Productdevelopmenti tomato juice and beetot juice preparation technologiesa
microfiltration were established.

Scientific Communications

1. Wijedeera E.N. and Gooneratne J. (201Potal phenolic content and free radical
scavenging activities of ethanolic extracts of fruits and vegetables commonly used in Sri
Lanka Proceedings of the #8Annual SessionsSri Lanka Association for the
Advancement of Sciencp.21.

2. Walliwala S.G., Ravichandran R. arigboneratnel. (2013) Clarifying and separation of
phenolic constituents of beet root juice using membrane filtration technology and process
modelling Proceedings of theAnnual Research Symposiunipdustrial Technology
Institute p.14.
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Utilization of tamarind seeds famallscalefood industrial applications

Grant No: TG 11- 00- 03

Project Team: *Dr. (Ms.) S. Chelvendran
Mr. M.M.N.P. Gunasekera
Mr. M.S.N. Perera

Project Period:  2011- 2012

Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Tamarind Tamarindusindica L.) is a multipurpose tropical tree used primarily for its fruits.
The seeds are rich in protein (18%), fat (6%&ybohydrate (70%), crude fiber (3%) and ash
(3%). The jellose obtained from seed kernel powder is used as a jelling agent in food
applications. Tamarind seed jellose is stable under a wide range of pH and guibleating.

The food industries are using imported fruit pedtinstabilize jam andnarmaladdike
products This project wa focused on the full utilization of tamarind seedsa potential
substitute for imported pectin.

Project
Achievements/Outcomes:
Technologies/Processes/Methods

Developed:
I Tamarin seedbased pectin
extraction .
f Developedwo products Tamarind
Based

mango jam ad orange
marmaladaising tamarind Products
pectin to check the suitability
of the newly developed
pectin.
9 Biscuit made using tamarind
kernel powder and/heat
flour.
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Enhanced preservation of fruits using nanotechnology

Grant Nos: FP 101, FPL16
Project team *Dr. (Ms.) R.S. Wilson Wijeratnam
*Prof. (Ms.) I.G.N. Hewajulige
Mr. M.M.N.P. Gunasekera
Ms. M.D.Y. Milani
Ms. M.G.D.S.Perera
Dr. D.S.Samarawickrema
Eng.A. Sooriyaarachdh
Ms. M. Wijemanne
Period covered: 20127 2014 Phase |
2015 2018 Phase I
Funded by: C a n a hhtarbasional Develoment Research Centre (IDR@jth financial support from the
Government of Canada provided through Global Affairs Canada (GAC)
(An International Collaborative project with 6 countries: Canada, Jr@iiaLanka, Kenya,
Tanzania and Trinidad)

*Principal Investigatos

Background

The overall objective of this project was to address the national priority area of postharvest loss
reduction and thélillennium Goal of eliminating extreme poverty and hunger. The lead
collaborating team from the University of Guelph, Canada, develogbdaanted &lexanal
formulation known as EFF (Enhance Freshness Formulgtoeytend the tree life of fruits

This was shared with the project partremuntries India, Sri Lanka, Tanzania, Kenya and
Trinidad, to develop innovative products to meet the needs of the respective codrtiges.
project was conducted in 2 phases whenasel (2012 -2014) includediaboratoryscale
innovative product development and stakeholder awareneBkabe llof the project 2015

2018), the technology outputs with commercial potential that would contribute effectively to
food security and the elimination of poverty were selectgdcaledand commercialized
Phospholipas® (PLD) is the key enzyme involved in the initiation of membrane deterioration
and destabilization during the ripening process of fruits. Increased firmness of fruits due to the
enhanced membrane stability could be obtained by inhibiting the activityinfifxanal is a
naturally occurring compound in plarnkgtis known as a potent inhibitor of PLD activifjhe
project team selected mango and papaya, two main commercially grown fruits @nga L
with export potentialto addrespre- and postharvesbss reductionThe hexanalbasedEFF
technologysharedy Canadian scientistgas improved and introduced by the ITI team as TFF
(Tree Fresh Formulation) to extend the tree life and also to reduce the postharvest loss
mango. Bio wax formulation developed by the ITI team was patented and commercialized
targeting to extend the sage life of fruitssuch as mango, papaya, pineapgieg coconut

and lime This project also aimed at expanding the utilization of agricultural viastana
pseudestens, to develop abananafiber-basedfruit packagingmaterial whileimproving
environmetal sustainability and creating ndwsines®pportunities for farmers.

Project AchievementgOutcomes
TechnologiegProcesses/Methods elveloped
1 Five technologiesveredeveloped
- Two Bio wax formulationgwith and without hexanal incorporateidjo extend the
postharvest storage life of fruits
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- HexanalbasedTree FreshFormulation (TFF)to extend the tree life/harvest seasdn
mango

- Banandiber-basedbaperi to use as a fruit wrap

- HICM (Hexanal incorporated composite materialp delay ripening and extend the
storage life of mango

1 Two major equipment, HPLOHjgh-Performance.iquid Chromatographand FTIR
(Fourier Transform InfraRed spectrophotometemnd a vehicle were purchadedITI
through this projeé funds

Technologies Transferred

9 Technologies of biavaxes and tree fresh formulation were successfully transferred to
Hayleys Agrculture Pvt. Ltd.

i Banangapermakingtechnologywasdisseminated to twbanandiber-makingcentersn
Embilipitiya and Nirvely Jaffna (Banana Farmer Association)

Patents

1 Processing technology of papésards from banana #bfor sorption andslow-release
applications (8 Lanka Patent Na 17575)

1 Processing technology of banana fipetymer compositenaterialfor slow-releasing
applicationsof trapped active compoundsri&anka Patent Na 18029)

1 Processing Technology of natural aisttnescence arahtirmicrobial agents incorporated
edible wax formulation for postharvest preservation of perishable fBritt 4nka, Patent
No.: 18030.

Publicationsin Refereed Journals

1. Hewajulige, 1.G.N, Wilson Wijeratnam R.S., Perera, M.G.D.S. and Fernando, S.A.
(2015). Extending storage life of commercially important tropical fruits usingvhies.
ActaHorticuturae 1091, 283-289.

2. Milani, M.D.Y., Samarawickramap.S., Dharmasiri,G.P.C.A. andKottegoda |.R.M.
(2016. Study the structure, morphology and thermal behavior of banana fiber and its
charcoal derivative from selected banana variefiestnal of Natural Fibers13(3), 332
342.

3. Hewajulige, 1.G.N., Wijeratham, R.S.WGunesekara, M.M.N.PGunethilaka, RM.S.I.,
Perera, M.G.D.S., Paliyath, G. and Jayasankar, S. (2018). 8re v e s t 6Tree F
treatment reduces disease incidence and extends the harvesting season of Mango var. TJC
grown in Sri LankaActaHorticulturae 1201, 49-54.

4. WilsonWijeratnam R.S. ,FernandoK. andHewajulige 1.G.N. (2018). Modelsadopted for
commercializing new postharvest technology for minimizing-esvest loss of fruité
Sri Lanka.ActaHorticulturag 1201, 177182.

5. Gunesekardyl.M.N.P., Wijeratnam R.S. Wilson, PereraM.G.D.S., Hewajuligel.G. N.,
Paliyath G. and Jayasanké®. (2018). Extending storage life of Mandwangiferaindica
L.) using a new edible wax formulation incorporated with hexanal and cinnamon bark oil
Tropical Agriculture 95 (Special IssugPp7-11.

6. Samarawickrama, D.S., Milani, M.D.Y., Perera, P.S.D., Weeratunge, H.D., Wijeratnam,
R.S. Wilson, Dissanayake, D.P., Hewajulige, I.G.N.im, L.T., Paliyath, G. and
Subramanian, J. (2018). Aexanal incorporated composite terdal (HICM) made of
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banana fibeand polymers extends storage life of mango filiibpical Agriculture 95
(Special Issuell11-119

Wijeratnam R S Wilson,Fernando, K Finnis, E, Ranmuthugala, M.E.PHewajulige,
I.G.N. and Subramanian, J. (2019). Reflectioas moving agricultural research from
laboratory to farmEPW,Economic & Political Week|\y1, 36-42.

Milani, M.D.Y., Samarawickrama, D.S., Wijeratnam, R.S.W. and Hewajulige, 1.G.N.
(2020). Producion and commercialization ofecofriendly packaging material for
transportation of fruits and vegetablBsoceedings of th®/ International Conference on
Postharvest and Quality Management of Horticultural Products of Interest for Tropical
Regions ActaHorticulturae, 1278 59-64.

Champa, W.A.H., Gunasekera, Nisal&Vijeratnam, S. Wilsan Hewajulige, I.G.N.,
Weerasinghe, W.M.S.S.K. and Kumara, B.A.M.S. (202@pstharvest treatment of
cinnamon Cinnamomum zeylanicyrbark oil and hexanal incorporated di@x maintains
guality and extends marketable life of lim@itfus aurantifolia Swinglé. International
Journal of Fruit Science20(1), 76-88. DOI: 10.1080/15538362.2019.1597823.

Scientific Communications

1.

Hewajulige 1.G.N., Wilson WijeratnamR.S., PereraM.G.D.Sand FernandoA. (2013).
Extending storage life of commercially important tropical fruits using breaxes.
Proceedings of the I nternati onalé6Créanfieidf er en
UK.

Kemali, R.W., Hewajulige, I.G.N. and Rathnayake, R.H.M2Q15). Effect of Enhanced
Freshness Formula (EFBn control of stem end rot disease causedostrydiplodia
theobromaein Papaya Carica papayd. Proceedings of the YAgricultural Research
SymposiumyWayamba University of Sri Lankp.15-19.

Pavithra, K.G.N., Hewajulige, I.G.N. and Ratnayake, R.H.M2Q15. Effect of Enhanced
Freshness Formula (EFF) on control of stem end rot disease causzdldigtrichum
gloeosporioidesn PapayaCarica papaya. Proceedings of the YAgricultural Research
SymposiumWayamba University of Sri Lankp. 25-29.

Milani, M.D.Y., Samarawickrama, D.S., Dharmasiri, G.P.C.A. and Kottegoda, |.R.M.
(2015).Characterization of banana fiber extracted from common banana varieties in Sri
Lanka. Proceedings of the ? Biennial Research Symposiutmdustrial Technology
Institute, Sri Lankap.45.

Wijaratham, R.S.W., Gunasekara, M.M.N.P., Gunathilaka, R.M.S., Perera, M.G.D.S. and
Hewajulige, 1.G.N. (2015). Improving quality of mango Mangifera indic@ var.
Karthakolomban by postharvest application of new edible wax formulattoaseedings

of the 29 Biennial ResearcBymposiumindustrial Technology Institute, Sri Lanka. p.12.
Gunasekera, M.M.N.P., Gunathilaka, R.M.S., Wijeratham, R.SR&rera, M.(D.S,,
Sarangi, K.A.Nand Hewajulige, 1.G.N(2016). Effect of new edible wax formulations on
postharvest quality of mangdlangifera indicg var. Karuthacolomdn, Proceedings of

the Wayamba University International Confereree,Lanka. pl58

Hewajulige, 1.G.N., Wilson Wijeratnam,R.S., Gunathilaka,R.M.S.I, GunasekaraM.
M.N.P., PereraM.G.D.S, Paliyath G.and Jayasanka®.(2017)Preh ar vest @it r ee
spray treatment reduces disease incidence and extends the harvesting seas@o of man
ATJCO gr own HroceedBgsiof thea/h KSHS International Conference on
Managing Quality in Chains (MQUICxtellenbosch, South Africa.26.
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8. Wilson WijerathamR.S, Fernandp K. and Hewajuligel.G.N. (2017) Models adopted
for commercializing new postharvest technology for minimizing postharvest loss of fruits
in Sri Lanka.Proceedings of the VII ISHS International Conference on Managing Quality
in Chains (MQUIC) Stellenbosch, South Africa.56.

9. Wijeratnam,SW., Yoga,M., Samarawickramd). andHewajulige,l. (2017) Production
and commercialization aécofriendly packaging material for transportation of fruit and
vegetablesProceedings of the IV International Conference on Postharvest and Quality
Management of Horticultural Products of Interest for Tropical Regikasdy, Sri Lanka.

p 2.

10. Samarawickrama, D.S., Weeratunge, H.D., Gunasekara, M.M.N.P., Milani, M.D.Y
Hewajulige I.G.N., Wilson Wijeratham, R.&ndDissanayaka, D.P. (201 ®leadspace
characterization ofhexanal incorporatedcomposite material (HICM) for postharvest
application on mango fruitsProceedings of thed® Biennial Research Symposium
Industrial Technology Institut&ri Lanka p.58.

11. Champa, W.A.H., Gunasekera, M.M.N.P., Wijeratha®S.W., Hewajulige, I.G.N.,
Weerasinghe, W.M.S.S.K. and Kumara, B.A.M(@017) Biowax coating improves
guality and extends storage life of lime frui@ittus aurantifolial.). Proceedings of the
3 Annual Research Session, IFSTSti Lanka. R22-26.

12. Samarawikrama, D.§2017) Anal ysi s of consumerso6 pur cl
mangoes through KANO modédProceedings of the'8Biennial ResearciBymposium
IndustrialTechnology Institute, Sri Lanka.g®.

Book Chapters

1. Hewajulige 1.G.N.and Dhekney S.A. (2016)Papayas. InEncyclopedia of Food and
HealthVol. 4. (Eds.Caballero, B., Finglas, P., and Toldrd), ®xford: Academic Pressg.
209212

2. Hewajulige, IG.N, Wijeratnam, R.S.W. and Hutchinson, M.J. (2019). Papaya. In:
Postharvest Biology and Nafiechnology(Eds.G. Paliyath, Subramanian J, Loefhgk
L., Handa A., Mattoo A. John Wiley & Sons, USA.199214.

Post Graduate degree$MPhil/PhD)

1. Mr. D. S. Samarawickramabtaineda PhD degree from théJniversity of Colombain
2020. Thesis Title: Development of natural fibdsased, smart packaging material to
address the postharvest losses of mangoes in Sri Lanka.

2. Ms. M. Wijemannaegistered for a postgraduate degree athigersity of Colombo (PhD
Ongoing)

Awards:

International Awards

1. WAITRO IMPACT Award 2022- An International Award from the Worlds Association
of Industrial & Technological Researdbrganizations(WAITRO) for SDGs impact
Selected as a Finalist the competition held from 185 November 2022 in Cape Town,
South Africa, for the project outcomes pr
Nanotechnology; Developing and Adomgimew technologies to minimize postharvest
losses in Sri Lanka and its impact on Sustainable Developmentdddal®l. Hewajulige
(P1) received this award on behalf of the IDRC project team.
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Presidential Award for Patented Inventions 2018
1. Gold medal ér the Sri Lankan patent No. 18030: Processieghhology omaturalanti
senescencend antimicrobial agents incorporated edible wax formulation for postharvest
preservation of perishable fruité. Gunasekara, .B/. Wijeratnam 1.G.N. Hewajuligeand
S. Perea

National Awards

1. National Science and Technology AwartlASTA Award 2018- National Science and
TechnologyAward for "Excellence in international collaboration fbe advancement of
S&T 2018 awarded by the National Science Foundation, &rka IDRC project team
I.G.N. Hewajulige (PIl), S.Wilson, Y. Milani, N. Gunasekara, S. Perera, D.
Samarawickrama, A. Sooriyarachchi and M. Wijemanna.

2. National Inventors Awards 2018Go |l d medawaxXdrf d@rBmwl at i on
Nimavum Inventors exhition/National Inventors DaiN. Gunasekara, S.W. Wijerathnam,
I. G.N. Hewajulige and S. Perera.

3. National Award for Excellence in Agricultural Research 2019place in plantation crops
categoryi awarded by CARP (Council for Agricultural Research Polidi)RC project
team |.G.N. Hewajulige (PI), SWilson, Y.Milani.

I TI Recognition/Awards

1. Best Innovative TechnologR018i Bio-wax formulation at the ITI 4" Biennial Research
Symposium 201N. Guresekara, SWilson, |. G. N. HewajuligeandS. Perera

2. Best Innovative R&D project of the biennium 202819-at the ITI 4" Biennial Research
Symposiun019. Project team, IDRC/ ITI Canada funded projeGtN. Hewajulige (PI),
S. Wilson, Y. Milani, N. Gunesekara, SPerera,D. Samarawickrama, ASooriyarachchi
and M Wijemanna

NCBI GenBank submissions

9 Fifteenisolates of posharvest pathogens of Mango are depositethérNational Center
for Biotechnology Information (NCBI) GenBank, USA

Popularization Activities

1 Information on postharvest loss reduction of mango papaya and baasdsseminated
through workshops

Postharvesmiformationdisseminatiorworkshopsvere conducted by tH&I/IDRC team from

2012t0 2018 30

Training farmers/members of farmer associatitd00

Training of exporters/ supermarkets and industry participah@®O

Training of governmentfficials/agricultureofficers extension officers200

Training ofschml teacher®n Postharvest Manageménd00

Training of Universitystudentsschool childreron Postharvest Managemé&nt00

Information dissemination on Pre and Postharietagement of Mango, Papaya and

Banana via Dialo@Govi-Mithuru-F a r me r so@nobHerappe n d

= =4 =4 4 -4 =9
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ITI/IDRC project team, the Contentguider on postarvest technology for mango, papaya
and banana

1 Newspapeatrticles on the project and project outcomes were published

1 A magazineaarticle on the project was published in Busingss

1 Link to projectsummaryin theYouTube uploaded in 2018
https://www.youtube.com/watch?v=slYzHTTydRk

f

88/
Banana fiber
based paper

Bio Wax and
Tree Fresh
Formons
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Formulation of probiotic foods as an alternative treatment for

Helicobacter pylori
Grant No: FP 102
Project team *Dr. (Ms.) J. Gooneratne

*Prof. (Ms.) I.G.N. Hewajulige
Dr. (Ms) D.M.W.D. Divisekera
Eng A.B.C.G.JDe Silva
Ms. T.M.D.A. Jayawardana
Period covered: 2012- 2016
Funded by: National Science Foundatip8ri Lanka

*Principal Investigatos

Background

Helicobacter pyloriis a gramnegative, motile, helical and microaerophilic microorganism
considered as one of the most successful pathogens due to persistent infabtdrmuiman
stomach.H. pyloriis the etiologic agent of both gastric (gastric malignancy, peptic ulcer,
chronic gastritis) anéxtragastricdiseasesThe patients infected with this bacterium should

be treated; complete eradicationtbf pyloriimproves peptic ulcer and muceassocated
lymphoid tissue (MALT) lymphoma,as well as reduces the risk of gastric cancer and
autoimmune liver diseas€heinfection is treated with antibiotiaghich may haveeveral side
effects on humansand will also destroy the commensal bacteria that alenized in the
intestinal tract resulting in the severity of the infectidasides thaaround20% of the patients

fail to respond due to resistandevelopedby the organism t@ntibiotics An alternative
solution to this problem isteeatment witha probiotic-prebiotic combinatioincludingvarious
Lactobacilli strains with probiotic attributesd antibacterial activity againdd. pylori. The
antagonistic effect of probiotics agairntst pylori happes through organic acid production,
competitive inhbition for the binding sites of mucus cells and immunomodulation. However,
the synthesis obacteriocinlike compounds has rarely been associated with these antagonistic
effects. Probiotics compete directly withH. pylori andhelp restore the gut microbial
environment; these living microorganisms are comparatively more effective than the standard
triple antibiotic regimen in the management of symptoms related to pathogenic b&uieria.
approach to this problemwasto formulate prebiotic foods containingagfiotics that will
demonstrate antagonistic activity agaiHstpylori using indigenous food materials. The food
material combination includec er eal s, pul ses, coconut mi | k
studieshave beemeported within the countrio evaluate the antibacterial effect of prebiotic
foods againsH. pylori.

Project AchievementgOutcomes

Technologie#Processes/Methodseveloped

1 One of the major contributions of this projeeasthe isolation ofan antiHelicobacter
pylori probiotic strain from Sri Lankan indigenous rickladathawalu This was an
initiation to
develop therapeutic food using locally isolated strains and lasamaterials.

1 Bio-efficacy, mucosal adherence ability and oral safety of newly isolated probiotic strains
were investigated and established. Beguences were deposited in GanB of NCBI,
USA.

1 A fermentedbeverage containinyladathawalurice as the majoingredient containing
antt H. pylori strainPediococcupentosaceouwas developed argtudied its kinetics
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Scientific Communications

1.

Divisekera D.M.W.D., Gooneratne, J. and Jayawardana, T.M.D.A. (20%é)ation,
characterization and identification of lactic acid bacteria and yeasts from fermented
organically grown rice and coconut milRroceeding of the International Reseh
ConferenceUniversity of Peradeniya, Sri Lanka.210.

WarunasinghgWV.A.A.l., Divisekera D.M.W.D. and Gunaratn®.M.A. (2014).Isolation
characterization and identification of lactic acid bacteria and yeast from fermented
commercially availablerice. Proceeding of the International Research Conference
University of Wayamba, Sri Lankp.236

Divisekera D.M.W.D.,Warunasinghé/V.A.A.l. andHewajulige 1.G.N.(2014).Isolation,
characterization and identification of lactic acid bactéan fermentedndigenous rice
flour. Proceeding®f theYoung Scientists Forum. 53-56.

Divisekera, D.M.W.D.Warunasinghe, W.A.A.l., HewajuligeG.N., Gooneratne). and
Gunaratane, D.M.A. (2014)solation, characterization and identification of lactic acid
bacteria from fermented barleroceeding of the #0Annual Sessi®) Sri Lanka
Association for the Advancement of Scieng&5.

Wijemanna,N.D., Divisekera,D.M.W.D., Hewajulige, |.G.N., GunasekeraM.M.N.P.,
GoonaratneJ. andMarapana R.A.U.J. (2015) Determination of sugar utilization by
Pediococcugpentosaceus fermentation oMadathawalu Proceedings of International
Research Symposium on Engineering Advancened85-290.

Divisekera D.M.W.D., De Silvg A.B.G.C.J, Goonaratngl., Jayawardand .M.D.A. and
Hewajulige 1.G.N. (2016)n vitro antimicrobial activity oPediococcupentoceussolated
from rice variety Madathawalu. Proceedings of the Research SunMNaiional Science
FoundationSri Lanka.p. 85.

NCBI GenBank submissions

1

Tennew strains of probiotic potential lactic acid bacteria from indigenous rice varieties of
Sri Lankawere deposited irthe National Center for Biotechnology Information (NCBI)
GenBank, USA
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Development ofaturity indicesfor selectedfruits and vegetables

Grant No: TG 12 00-01

Project team *Dr. (Ms.) R.S. Wilson Wijeratnam
Prof. (Ms.) I.G.N. Hewajulige
Ms. HH.K. Achala
Ms. M.G.D.S.Perera

Period covered: 2012

Funded by: Sri Lanka Treasury

*Principal Investigator

Background

The postharvegthase of an agricultural crdgeginswith field harvestingHarvestingat the
correct or optimunstage of maturitys acrucialfactor in maintaining the quality amdducing
postharvest losses of agricultural commoditidse maturity index providesdetails onvisual
observations, colour developmephysicochemical parameters and other relevant details to
judge the stage of maity for harvestingin order tomaintain the quality of fruits and
vegetables.These indices help to harvest commodities according to the target market
destination(eitherexport or local market), storage duration and the intended use (either fresh
consumgion or processinggnd thereby help to reduce postharvest lossesimiBitgrity charts

with relatedquality attributesare important for fruit and vegetable harvesters, collectors,
exporters,wholesalersretailers,supermarketsfood processors, students and reseaxhe
judge harvest maturitypased onthetarget market and thietended useTherefore, this project
aimed to develop maturitindex charts for selecteftuits and vegetableshat have export
potential and make the maityrchartsavailablefor the useof the fruit and vegetable industry.

Project Achievements Outcomes

TechnologiesProcesses Methods developed

1 The maturity indexcharts for BanangAmbul variety), Pineapple(Kew variety and
Mauritius variety, PapaydRathna varietyandRed Lady variety, King coconuts, Mango
(Karathakolambawariety andBetty variety, RambutariMalaysian redvariety, Malaysian
Yellow varietyandMalvana special variejyandChilli were developed.

1 The matuity indices charts were printed for researchwiiéis and for the use ahe fruit
and vegetablendustry as a part of postharvest protocols developedxjoort,local and
supermarkethannels

Technologies Transferred

1 Theknowledgeon harvest maturity and maturity indidessalreadybeendisseminatedo
relevant stakeholders througlpostharvest and fruit &egetable processingelated
workshops, Vidhatharaining programs, exhibitionsndividual technology transfer and
training prgrammes.

1 Launcredthematurity indices charts and sample charts were presented to selected leading
fruit and vegetable cultivatoend exporters

1 Maturity chartswere disseminated amorgxporters/entrepreneuiduring workshops/
trainingprogrammes
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MATURITYANDIGES
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Suitability of selected Sri Lankan tomato varietiestfor developmentof
physicochemicallyand functionally sound tomato puree unddifferent
processing conditions

Grant No: TG 13- 65

Project team: *Prof. (Ms.) IG.N. Hewajulige
Ms. RC. Pitipanaarachchi
Eng SG. Walliwala
Dr. (Ms.) W.K.S.M. Abeysekera
Ms. M.G.D.S. Perera

Ms. H.H. Iflal
Period covered: 2014-2015
Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Tomatasare preserved as puree/pastebmuseal as an ingredient failomatebasedproduct
processing. Most of the tomato sauce processing industries in Sri Lanka import tomato paste
from other countriexlaimingthatthe tomato varieties and the methodologydus Sri Lanka

are not feasibléor paste manufacturing. ITI has developed a methodology to prepare tomato
paste using locally available tomato varieties such as Thilina and Tharindu usimgast
modified open pan method. The paste developed from thessaomarieties showed good
sensory properties and candféectivelyused to makéomatebasedproducts.

Project AchievementsDutputs

Technologies/Processes/Methods Developed

1 Maturity Indices charts were developed for five tomato varietieJhilina, Tharindu,
Maheshi, Bathiya and Rushmi released by the Department of Agriculture (DOA), Sri
Lanka.

9 Process development to prepare tomato paste using locally available tomato varieties such
as Thilina and Tharindu

I Tomato sauce was prepared usimgplly manufactured paste. Technology on tomato sauce
manufacturing using locébmatoesvas introduced toottagelevel saucananufacturers

Scientific Communications

1. Iflal, H.H., Abeysekera, W.KS.M., Pitipanaarachchi, R.C., Perera, McI5.,Walliwala,
S.G., Hewajulige, 1.GN. and Wijayarathna, C.D.W. (2016Antioxidant properties at
different stages of maturity of widely cultivated tomatoydopersicon esculentym
varieties in Sri LankaProceedings of the $6Annual Sessionsnstitute ofBiology. p.25.

Post Graduate Degree

1. Ms. H.H. Iflal obtaineda MPhil Degree fromhe University of Colombo in 2017
ThesisTitle: Selection of suitable locally grown tomato cultivdrggopersicon esculentum
Mill.) for processing in Sri Lanka.
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Development ofow-calorie functional breadwith clinically proven low
Glycemic Index (Gl)

Grant No: TG 13 66

Project team: *Prof. (Ms.) W.K.S.M. Abeysekera
Prof.(Ms.) I. G.N. Hewajulige
Prof. G.A.S. Premakumara
Ms. D.M.K. Aponso
Ms. A.W.D. Priyangani

Period covered: 2013- 2014

Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Bread is one of the most populaheatbasedood products worldwide and there are different
types of bread in the world market. Commercial white bread is a popular type of bread in many
countries. However, it has a low nutritionallue with a high caloric value and generally
associated witta high glycemic responsesuch bods are associated with increased blood
glucose responses and are risk factors for diabetes, cardiovadizdasesand obesity.
Therefore, consumer awareness of the importancturgftional foods has gained much
attention n recent years. This is mainly because of their associated health benefits, including
maintenance of health and protection from degenerative diseases. Much work has been
conducted worldwide on wheat flour substituted with other raw materials in breaddtoms:

to improve the functionality of bakery products having reduced caloric content. This could be
achieved bythe incorporation of cereal brans and legunie® wheat flour during bread
making. However, careful selection of these materials is impddanaintaintherheological
properties of the dough as some of these materials can interfere with gluten foemdbicead
stabiity and modify the macromolecular and molecular water distribution and dynamics. Local
availability and the cost of raw mais are also equally importanttine formulationof such
products.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 Technology for multigrain bread havingigh protein, fat and dietary fiber along with high
antroxidant, antrinflammatory and
antidiabetic related properties
compared to the whiteread

1 Low glycemic activity was clinically
proven

Popularization Activities

91 Live program Mihithalaya) on health
benefits of Sri Lankan ricé SLBC
(07.05.2015%.

i Radio program on antliabetic
properties of Sri Lankan rice and product
development SBS, Australia

Low Glycemic Multi-Grain Bread
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Establishment ohonthermalprocessing technologies fdriendedfruits

and vegetable juices

Grant No: TG 13 67

Project team: *Dr. P.N.R.J. Amunugoda
Dr. P. Ranasinghe
Eng A. Sooriyarachchi
Eng.A.B.G.C.J. [ Silva
Ms. A.M.C.U. Binduhewa
Eng S.G. Walliwala
Prof. (Ms.) W.K.S.M. Abeysekera

Period covered: 2013-2015

Funced by: Sri Lanka Treasury

*Principal Investigator

Background

Thermalprocessingf juicesshowsvery efficient sterilization and longer shelf life. However,
this couldresultin thermal degradatiomydest r oyi ng many heal th
s g u e guicesdntluding theirsensory qualities and nutritional valudovel nori thermal
sterilization technologies; Pulsed Electric Field (PEF), Hyperbaric Pressure, Hyperbaric
Pressure with Carbon dioxide, Ultrasonic, UV radiati@ammalrradiation, Cold Plasma,
Magnetic Field, Hydrodynamic ShoclklembraneFiltration and Ozone sterilization are
alternatives to thermal sterilization with added advantafbstterretention ofutritional and
sensory qualities and minimal o use of preseatives. Each nothermalprocessseens to

be completely novel tuice processingridustries in Sri LankaEach technique iproduct
specifig hencetheneed to define critical process parameters that must be monitored as part of
critical control points.

Project AchievementgOutcomes

TechnologiesProcesses/Methods Developed

1 Thermally pr@essedeadyto-servedrinks were developed fronCurry leaf, Aloe-vera,
GotukolaandSugar nelon single and blended juices

1 Micro-filtrated single and blended juisewere developed fronCurry leaf, Aloe-vera,
Gotukola andsugar melon

1 Ultrasonically processed single and blenfiedeswere developed fror@urry leaf, Aloe-
vera,Gotukola andsugar melon

9 Active hydrogen estimation methadhsestablisled (with atest ki) asa quickantioxidant

capacity estimation and therebgtimatedhe antioxidant potential

UV sterilization system was established fieadyto-servejuice processing

UV juice processing was scaled up, combined with an ultrasonic device and an optional

pasteurization unit.

=a =

Technologies Transferred
1 Technology ofeadyto-servecurry led beverage transferred and commercialized.

Patent
1 Manufacture ofeadyto-serve curry leaf beverag8ri Lanka Patent No.1831)9
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Scientific Communications

1. Amunugpda, P.N.R.J., Silva, A.M.C.Land Abeysekara, W.K.S.M. (2014Applicable
nonthermal technologies to maintain quality of perishable juiPesceedings of the 70
Annual Session$ri Lanka Association for the Advancement of Sciepcs.

2. Amunugoda, P.N.R.J., Jayasinghe, G.D.DHRipanaarachchi, Rind Hewajuligel.G.N.
(2015). Development ofeadyto-serve Aloevera (Aloe barbadensidMill) beverage.
Proceedings of th&1% Annual SessionsSri Lanka Association for thadvancement of
Sciencep.111.

3. Amunugoda, P.N.R.J., Rathnayake, D.T., Jayasinghe, G.D.D.R., Sooryaaraclasid, A.
Marapana, R.A.U.G. (2015). Efficacy of ultraviolet radiation as athenmal technique
for reduction of microorganisms iAloevera (Aloe karbadensisMiller) and curry leaf
(Murraya koennigi juice.Proceedings of the"2Biennial Research Symposiuimgustrial
Technology Institute, Sri Lanka. p.49.

4. Amunugoda, P.N.R.J., Pitipanaarachchi, R., Jayawardane, S.A.S., Walliwalaanf.G
Niranjan, R.W.M.U. (2015) Development ofreadyto-serve curry leave beverage.
Proceedings ofhe 5" International Research Symposium on Engineering Advancements
South Asian Institute of Technology and MediciBd,Lanka p.281-282.

5. Walliwala, S.G., De Silva, A.B.G.C.J.,, Amunugoda, P.N.R.J., Jayasinghe, G.D.D.R.,
Abeysekara, K.A.S., Jayawdane, T.M.D.A. andrernando, |.M. (2015)Efficacy of
microfiltration and thermal process technology for development of super health drinks.
Proceeding oftie 2 Biennial Research Symposiynmdustrial Technology InstituteSri
Lanka.p.10-11.

6. Fernando, I., AmunugodR,N.R.J., Jayasinghe, G.D.D.R. adrapana, R.A.U.J. (2016)
Efficacy of Microfiltration versugonventional thermal processing in the production of a
readyto-servehealth beverageProceeding of thellliance 2016, 29 SymposiumB.Sc.
Honours Degree in Applied Science. University of Sriedaydanepurgn.40.

7. Amunugoda, P.N.R.J., Jayasinghe, G.D.D.R., Abeysekara, W.K.S.M., Jayawardane,
T.M.D.A., Ferrando, .M., Marapana, R.A.U.J. ambnasinghe, P. (2016kffect of
thermal and notthermal processing techniques on phydiemical, microbiological and
sensory poperties ofreadyto-serve health beverageProceeding of thdnternational
Researclsymposium on Engineering Advancements (IRSEA 28A6)M, Malabe, Sri
Lanka p.183-184.

8. Rathnayake, D.T., Amunugoda, P.N.Rldyasinghe, G.D.D.R., MaraparaA.U.G.and
Sooryarachchi, A. (2017 Efficacy of ultraviolet radiation as a néhermal technology for
reduction of microorganisms in juicégood Techno 201 Proceedings ofhe 3¢ Annual
Research Sessions of IFSTBL16-21.

9. AmunugodaP.N.R.Jand Jayasingh&.D.D.R. (2018)The amount of active hydrogen in
perishable juices and changes with thermal and-themmal (Ultrasonic and
Microfiltration) processingechniquesFood Techno 2018. Proceedings of tHeMnual
ResearclSessions of the IFSTSLR49-54.

Awards

1. Bronze in the Commercialized Category (2018) under the TechRiedd of Food
Technol ogy-Tof 9er iieRe@udWyry Leaves Beverageo
National Invention Exhibition- P.N.R.J Amunugoda R.C. Pitipanaarachchi, S.A.S.
Jayawardane, S.G. Walliwadad R.W.M.U Niranjan
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2. Gold Medalin the Commercialized Category under Technical Field of Food Technology
for the Development of Readlo-Serve beverage froAloe-vera organized by the Sri
Lanka Inventors Commission in 2019.G.N. Hewajulige,R.C. Pitipanaarachch&.A.S.
Jayawardenand HA.H.M. Mahanama.

3. Silver Medal in Presidential Awards for patented inventions 2022 (Patent No. 1L281%)
for fPRESedwe Curry Leaves Beverageo-PiyRJIt he
Amunugoda, R. Pitipanaarachchi, S.A.SJayawardane, S.G. Walliwala and R.W.M.U.
Niranjan

¢

ot

>

ReadyTo-Serve curry leaf beverage

BGB RESEARCH HIGHLIGHTS - INDUSTRIAL TECHNOLOGY INSTITUTE, SRI LANKA | 50

CISIR



FoodTechnology

Formulation of readyo-drink beverage and herbal tea with Thebu
(Costusspeciosuyand evaluation of bioactivity

Grant No: TG 13 68
Project team: *Ms. A.M.C.U. Binduhewa
Prof. (Ms.)|.G.N. Hewajulige
Dr. P. Ranasinghe
Prof. (Ms.) W.K.S.M. Abeysekera
Period covered: 2013-2014
Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Diabetes mellituss a chronic metabolic disead®thas createdocioeconomigssuesn the
country More than 10% ofhe Sri Lankan poplation isaffected by diabetes whilE2% is
affected by impaired glucose tolerance (IGTere isalsoan increasing trenih developing
diabetesamongthe urban youngr generationCostus speciosydhebuin Sinhalg is widely

used in Indian medicine to treat vaus illnesses including diabetdoth aqueous and solvent
extracts of the rhizome and leaves have proven antidiabetic activity. Eremanthin and
costunolide extracted fronCostus speciosushowed hypoglycemic and noragbycemic
activities In addition, it las exhibited antihyperlipidemic, antioxidative, hepatoprotective,
antimicrobial, anticarcinogenic and aimflammatory activitiesn-vitro andin-vivo. The novel

trend is to incorporate herbs and formulate functional food products which are more palatable
attractive and economical compared to drifyen thoughCostus speciosus readily grown

in Sri Lankanorelatedherbal food or beverage produateavailable in the market. Therefore,
these herbal formulations and product quadimaluations are essential for the industry.

Project Achievements/Outcomes

1 Rhizome, tender/young leaves and mature leave€.a$peciosusndicated moderate
antioxidant activity. Mature leaves can be used instead of rhizomes, for processing
functional food or beverages.

Technologies/Processes/Methods Developed

Thebu drink (Shelf life: 08 months at 30 °C + 1)

Thebu drink with no added sug&@helf life: 08 months at 30 °C + 1)

Thebu drink sweetened with kithul treacle (Shelf life: 08 months at 30 °C + 1)
Dry Thebu leaves for brewing (Shelf life: 12 months at 30 °C £ 1)
Carbonated hebu drink (Shelf life: 06 months at 30 °C + 1)

=A =4 =8 -8 =9

Patents
1 A carbonated herbal drink with ThebCdstus speciosyextracts §ri Lanka Patent
No.1815§.

Award
1. Merit Award in Presidential Awards for patented inventions 2022 (Patent No. 18156
2018) for AA carbonated herbal drink with ThebGdstusspeciosuk extract® by the
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National Inventors Commissied.M.C.U. Binduhewa, P. Ranasinghe, W.K.S.M.
Abeysekara and G.N. Hewajulige.
Scientific Communications

1. Suwandarathna, S.H.N.T., Ranasinghe, P., Binduhewa, U. and Perumpuli, B. (2016).
Antioxidantactivity of Thebu Costus speciosyshizome and leave®roceedings of the
International Symposium on Agriculture and Environmemiversity of RuhunaMatara
p. 247-249.

2. Binduhewa, A.M.C.U., Ranasinghe, P., Hewajulige, I.G.N., Abeysekera, W.K.S.M.,
Suwandarathne, S.H.N.|andPerumpuli, B. (2018). A bioactive carbonated beverage of
Thebu Costus speciosyextract. Proceedigs of theAsian Symposium on Medicinal
Plants, Spices and Other Natural Products X®blombo p.97.

Ready to Serve Thebu Drink
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Determination ofthe actual shelf life of bottled drinking water

Grant No: TG 13-79

Project Team:  *Ms. S.Perera
Dr. (Ms) S.H. S.Karunaratne
Ms. S. Liyanage

Project Period:  2013- 2016

Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Bottled water is very popular for many reasonscluding tasteconvenience,
poorwaterquality, safety and health concerns and as a substitute for sugary drinks. There are
two national standards publishedtbg regulatory authority, Sri Lanka Standards Institution;
SLS 894 for Bottled drinking wateand SLS 1038 for Bottled natural mineral waftEne
determinatiorof themicrobial quality of bottled drinking water was the main concern in this
project. According to the SLS 89icrobiological analysebaveto be initiated within 12
hours after filling. The shelf life of the bottled wats normally indicated as :2.8 months

on the produt label byproducers. However, ackaging and environmental factors such as
storage temperature and light can affeetghality of théottledwater. In this studyvariations
were observed in APCAerobic Plate Countand Algal count in bottled water within the
storageperiod of12 - 18 months Therefore, these parametargalso importanto consider

to deerminethe atualshelf life of bottled water

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 A standard testing service was implemented as a customer sertheaiicrobiologcal
areaalgal count in water anthe method is being used for technical analysis.

Scientific Communication

1. AmarasenasS., Perera, S. and Gunawardena, D. (2017). Portability assessment of marketed
bottled drinking water with reference to the chemical and microbiological parameters and
evaluation of accelerated shelf liferoceedings of the'8Symposiumyniversity of Si
Jayewardenepurp.82.

Bi:rla RESEARCH HIGHLIGHTS - INDUSTRIAL TECHNOLOGY INSTITUTE, SRI LANKA | 53

CISIR



FoodTechnology

Identification of information & research needs ¢ie cerealbased

product industry usindhe criticalsuccess factor approach
Grant No: TG 13- 89
Project Team: *Ms. K.H.T. Abeysekera
Ms. E.M.S. Isanka
Prof. (Ms.) .G.N. Hewajulige
Ms. C.Samaranayake
Project Period:  2013- 2014
Funded by, Sri Lanka Treasury

*Principal Investigator

Background

Rice, wheat, maize, millet, armbrghumare themajor cereals consumed in Sri Lanka while
rice and wheatireconsideregrimary cerealsHousehold surveys revealthat rice and wheat
products account for over 99.0% of cereal consumptitence the cereabasedproduct
industry is one of the maja@ectos in thelocal food industry. Due to health concerpsople
are now moving towards various hedlttendly cered&basedproducts rather than traditional
cerealbasedproducts.This move creates a need for new products whicturin demands
research & development and information. However, a systematic study has not been carried out
to identify the research and information needstha local cerealbasedfood industry.
Furthemore cerealbasedproduct development is one of the main researelas othe ITI.
Thus,it is imperative to identify thendustryneeddor cereatbasedroduct developmenthis
study focused orhe identification of Critical Success Factors (CSks)the cerealbased
product industry of Sri Lanka aritle identification of information needs of the industria
informal interviews conducted with tlexecutivesof selected industriedMoreover, the study
wasextended to the identification of research and development needs of the industry.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 A databasef the Cereal Industryvasdeveloped

1 R&D and testingieeds othe Cereal Industryvere identifiedand relevant information
wasshared witithe R&D sectionsof ITI.

Information needs ahe Cereal Industryvereidentified

Created alatform for stakeholdediscussions

Perception of industry on ITI &helSC (Information Service Sgor) wasidentified

E

Scientific Communications:

1. AbeysekaraK.H.T., Isanka, E.M.S. and Hewajulige, 1.G.N. (2017). Identification of the
information needs of the loceérealbasedndustrialists and the perception on ITl and ISC
using CSFS approacRroceedings of the'8Biennial Research Symposiumdustrial
Technologyinstitute,Sri Lanka p.72-73.
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Ensuring human health, food & nutritional security through noseleal

and fruit-basedprebiotics

Grant No: FP 110

Project Team: *Prof. Ms.) J.KR.R. Samarasekera
Dr. (Ms.) J. Gooneratne
Dr. (Ms.) D.M.W.D. Divisekera
Eng A.B.G.C.J. [ Silva
Ms. R Sutharshana
Dr. (Ms.). SA.S. Jayawardena
Ms. D.M.K. Aponso

Period covered: 2013-2016

Funded by: Indo-Sri Lanka intergovernmental research cooperatioma the Ministry of Science,

Technology and Researchri Lanka

*Principal Investigator

Background
The populationn Sri Lankais largelydependent on morcereal; rice owheatbasedlietsand
hence faceshallenges of health, nutritipand emerging lifestyle diseases. Hence, knowledge

sharing to improve diet diversity and provi

millet (Eleusine coracana, | ocal | y k ninasourcad prebistiosrcamiprisedn 6
b-glucan andesistant starcandis considered a functional foold is rich in fiber, iron, calcium,
manganese and amino acids and its prebiotic ability teldpJyermented beverages has been
demonstratedBananas ara rich source of fructaligosaccharide which act asprebiotic.
Prebiotics can modify both the composition and metabolism of intestinal microbiota, e.g.,
LactobacillusandBifidobacterium spprhe benefit®f probiotic bacteria are antarcinogenic,
improve lactose toleranceeduce serum cholesterol andtimulate the immune system.
However, no effort has been made to explore the prebiotic potertiajef millet ancbanana

in order to develop functional foods. Synergistic expertise available at ICRIS#&fnational
Crop Research Institute for Seiid Tropics) India and the ITI, Sri Lankevas utilized in
achieving project objectives

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 Twentyfive bioactive strains of probiotic potential lactic acid bacteria were isolated,
identified and characterized.

1 The bio-efficacy, mucosal adherence ability and oral safefybioactive strains of
probiotic potential lactic acid bacteria wengestigated andstablished.

Publicationsin Refereed Journals

1. Divisekera D.M.W.D., Samarasekeral.K.R.R, Hettiarachchi C., Gooneratng J.,
Choudhary, M. 1., Gopalakrishnay. andVahah A.T. (2019). Lactic acid bacteria isolated
from fermented flour of finger millet, its probiotic attributes and bioactive properties.
Annals ofMicrobiology,69, 79-92.

2. Divisekera D.M.W.D., Samarasekeral.K.R.R., HettiarachchiC., Gooneratng J.,
Choudhary M.I. andGopalakrishnanS. (2019). Isolation and identification of probiotic
potential lactic acid bacteria from fermented flour of selected banana varieties grown in Sri
Lanka.Journal ofthe National Science Foundatiaf Sri Lanka 47(1), 3-16.
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Scientific Communications

1. Divisekera D.M.W.D., Samarasekera, J.K.R.R., Hettiarachchi, C., Goonerdtnend
Gopal akrishnan, S. (2014). | dalcdatoicor caursd |
from Sri Lankan finger millet variety Elucine coracanp Proceedings ofthe 2"
International Conference on Ayurveda, Unani, Siddha & Traditional Medipii&0.

2. Divisekera, D.M.W.D., Samarasekera, J.K.R.R., Hettiarachchi, C., Goonejataad
Gopalakrishnan, S. (2015). Isolation and Characterization of probiotics from Sri Lankan
finger millet Elucine coracang Proceedings othe 12" Asian Congress of Nutrition,
Japanp.417.

3. De Silva, A.B.G.C.J,, Yathursan, S., Jayawardana, S.A.S., Aponso, D.M.K., Samarasekera,
J.K.R.R. and Gooneratne, J. (201Sjudy on amylose content, rheological properties and
particle sizedistribution of Sri Lankan banandgsaspp) flour, Proceedings of the"2
Biennial Research Symposiuimdustrial Technology Institut&ri Lanka p.7.

4. De Silva, A.B.G.C.J., Jayawardana, S.A.S., Aponso, D.M.K., Samarasekara, J.K.R.R. and
Gooneratne, J. (2015). Rheological properties and particle size distribution of Sri Lankan
Finger Millet Eleusine coracanaFlour, Proceedings of th&" International Research
ConferenceGeneral Sir John Kotelawala Defence Univergity96.

5. Divisekera,D.M.W.D., Samarasekera, J.K.R.R., Hettiarachchi, C., Gooneratrend
Gopalakrishnan, S. (2015). Isolation anbdar act er i z at iPediocoadis pr o
aci di IfrancSri Lamkardfinger millet varietyg|ucine coracang Proceedings of the
44" Annual Sessiongnstitute of ChemistrZeylon 32(2), 24.

6. Jayawardana, S.A.S., De Sijva.B.G.C.J., Samarasekara, J.K.R.R and Gooneratne J.
(2015). Physicochemical and functional properties of Finger Miliétusinecoracang
flour and its potential wsin food product developmeriroceedings othe 2" Biennial
Research Symposiymmdustrial Technology Institute, Sri Lanka14.

7. Divisekera, D.M.W.D., Samarasekera, J.K.R.R., Choudhary, M.I., Wahab, A.T., Farooq,
S., Hetiarachchi, C.Gooneratne, J. ar@opalakrishnan, S. (2016 vitro antimicrobial
activity of probiotic potential Lacticacid bacteria isolated from Sri Lankan banana
varietiesProceedings dahe4™ International Conference on Ayurveda, Unani, Siddha and
Traditional Medicinep.146.

8. Divisekera, D.M.W.D., Samarasekera, J.K.R.R., Maduwanthi, S.D.T., Hettiarachchi, C.,
Gooneratne, &indGopalakrishnan, S. (2016). Survivallattic acid bacterigsolated from
Sri Lankan finger millet varietyProceedings of the 86Annual Sessions Institute of
Biology, Sri Lanka p.29.

9. De Silva,A.B.G.C.J., Jayawardana, S.A.S., Samarasekera, J. K.R.R. and Gooneratne, J.
(2016). Assessment of physicochemical and functional properties of Sri Liikger
millet (Eleusine coracanajlour, Proceedings of th&™ International Conference on
Multidisciplinary ApproachesUniversity of Sri Jayewardenepum26.

10. Divisekera, D.M.W.D., Samarasekera, J.K.R.R., Hettiarachchi, C., Choudhary, M.I.,
Gooneratne). andGopalakrishnan, S. (2017). Reporting ith@itro antimicrobial activity
of Pediococcus acidilactisisolated from Sri Lankan finger milleBroceedings of the
International Conference on Food Quality, Safety and Secpri®Q.

11. Divisekera D.M.W.D., Samarasekera.K.R.R., HettiarachchiC., GooneratneJ. and
GopalakrishnanS. (2017). Sri Lankan finger milletE(eusine coracang varieties as
potential probiotic sourceProceedings of thénternational Conference of Industrial
BiotechnologyZimbabw p.30.
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Divisekera, D.M.W.D.,Samarasekera, J.K.R.R., Hettiarachchi, Cho@lhary, M.l.,
Gooneratne, J. arfdopalakrishnan, S. (2017). Reporting ith@itro antimicrobial activity

of Lactobacillus curieaetrainSILI9 isolated from Sri Lankan green banaReoceedings

of the Research Congre$%st Graduate Institute of Scienpe36.

Divisekera, D.M.W.D., Samarasekera, J.K.R.R., Choudhary, M.l.tidrthchi, C.,
Gooneratne, J. andopalakrishnan, S. (2017)n vitro antimicrobial activity of
Lactococcus subspp lactis KG8 isolated from Sri Lankan finger millet variety.
Proceedings of the"Binternational ConferenceSabaragamuwa University of Sri Lanka
p.43.

Divisekera, D.M.W.D., Samarasekera, J.K.R.R.,tidetchchi, C., Gooneratne, J. and
Gopalakrishnan, S. (2017). Sri Lankan unripe banana as a potential probiotic source.
Proceedings of the"8Biennial ResearciSymposiumindustrial Technology Institute, Sri
Lanka p.47.

Divisekera, D.M.W.D.,Samarasekera, J.K.R.R., Choudhary, M.l., Hettiarachchi, C.,
Gooreratne, J. anGopalakrishnan, S. (2017). Reporting ith@itro antimicrobial activity

of Lactobacillus plantarunB_16LAB isolated from Sri Lankan green banana (Musa spp).
Proceedings of thinternational Research Conferen¢&telawala Defence University.

19.

De Silva, A.B.G.C.J., Jayawardana, S.A.S., Yathursan, S., De Silva, P.H.L.U., Aponso,
D.M.K., Samarasekera, J.K.R.R. and Gooneratne, J. (2017). Assessment of
physicochemical propersieof Sri Lankan banand(isa spp flour, Proceedings of the™
International Research Conferend8general Sir JohrKotelawala Defence University
p.213.

Jayawardana, S.A.S., Divisekara, D.M.W.D., De Silva, A.B.G.C.J., Yathu&aand
Samarasekara, J.K.R.R. (2017). Ensuring human health, food and nutritional security
through novel cereal and frdiased prebiotics and probioticdsido Sri Lanka Joint
Research ProgranProceedings of the®1Symposium to Review the Progrgs42.

Divisekera D.M.W.D., Samarasekerd.K.R.R., IgbalChoudhary, M.HettiarachchiC.,
GooneratngJ. andGopalakrishnanS. (2018). Biofunctionalcharacterization of some
probiotic lactic acid bacteria isolated from fermented flour of selected finger millet varieties
grown on Sri LankaProceedings of the International Conference on Multidisciplinary
Approachesp.150.

Divisekera D.M.W.D., Samaraskera J.K.R.R., HettiarachchiC., Gooneratng J.,
Choudhary M.1., GopalakrishnanS. andWahal A.T. (2018). Novel probiotics isolated
from finger millet and banana varieties of Sri LanReoceeding®f theAsianSymposium

on Medicinal Plants, Spices and other Natural Prodya05.

Divisekera D.M.W.D., Samarasekeral.K.R.R., HettiarachchiC., Choudhary M.1.,
Gooneratngl. andGopalakrishnanS. (2018). Nordairy probiotics: a food as alternative
therapy for antimicrobial resistance: A studyamtimicrobial activities of probiotics from
finger millet and banan#®roceedings of theé"#Annual Research Sessions of the IFSTSLP

p. 1-5.

Divisekema, D.M.W.D., Samarasekera, J.K.R.R., Hettiarachchi, C., Gooneratne, J.,
Choudhary,M.l. and Gopalakrishnan, S. (2018). Ensurifiman health, food and
nutritional security through novel cereal a@ndit-basedorobiotics: Finger milletElucine
coracang and BananaMusa species) varieties of Sri Lanka as potential -dairy
prebiotic substrate®roceedings of the™nternational Confeence on Agriculture, Food
Securityand BiotechnologyKingdom of Moroccop.26.
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22. Divisekera, D.M.W.D., Samarasekera, J.K.R.Rhoudhary, M.I.,Hettiarachchi, C.,
Gooneratne, JandGopalakrishnan, $2019). Isolation, identification araharacterization
of novel probiotics from finger milletHlucine coracang and BananaMusa species)
varieties of Sri Lanka and assessment of their repeated dose oral toxicity in rats.
Proceedings of the"6Annual Scientific Sessions Sri Lanka Associatio for Laboratory
Animal Sciencesp.32-33.

Book Chapter

1. Divisekera D.M.W.D., Samarasekera.K.R.R., HettiarachchiC., GooneratneJ. and
GopalakrishnanS. (2019). Sri Lankan fingenillet (Elucinecoracangvar i ety 6 Ra a
as potential probiotic source. In:Evolving Industrial Biotechnology in Developing
Countries (EdsOgbadu, L, Ogbadu, G and Mahamadi,),ONAM S&T Centre
Publications,New Delhi pp.167-183. ISBN9789388982016.

Post GraduateDegree

1. Ms. D.M.W.D. Divisekerabtaineda Ph.D.degredn Microbiology & Food Biochemistry
from the University Colombqg Sri Lanka in 2018 Thesis Title: Isolation and
characterization ofprobiotic lactic acid bacteria from selectedrieties of Eleucine
coracanaandMusaspecie®f Sri Lanka

Awards

1. Semifinalist in the SLAYS3 1 Minute Thesis Competition, jointly organized by SLAYS
and NSF, Sri Lanka, 2018®.M.W.D. Divisekara.

2. Best Poster Award in the Basic and Appli€&ci ence Section for
physicochemical properties of Sri Lankan banaasa spp f IPmaeedings of the™
International Research Conferend@eneral Sir John Kotelawala Defence University.
A.B.G.C.J. De Silva, S.A.S. Jayawardana, S.h¥egan, P.H.L.U. De Silva, D.M.K.
Aponso, J.K.R.R. Samarasekera anédoneratne.

3. GRC Post Graduate Merit Award 2020 presented by Sri Lanka Association for
Advancement of ScienceD.M.W.D. Divisekara.

NCBI GenBank submissions:
1 Sequencesf 24 newly isolated probiotic strains are depositeth@National Center for
Biotechnology Information (NCBI) GenBank, USA
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Production ofglucose syrup and high protein concentrates from locally

availableraw materials of broken rice, maize & manioc
Grant No: FP111
Project team: *Dr. (Ms.) H.M.T. Herath
Eng A.B.G.C.J. [ Silva
Mr. K.V.T. Gunawarthana
Ms. M. D.W. Samaranayake
Period covered: 2013-2016
Funded by: NationalResearch CoungiSri Lanka

*Principal Investigator

Background

Glucose syrufs a viscous liquid product utilized in bulk quantities for many food applications
including bakery, confectionery and dairy industrieé$s mainly importedto thecountryand

the annual expenditumntheimportationof glucose syrum 2011wasabout SLRA50 million,
according to the Sri Lanka Custor®&ucose syrup is mostly produced in the world using corn
flour which also has a higher importation price. Although corn flour is widely used to produce
glucose syrup in Western and European ciemitsome Asian and African countriesveused
cassava flour and rice flosuccessfullyTherefore, in Sri Lanka, there is a high potential to
start up a novel industry to produce glucose syrup using local raw nmasercal as cassava
and broken rice which could add commercial value to local raw materials.

Project AchievementgOutcomes
TechnologiegProcesses Bveloped

i Cassava Syrup

1 Rice Syrup

1 Protein concentrates from Corn, Cassava and Rice

Publicationsin Refereed Journals

1. Samaraweer&.A.P.U.De Silva,A.B.G.C.J, Samaranayakd).D.W., Gunawardhanes .
V.T. andHerath,H.M.T. (2016). Potential application of locally grown Sri Lankan corn
varieties to utilize in the food industry; Corn Starch and Corn Symtgrnational Journal
of Innovative Research in Technology & Scied¢®), 17-22.

2. Samaranayakdé1.D.W., De Silva A.B.G.C.J, FernandoW.R.D., Gunawardhan&.V.T.
and HerathH.M.T. (2017). Optimization of liquefaction and saccharification times for
laboratoryscaleproduction of glucose syrup from Cassava starch and scaling up process
of optimized conditions at pilot scalResearch Journal of Chemical Scienc&g), 1-5.

Scientific Communications

1. SamaranayakeM.D.W., De Silva A.B.G.C.J., HerathH.M.T., Gunawardhan&.V.T.
and FernanddVN.R.D. (2015). Optimization of liguefaction and saccharification times for
laboratory scale production of glucose syrup from Sri Lankan cassava Biaobedings
of the2" Biennial ResearcBymposiumindustrialTechnologyinstitutg Sri Lankap.6.

2. De Silva A.B.G.C.J., Samaranayake, M.W.D., Kariyawasam K.D.K.D.L.,
GunawardhanaK.V.T. and Herath H.M.T. (2017). Establishment dhboratoryscale
processing for glucose syrup manufacturing using broken rice grRrimseedings of the
3 Biennial Research Symposiumdustrial Technology Institute, Sri Lanka. p.45
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Formulation of high fier & low sugar healthy cereddasedproducts from

selected local raw materials
Grant No: TG 15 101
Project Team: *Dr. (Ms.) H.M.T. Herath
Ms. M.D.W. Samaranayake
Ms. D.M.K. Aponso
Ms. A.W.D. Priyangani
Project Period: 201571 2016
Funded by: Sri Lanka Treasury

*Principal Investigator

Background

The demand fohigh-fiber and low-sugarfoodsis increasing in Sri Lanka since people are
getting morehealthconscious A majority of people are addicted to iegtwheatbased foods,
made out of highly refined imported wheat flour with high levels of fat and sugar such as cakes,
biscuits and pastrie§.hose productmay eventually lead to many adverse heaitimditions
such as obesity, cardiovascular diseases, hypertension, anéslifibeintentionof this study
was to utilize whole grain cereals such as red rice, corn, finger millet and-gragddegumes
such as mung bean, chickpea, and soya, for the formulation of héghdiealbased products.
Fiberrich food products formulated in this stuevere the Multigrain crackers Multi-grain
noodles, Multicereal mix and Multgrain flakes mix.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 Multi-grain crackes formulated with whole grain cereal flour of wheat, millet, rice and
whole grain legume flour of soya bean, chickpea and mung bean.

1 Multi-grain noodles formulated by incorporating legume flour.

1 Multi-cereal mix formulated with red rice, millet and sorghum.

1 Multi-grain flakes formulated witsorghum,soya beanhorse gramgowpea andgreen
gram flakes.

Publicationsin Refereed Journals

1. Gunathilake K.G.T., Herath H.M.T. and WansapaJaM.A.J. (2016) Comparison of
nutritional and functional properties mung bean\(igna radiatg and cowpea\(igna
unguiculatg protein isolates processed by isoelectric precipitatiernational Journal
of Innovative Research in Technolpg(2), 139-148.

2. KulasooriyageG., Gunathilake T., Herath T. and Wansapala {§2016). Comparison of
physicachemical properties of selected locally available legumes varieties (Mung bean,
cowpea and soybeamotravinarstvaScientific Journal for Food Industrf0(1), 424-430.

3. Eashwarage, I.S., Herath, H.M.T. and Gunatilake, K.G.T. (2017). Didiaryresistant
starchandin-vitro starch digestibility of selected eleven commonly consumed legumes.
Research Journal of Chemical Scienc&g), 1-7.

4. SivakumaranK., Wansapala, M.A.JandHerath H.M.T (2017). Comparison of contents
of phytates and saponins and the effect of siog in some selected edible beans in Sri
Lanka.International Journal of Food Science and Nutriti@2), 96-100.

5. Sivakumaran, K., Wansapaldl.A.J. and Herath, H.M.T. (2017). Total phosphorus,
phytate phosphorus contents and the correlation with amylose in selected edible beans in
Sri Lanka.International Journal of Science and ReseagfB), 20022006.
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6. Herath H.M.T., Shanaki,K.M B., PriyanganiD. andDe Silva, M.S.W. (2018).
Formulation and physieohemical properties of dietary fiber enhanced low glycemic
multi-grain noodles for adults using locally available cereals and legi®essarch
Journal of Chemicabciences8(4), 1-9.

7. Herath,H.M.T., RupasingheK.M.D.T, Priyanganj D. and De Silva, M.S.W. (2018)
Formulation and physieohemical properties of dietary fiber enhanced low glycemic
multi-grain crackers for adults using locally available cereals and leguResearch
Journal of Chemical Science&8), 1-8.

8. Herath, H.M.T., Gunathilake, K.G.T., Eashwarage, B8/akumaan K.and Ranathunga,
R.A.A. (2018). Physicachemical andn-vitro glycemic indices of popular pulse varieties
grown in Sri Lankalnternational Journal of Food Science and Nutriti&b), 137-143.

Scientific Communications

1. ThanushanS., HerathH.M.T. and PereraD.D.A.N. (2015). Formulation of cereal based
instant mix from [ ocally available whol e
for elderly populationProceedings of th&Jndergraduate Research Symposilraculty
of Livestock Fisheries & Nutrition, Wayamba University35.

2. Rupasinghe, K.M.D.T., Herath, H.M.T. and De Silva, M.S.W. (2015). Formulation of
dietary fibre-enhancedcracker for adults using selected locally available whole grain
cereals and legume flairProceedings of théJndergraduate Research Symposjum
Faculty of Livestock Fisheries and Nutrition, Wayamba Univerpi§4.

3. Eashwarage, I.S., Perera, O.D.A.N. and Herath, H.M.T. (2016). Development of dietary
fibre-rich multi-grain legumes flake i Proceedings of thé&ndergraduate Research
SymposiumFaculty of Livestock Fisheries and Nutrition, University of Wayamba. p.28.

4. ShanakiP K.M.B., Herath, H.M.T. and De Silva, M.S.W. (2016). Formulation of dietary
fibre-enhancednulti-grain noodlegor adults using selected locally available whole grain
cereals and legumeBroceedings of thEindergraduate Research Symposildaculty of
Livestock Fisheries & Nutrition, University &ayambap.51.

Books/ Chapters(Training Material)

1. Herath H.M.T., RanathungaR.A.A. and Samaranayaké1.D.W. (2016). Important
nutrition information of popular grain legume varieties in Sri Lanka. Agriculture
Publication Unit, Department of Agriculture and Industrial Technoldgstitute,
Gannoruwa.

Popularization Activities
T Articl e tgirtaliend PirMuwWlutcit s and Proper (03.0s0 w
2019).
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Study onthe effect of processing parameters on tifienctionality ofrice
bran oil from local rice varieties anthe development of an appropriate
bran oil extractiontechniquefor SMEs

Grant No: TG 15- 102

Project Team: *Mr. K.V.T. Gunawarthena
Prof. (Ms.) W.K.S.M. Abeysekera
Ms. P.S.FPerera
Ms. A.W.D. Priyangani

Project Period:  2015- 2018

Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Rice bran is a byproduct of rice millingatprovidesimmense nutritional and health benefits.
However,the use of rice bran and derived products for human consumption is lacking in Sri
Lanka. This research projeatmedto study the effect of different rice bran stabilization
methods on the quality of théabilized bran and the extracted rice bran oil. Threebiae
incorporatedood products; ricemoodles rice chipsandcrackersvere developetb popularize

rice bran consumption among Sri Lankans. When there is a demand tanari¢ecorporated

food products, the demand for stabilized rice bran will be generated. Blended oil products were
developed using rice bran oil as one component and therefore the nutritional value of rice bran
oil could be utilized with the acceptable sensory properties. Thedaifextive was to establish

a method to manufacture rice bran oil using stabilized rice bran vapicliesto small and
mediumscaleindustriesin the country.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 Ricebranincorporated ricemoodlewas developed. This product exhibits functional health
benefits including high antioxidant activity and dietary fiber. Further research work is in
progress to incorporate stabilized rice bran to wheat flour noodles as recommgnded b
industries.

1 Methodologydevelopedo preserve the rice bran with a shelf life of more than one year.

1 A methodwasdevelopedo extract rice bran oil from the locally available bran ushrey
screw press method.

Scientific Communications

1. Gunawardhan&.V.T., RathnayakaN.M., Hewajulige|. andEdiriweeraS. (2015) Effect
of incorporation of rice bran on cooking, textural and sensory characteristics and nutritional
composition of rice noodleProceedings of the "2 Biennial Research Syrosium
Industrial Technology Institut&ri Lanka.p.9.

2. Dalukdeniya, DA.C.K., Gunawarttane K.V.T., AbeysekeraW.K.S.M., Premakumara,
G.A.S. and Sabaragamuwa, R.S. ®01Enhanced physicochemical and bioactive
properties of two newly formulated red rice noodles in comparison to selected
commercially available rice and wheat noodlesoceeding of thénnual Symposium of
the Sabaragamuwa University of Sri Langa.
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Studies on microflora in different types of tea produced in thdgéerent

elevations in Sri Lanka

Grant No TG 15-114

Project Team: *Dr. (Ms.) S.H.S Karunaratne
Dr. (Ms.) G.A.S.I. Abeygunawardena
Dr. D.L. Jayaratne
Prof. G.A.S. Premakumara

Period covered: 2015- 2021

Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Sri Lanka is the largest producer and exporteomifiodox tea in the worldCe y | on t e a ¢
mainly grown in thredifferentelevationsas high medium and low growrPoor handling and
manufacturing techniques result in kgrade teaand Good Manufacturing Ractices (GMP)

have been implement@dtea factories to improve the standardshef manufacturingrocess.

The teandustryfaces new challenges of quality and safety concerns such as pesticide residues,
adulteration and chemical and microbial contanmatMicrobial contamination of tea can
result in lowering the quality and making it hazardous to human h&althefore, ifis vital to

identify and quantify the resident bacteria, yeasts and funggafeaves in the whole value
chain The overall djectives were to evaluate themicrobiological and physicechemical

quality characteristics of tea leavakng with thediverserelationships among the microbial
species associated with tea leaves in different elevatiorth@efflect ofenvironmental factors

and other aspects relatexthe manufacturingf tea

Project Achievements/Outcomes

Technologies/Processes/Methods Ddoped

1 Data generated through the project is usetmjorove teabasedguidelinesconcerning
microbiological quality

Scientific Communications

1. Karunaratne, S.H.SAbeygunawardenaG.A.S.l., Jayaratne, D.L. andPremakumara,
G.A.S. (2019). Microbiological assessment of air & water quality in Sri Lankan tea
factories.Proceedings of the"4Biennial Research Symposiutndustrial Technology
Institute, Sri Lankap.40.

2. Karunaratne S.H.S., Abeygunawardena, G.A.S.l.,, Jayaratne, @rd Premakumara,
G.A.S. (2020). Effects of different homogenization time durations for enumeration of
microorganisms from black tea: A case study in low country tea in Sri LBnbeeedings
of the 40" Annual Sessions|nstitute of Biology, Sri Lankap.76.

3. Karunaratne, S.H.S., Dissanayake, D.A.T.W.K., Abeygunawardena G.A.S.l., Jayaratne
D.L. and Premakumar@.A.S. (2021). Detection and quantification of mycotoxins in black
tea by Liquid Chromatographjandem Mass SpectrometrProceedings of the '5
Biennial Research Symposiumdustrial Technology Institute, Sri Lanka44.

Post GraduateDegree

1. Ms.S.HS. Karunaratne obtaineal PhDdegregrom the University of Kelaniya in 2022.
ThesisTitle: Studies on microflora in different types of tea produced in three different
elevations in Sri Lanka
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Study of Poly Aromatic Hydrocarbons (PAH) in selected firewood smoke
& development of aottagelevelfood smoker

Grant No: TG 15 115

Project Team *Mr. S.S.K.Madage
Mr. M.M.N.P. Gunasekera
Eng A. Sooriyaarachchi
Eng N.A.-T.E.D. Gunasekera
Ms. S.Rajapakse
Mr. W.U.D. Medis

Project Period: 2015 2017

Funded by: Sri Lanka Treasury

*Principal Investigator

Background

In Sri Lanka smokinghas been used fagreserving fil, meat,Jackfruit, and Gorakalike
commodities.Even today smoking is carried out using very primitive methodi&hout
adaptingo anytechnologicabdvancements. However, itiaown thatsmoke generateftom
combusting wood contains Poly Aromatic Hydrocarbons (PAHs)which are highly
carcinogenic and mutagenic for mammapecially for humandlowever, adequate studies
have not beenarried out tdind out thelevels of PAHs in smoked foods aal$oin thewood
usal to process smokkood. Therefore, this project was initiated with the objective of finding
the best firewood to generate smokegarcessing smokefish by screening commonly used
wood species in terms of the PAHs produced in wood smoke. The project also intended to
upgrade the smoking kiln developed by, I&faluatethe quality of smoked fish processed with
selected wood smolkand tansferthedevebped process technology to SMEs

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 Thestudy oftheaccumulation oPAHs and physicehemical quality changes of smoked
fish during storage under refrigerated and frozen conditevesled that PAHs conteon
the surface of the smoked fish declined while it increased itetitepart of the fish chunk
during both refrigerated and frazstorage.

1 Identification of safe sourseof locally available wood for processing smoked fish and
meat

1 Availability of a safe smoking kiln for processing of smoked fish and meat

Technologies Developed

1 Developedcottagelevel hygienic food smoker

1 Upgraded fish smoking process

1 Identifiedlow-risk freely available firewood types for food smoking

i Established testingiethodologieto analyze PAHs in wood smoke and foodhetFood
Technology Section, ITI

Scientific Communications

1. Anoja, P., Wijesekara, R.G.SMadage, S.S.K. and Gunasekara, M.M.N.P. (2016).
Analysis of Polycyclic Aromatic Hydrocarbons (PAHo determine the best firewood for
smoking fish. Proceedings of theJndergraduate Research SymposiudiYayamba
University of Sri Lanka. p.59.
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2. Wijesuriya, H.G.E., Madage, S.S.K., Gunasekara, ML.F. and Wkramasinghe, I.
(2017) Determination of Poly Aromatic Hydrocarbons (P®Hn fish smoked with
different woodsmoke.Proceedings of the"6International Conference Sabaragamuwa
University of Sri Lankap.54-55.

3. Anoja, P., Madage, S.S.K., Gunasekara, M.M.N.P. and Wijesekara, R.G.S..(2017)
Analysis of Poly Aromatic Hydrocarbons (PAHo determine the best firewood for fish
smoking.Proceedngs of the 8 International Conference Sabaragamuwa University of
Sri Lanka p. 56.

4. Lukshani, N., Madage, S.S.K., Wijesekara, R.G.S., Gunasekara, M.M.N.P. and Medis,
W.U.D. (2017). Analysis of Poly Aromatic Hydrocarbons of firewood smoke used by
indigenais communitiesProceedings of thendergraduate Research Sympositaculty
of Livestock Fisheries and Nutrition, Wayamba Universityri Lanka p.60.

Awards

1. Best Oral Presentation Award 2016 o r the presentation on
aromatic hydrocarbons to determine the be
Symposium, Faculty of Livestock, Fisheries and Nutrition, University of Wayaimba
S.S.K. MadageandM.M.N.P. Gunasekara

Cottage level hygienic food smoker
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Testing of Heat Pump Dryer (HPD) for perishables & cdedgidration

Grant No: TG 15- 116

Project Team: *Dr. P.N.R.J. Amunugoda
Eng A. Sooriyarachchi
Eng A.B.G.C.J. [ Silva
Mr. D. Jayasinghe

Project Period:  2015- 2017

Funded by: Sri Lanka Treasury

*Principal Investigator

Background

The use oflifferent types of dryers for commercial food dehydration has increased in Sri Lanka
during the recent pastHowever,manypeoplearenot aware of the bestited hotair-drying
systems for dehydration. Heat Pump DryétBD) are a type of dryer used imationallyin
thefood industry for drying food anldave become a booming technolagysri Lanka. The

heat pump dryemnainly consisbf a drying chamber connected to a refrigeration system to
provide the required conditioned air. This refrigeration systprovides heated and
dehumidified air using a condenser and evaporator which are the two primary components of
the refrigeration system. In heat pump drying, the full or a partial volume of air in the drying
chamber is circulated inside the dryer providmbetter heat recovery than other dryers. This
results in energy efficiency during the drying operatidsurvey carried out using 10 closed

type heat pump dryers, kerosene oil, and electric dryers used for food drying in Sri Lanka
showed that heat pungjpyers are more efficient in terms of energy usage, than the other dryers.
Since ITI has been involved in introducing an efficient drying sydiemnthe local food
industry, the heat pump dryeanbe introduced toeduce the drying cost and improve pradu
guality in an environmentally friendlynanner. Hencehe project was conductei test the
closedloop heat pumplryer for perishables and cereal dehydration.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 Developed capabilities to desiglosedloop heat pump dryers

1 Optimized and established the operatiothettlosedloop heat pump dehydration process

1 Coupling of air filtration and ozonation sterilization system to the cksauol heat pump
dryer.

9 Operdion of heat pump drying with inert gas tomntrol the browning of dehydrated
products

1 Designed a method tattach aseptipackaging and AC storage to thisedloop heat
pump dryer.

Technologies TransferredCommercialized

1 Technology of operating heat pump dryer and related quality improvements were delivered
to more than 20 individual clients who obtained technology tran&f@rs ITI on food
dehydration.

1 Awareness on the technology of heat pump drying was delivered dpadag training on
food dehydratiorto more than 100 participants
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1 Dehydrated pineappleaspreparedising theClose Loop Heat Pump DryéCLHPD) for
asample shipment to a client

9 Advicewas given tdavid Peiris Ltd. on working conditiosand further quality upgrading
with a sterilization facility to establista heat pump dryer with a Chinese Machinery
Company.

1 Advisedonclosedloop heat pump drying systefor agriculture modernization projeot
the Ministry of PrimaryIndustry. Along with the ITI recommendatigrthe Agriculture
Modernization project recognizete closedloop heat pump dryer as the only dryer that
canbe recommendd to the National Food Drying Value Chain Promotion based on the
novel techniques arfaeneficiarieof projectoutcomes

Scientific Communications

1. Amunugoda,P.N.R.J, JayasingheG.D.D.R, De Silva, G., Sooriyaarachchi A. and
SamanthilakaS.H. (2017)Performance of heat pump dryer for perishable dehydration
Proceedings ofthe 29 Asia Pacific Conference on Multidisciplinary Research
(APMR2017).p.38.

2. Amunugoda, P.N.R.J., De Silva, A.B.G.C.J. and Sooriyaarachchi, A. (2017). Fluidized bed
coupled vacuum heat pump dryer for high value dehydrated food produétimmceptual
paper. Proceedings ofthe 3 Biennial Research Symposiudmdustrial Technology
Institute Sri Lanka p.64

3. Amunugoda, P.N.R.J., Jayasinghe, G.D.D.R. and Dunuwila, G,R. (2017). Review of heat
pump dryers for food dryingProceedings ofthe 73 Annual Sessions Sri Lanka
Associationfor the Advancement of Scienqe138.

PostGraduate Degree

1. Ms. D.N.A. Dharmasena obtainedMSc degree from the Post Graduate Institute of
Agriculture (PGIA), University of Peradeniya. Thesis Title: Studies of Ozone circulation
to heat pump dryer for the microbial sterilization of dehydrated pteduc
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Studies ondairy microbiome and potential industrial applications
biodiversity andtechnologicalpotential of micro-flora from selectedSri
Lankandairies

Grant No: FP 120
Project team: *Prof. (Ms.) .G.N. Hewajulige
Dr. (Ms.). D.U. Rajawardana
Dr. (Ms.) W.W.P. Rodrigo
Prof. (Ms.) C.M. Nanayakkara
Period covered: 2016- 2019
Funded by: National Science Foundation, $anka

Isolation, identification & characterization gfotential probiotic lactic
acid bacteria of dairy origin in Sri Lanka for future applicat@probiotic
starters

Grant No: TG 15- 117

Project Tam: *Dr. (Ms). D.U. Rajawardaa
Prof. (Ms.) IG.N. Hewajulige
Ms. T.M.D.A. Jayawardhana

Project Period:  2015- 2017

Funded by: Sri Lanka Treasury

Screening and assessmentlatticacid bacteria from Sri Lankan dairies
(under TG 15/117) dke source of functional ingredients for thedustry

Grant No: TG 18- 149
Project Team *Prof. (Ms.) .G.N. Hewajulige
Dr. (Ms) D.U. Rajawardana
Mr. M.M.N.P. Gunasekara
Ms. D.A.V. Nilukshi
Prof. (Ms.) W.K.S.M. Abeysekara
Project Period: 20177 2019
Funded by: Sri Lanka Treasury

*Principal Investigator

Background

The microbial diversity of dairy environments presents an enormous, largely unexploited
genetic and biological pool that could be utilized for the recovery of new stRaiserving

and controlling the microbiological quality of raw milk is a worldwide concern, honventy

a few studies havexamined the bacterial biodiversity of raw milk and many questions exist as
to their role in health and disease. In this backdiogp present study aiméd investigate the
microbial diversity of raw milk produced in Sri Lankdairies by 16S amplicon sequencing of
milk microbial DNA usingthe lllumina MiSeq sequencing platform and to correlate the
findings with climatic conditions and milking practices. For the study, raw milk samples from
18 dairy farms (n=90) were collected from the three different climatic zones of the country
(wet, dry and intermediatel.he milk microbiome was characterizédsed orv3 and V4
hypervariableegionsof the 16S rRNA gene by pair@hd sequencing dhelllumina MiSeq
device at the genome centre MhsseyUniversity, New Zealand. QIIME2, Phyloseq and
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Microbiome software were used for sequence filtration and data anaMsistaxonomic
characterization revealed a total of 10,918 OTUs belonging to 23 bacterial phyla, 110 orders,
381 genera and 348 known speciBlse most abundant genera detected vivaerococcus,
Streptococcus, Elizabethkingia, Staphylocoaus Enhydrobacter. Theicroorganisms such

as Atopococcus, Helcobacillus, Millisia and Succinispira genlease not been reported
previously in raw milk. The prevailing pathogens were Streptosydeathia, Enhydrobacter

and Staphylococcus genefa @galactiae, R. nasimurium, E. aerosac&uS. saprophyticys

and their prevalence was high in the intermediate and dry zone milk. Wet zone milk had the
highest species richness witlelowestabundance of detected pathogens.

Species

€ seronaceun

5. agatactioe

R nasimorium
S sapropmpticus

Relative abundance

Farm Code

Relative abundance distribution of pathogenic bacterial species identified from the milk
samples collected from different farms of Sri Lanka. The codes, DZ, 1Z and WT represent
dry, intermediate and wet zone farms, resgively

Moreover, milk-born Lactic Acid Bacteria (LAB) and Yeasts are of enormous practical
significance in human health as well &s food, feed, pharmaceutical and biochemical
industriesSri Lankan industries solely depend on imported stauiéures. Therefor@esearch

on indigenous lactic aciblacterid (LAB) and yeast isolates with functional and technological
properties is of immense importance to initiate starter culture production for industry
applications and to improve the quality fefmented dairy products. Since® welldefined
studyhas beerronducted to isolate, identify and characterize the beneifig@bflora of Sri
Lankan dairies with special emphasis on applications in functional starters and industrial
fermentation, the otir part of the studyasaimed at fulfilling this gap by evaluating the
indigenousLAB and yeast species with probiotic properties for future functional food
applications. The isolatddAB strains (TG 15/117) were evaluated for their milk technological
properties such as milk fermentation and lactose utilization potential, proteolytigtiG@oid
amylolytic activities,andsurvival of the strains in milk during processing and cold storage.
From over 1825 different isolates obtaing8,LABs and 2@/easts possesssttong probiotic
properties and were safe for live consumptidhe pool ofisolates comprised of potent
candidates with antimicrobiatholesterclowering exopolysaccharidproducing amylolytic

B-LA]'B RESEARCH HIGHLIGHTS - INDUSTRIAL TECHNOLOGY INSTITUTE, SRI LANKA | 69

CISIR



FoodTechnology

and milk technological propertiesand therefore, couldbe utilized for functional food
formulations.

Kluyveromyces marxianusgtrainswere able to produce Single Cell Proteins (SEgyally

better compared to reference strains industrially employed for the production of protein
extracts.The beneficial microorganisms Wifunctional and industrial potentials isolated and
identified from this studyavelaidthef oundati on for the establi
depository of authentidairy microbial culture$or research and industrial applicatiomishin

the Food Technology Section of telustrial Technology Institute

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

91 Beneficial microorganisms (bacteria and yeast) with functional addstrial potential
were isolated and identified and [ aid thi
first depository of authentic dairy microbial cultufesresearch and industrial application,
at the Food Technology Section of thdustrial Technology Institute

1 The 20LAB and 14 yeassolateswith strong probiotic propertiesereobtained from over

1825 different isolateandfound to be safe for consumption.

Identification of native LAB strains with potential industrégdplications

Assessment of the identified isolates for their milk technological properties

Assessmertf the identified isolateasthesource of functional ingredienfsr the industry

Strengtheninghelocal dairybioprocessingndustry.

The establishmentf laboratory facilitiesfor dairy culture collection, propagation and

maintenance at the Food Technology Section ofitTprogress

1 Technology development forehproduction of virgin coconut oil withactobacillusand
yeast specieisolated from Sri Lankan dairies (in progress).

= =4 =8 =8 -9

Publicationsin Refereed Journals

1. SandarenuM.W.A.K., RajawardanaD.U. and Fernando K.M.E.P. (2017robiotic
potential and antibiotic resistance of lactic acid bacteria isolated from curd in Sri. Lanka
International Journal of Multidisciplinary Studig4(2), 9-21.

2. Rajawardana, D.U., Hewajulige, I.G.N., Nanayakkara, C.M., Athurupana, S.K.M.R.A.
and Madhuijith, T. (2018). Preliminary evaluation of probiotic potential of yeasts isolated
from bovine milk and curd of Sri Lank@ropical Agricultural Researct8Q(3), 27i 41.

3. Rajawardana.U., FernandoP.C., Biggs, P.J.,Hewajulige,|.G.N., NanayakkaraC.M.,
Wickramasinghe S., Lin, X.X. and Berry, L. (2022). An insight into tropical milk
microbiome: Bacterial community composition of cattle milk produced in Sri Lanka,
International Dairy Journal126, 105266https://doi.org/10.1016/j.idairyj.2021.105266

4. WijayawardeneN.N., RajakarunaS., Dai, DongQin., Jayasekara$., Warnakula,L.,
Ariyawansa K.G.S.U.,FernandoE.Y., Jayasekerap., Karunaratha, S.C., Singhalage,

D., Ukuwela,K., JayalalR.GU., JayasingheR.P.PK., Muthumala,C.K., MadawalaS.,
Hewajulige,|.G.N., RajawardanaD.U., Ediriweera,A., Ediriweera,S., Alawathugoda,

D., Rajawatta, K.M.W., Jin, Xing-Chen, Chandana E.P.S., Nanayakkara,C. and
WijesundaraS. (2022). Necessity of a national fungarium and a culture collection for
fungiin Sri Lanka.Chiang MaiJournal ofScence49(2), 248-271.

5. ChandimalaU.R., Rajawardand.U., Liyanage P.L.N. and Hewajuligel.G.N. (2023).
Isolation and characterization of yeasts from locally available fohmgnal of Agre
Technology and Rural Sciencég2), 17-22.
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Scientific Communications

1. Rajawardana, D.U., Athurupana.K.M.R.A., Hewajulige, I.G.N. and Nanayakkara, C.M.
(2016). Isolation and screening of potential probiotic yeast strains in Sri Lankan dairies.
Proceeding®f the 16" International Research Conference of the Science Council of Asia,
(SCA-2016) p.215.

2. Rajawardana, D.U., Athurupana, S.K.M.R.A., Hewajulige, 1.G.N. and Nanayakkara, C.M.
(2016) . Characterization and identi fdicat:i
dairy foods.Proceedings ofhe 9" International Research Conferend@eneral Sir John
Kotelawala Defense Universitp.190.

3. Rajawardana, D.U., Hewajulige, I.G.N., Nanayakkara, C.M. and Jayawardana, D. (2016).
Enumeration and characterization of lactic miftava from bovine milk in selected Sri
Lankan dairiesProceeding®f the 38' Annual Sessiopénstitute of Biology,Sri Lanka, p.

30.

4. RajawardanaD.U., Hewajulige I.G.N. and NanayakkaraC.M. (2017). Identification of
potentially probioticLactobacillusspp from dairy sources of Sri Lanka as candidates for
future food applicationg?roceedings of International Conference on Food Quality, Safety
and Security FOOD QUALSS2017. p.29

5. RajawardanaD.U., Hewajulige 1.G.N., NanayakkaraC.M. and W.A.D.S.Shanaka
(2017. Assessment of safety attributes of potentially probiotic lactic acid bacteria (LAB)
of Sri Lankan dairy origin for future food applicatioRsoceedings athe4™ International
Conference on Multidisciplinary Approach@€MA), Sri Lanka p. 64.

6. RajawardanaD.U., Hewajulige I.G.N. andNanayakkaraC.M. (2017).Screening anth
vitro selection ofLactobacillusstrains isolated from Sri Lankan dairies with potential bile
salt (BSH) hydrolyzing activityProceedings ofthe 2" AsiaPacific Conference on
Multidisciplinary ResearcfAPMR2017) Sri Lanka p.42.

7. RajawardangD.U., Hewajulige I.G.N. andNanayakkaraC.M. (2017). Probiotic potential
of exopolysaccharide producingactobacillus plantarum sp. isolated from Sri Lankan
dairies. Proceedings othe 10" International Research Conferenc&gneral Sir John
Kotelawala Defence Universitp.37.

8. RajawardanaD.U., NanayakkaraC.M. andHewajulige I.G.N. (2017). Sri Lankamairy
yeasts: isolation, identification and production of single cell protein from whey
Proceedings of Annual Research Sympostniversity of Colombop.263.

9. RajawardanaD.U., Hewajulige I.G.N., NanayakkaraC.M. and Thiwanka M.S. (2017).
Preliminary assessment of yeast diversity originating from raw bovine milk and curd of Sri
Lanka. Proceedings ofthe 3 Biennial Research Symposiutmdustrial Technology
Institute,Sri Lanka p.4344.

10. Sandarenu M.\W.A.K., Rajawardana D.U. and Fernandp K.M.E.P. (2017).
Characterization and screening for probiotic potential of lactic acid bacteria isolated from
curd. Proceedings othe 4™ International Conference on Multidisciplinary Approaches
(iICMA), Sri Lankap.153.

11. Chandimala U.R., RajawardanaD.U. and Lakshman P.L.N. (2017). Isolation and
characterization of yeasts from locally fermented fooBsoceedings ofthe 4"
International Conference on Agriculture and ForegtyOAF-2017), Sri Lankap.66.

12. RajawardanaD.U., Hewajulige I.G.N., NanayakkaraC.M. andNilukshi, D.A.V. (2017)
Safety assessment and antibiotic susceptibility of potentially probiotic yeasts isolated from
dairy sources of Sri Lank#&roceedings othe Extended Abstracts ¢foodTechno 2017
(Innovation to Application), 03Annual Research Sessiond®8TSL, BMICH, Colombo,

Sri Lanka p.1-5.

B_I:FB RESEARCH HIGHLIGHTS - INDUSTRIAL TECHNOLOGY INSTITUTE, SRI LANKA | 71

CISIR



FoodTechnology

13. Chandimala U.R., RajawardanaD.U. and Lakshman P.L.N. (2017). Isolation and
characterization of yeasts from locally fermented fo&uteceedings ofthe International
Symposium on Agriculture and Environm@®AE-2017), University of Ruhuna@.6.

14. RanatungaS.A.C.L.,Rajawardand).U. andRuwandeepikaH.A.D. (2018). Isolation and
identification of probiotic yeast from goat milRroceedings oftie 38' Annual Sessions
Institute of Biology, Sri Lank@.41.

15. Rajawardana D.U., Hewajulige I.G.N. and Nanayakkara C.M. (2019). Beneficial
microorganismsfrom Sri Lankan dairies asandidates imutrition, healthcare and
biochemicalindustries. Proceedings of th&™ COMSATSSESCGINIT International
Conference on O6Agriculture, Bi otTeecYoun®@ | o gy
Affiliates Network (TYAN), Monastir, Tunisiap.29-31.

16. RajawardanaD.U., Hewajulige I.G.N., NanayakkaraC.M. and GayaniM.G. (2019)
Antimicrobial activity of two probioticEnterococcus faecalistrains isolatedrom Sri
Lankan dairies: a possible alternative source of antimicrobial agents against invading
microorganismsProceedings of th@®5" Annual Research Sessions IBSTSL, Food
Techno 2019 (Innovation to Applicatiomp.7-12.

17. RajawardanaD.U., Hewajulige I.G.N., Biggs P.J, WickramasingheS., Nanayakkara
C.M, GunasekaraM.M.N.P.N. and Perera S. (2019). Preliminary analysis of milk
microbiome dataf Sri Lankan dairiesisingrRNA gene sequencing in Illumina MiSeq
platform. Proceedings othe 4" Biennial Research Symposiumndustrial Technology
Institute Sri Lankap.14.

18. Artigala, A.D.T.S., Farando, S.P.C., Rajawardana, D.U., Jayathilake, C.M., Hewajulige
I.G.N. and NanayakkaraC.M. (2022).Studying themicrobial community interactions of
Sri Lankan cattle milk microbiota under different climatic conditidt®ceedings of the
42" Annual Sessionénstitute of Biology, Sri Lankap.21.

19. Rajawardana, D.U., Hewajulige, 1.G.lidnd NanayakkaraC.M. (2022)Technological
characterization of probiotic lactic acid bacteria and yeasts from raw bovine milk and curd
made with indigenous stars of Sri Lanka.Proceedings ofthe 10" International
Conference on Fermented Foods, Health Status and Socialb@fietf University of
Peradeniya, Sri Lanka & SASNHIund University, Swederp.94-97.

Post Graduate Degree

1. Ms. UpekaRajawardane obtainedPhDdegree from thé&niversity of Colombadn 2020
Thesis Title:dIsolation,identification and characterization of health beneficial bacteria and
pathogenic micrdlora of dairyorigin in Sri Lanka

Awards
1. 3MT Finalistand Gold Medést, SL AYS Open Forum 2017 ARese:
of the Sri Lankan Young Scientistso and 2

for MPhil/PhD students) organized jointly by Sri Lankan Academy of Young Scientists
(SLAYS) and National SciencBoundation of Sri Lanka (NSF) in collaboration with
Coordinating Secretariat for Science, Technology and Innovation (COSTI) and the
University of Queensland, 28February- 15t March 2017, Hilton Colombo Residences,
Colombo, Sri Lanka D.U. Rajawardana

2. Invitee to participatent he @A Program to Develop Human
Coll aborative Science and-04rlgé November 2007y Re s e
the JapamnternationalScience and Technology Exchange Centre, Government of Japan
D.U. Rajawardana
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Best Research Paper Award for the researc
susceptibility of potentially probiotic
the 03¢ Annual Research Sessions of IFSTSL 2017, 8MI| Colombo, Sri LankaD.U.
Rajawardana, |.G.Ndewajulige andC.M. Nanayakkara

Best Research Paper of the Session AWamdlr t he research paper
potentially probiotid_actobacillusspp from dairy sources of Sri Lanka as candidates for
future food applicationso in the I nterna
Securityi FOOD QUALSS 2017, @lombo, Sri Lanka D.U. Rajawardana, |.G.N.
HewajuligeandC.M. Nanayakkara

Best Student Research Awaf t he research paper titl et
probiotic Lactobacillusspp from dairy sources of Sri Lanka as candidates for future food
applicationso in the I nternational 1iConf e
FOOD QUALSS 2017, Colombo, Sri LankaD.U. Rajawardana

Best Presenter of the Session Award r t he resear ch quauater t it
of probiotic potential of yeasts isolated from bovine milk and oufd Sr i Lankabo

at PGIA Congress, %0 16" November 2018 D.U. Rajawardana.

Invitee to participate fothe 3" COMSATSISESCGINIT International Conference on
6Agricul ture, Bi ot echnol og yHosted by TireoYowhg S e c
Affiliates Network (TYAN), November 4, 2019, Monastir, Tunisia to give a lecture on

ifiBeneficial Mdamc $rio leamkgna Dairiss mesCandidates itNutrition,
Heal t hcare and Bi b Raamardaral I ndustriesbo

Popularization Activities

1
)l

Paper article publ henéweirdentions frémvSri Hamkarascientists a b o
for the development dhelocal dairybio-processingndustry (21.02018).

Television Program in Sri Lanka Rupavahini on postgraduateaes c h A Bi odi v e
Technological Potential of Mickb | or a from Sel ected Sri Lar
Knowledge, 4.36.00 pm,(15& 9™ July 2019.

NCBI GenBank submissions

)l
)l
T

Sixteennewly isolated dairy yeast strains from Sri Lanka are depositdteiNational
Center for Biotechnology Information (NCBI) GenBank, USA

Twenty lactic acid bacteria werieentified and sequences were deposited in GenBank of
theNational Centre for Biotechnology InformatiNCBI), GenBank, USA

Forty-six beneficiallactic acid bacteria strains are depositedhi& National Center for
Biotechnology Information (NCBI) GenBé&, USA.
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FoodTechnology

Evaluation of bioactive properties of Sri Lankan finger millet and
determination of /n wvitro cholesterol assimilation effect of potential
probiotics isolated from finger millet

Grant No: TG 16-122
Project team: *Prof. (Ms.) J.K.R.R. Samarasekera
Dr. (Ms.) D.M.W.D. Divisekera
Dr. (Ms.) S.AS. Jayawardana
Period covered: 2016-2018
Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Finger millet(Eleusine coracanél..) Gaertn.has beemommonly cultivated and consumed in
Sri Lanka since ancient timelSew studies have been reportedtioabioactive properties of
the finger millet varietiethatare commonly cultivated in Sri Lanka, namBlgvi, Ravanaand
OshadhaEvaluation ofthe bioactive properties of finger milldtased food products is an
advantage in marketing and technology transfer of those products targetingcbealtious
consumers. Hencepvestigatinghe efficacy and safety of th@obiotic strains of Lactic Acid
bacteria isolated from fermead flours of locally growirfinger millet varietiess essential prior
to in vivo human studies and tlmemmercializatiorof the productsThis project was focude
on evaluating selected bioactive properties (antioxidant, antidiakatieinflammatory,
anticancer and antibacterial activities) of Sri Lankan finger millet varieties, evaluating
antioxidant properties of newly formulated finger milletsed food prastts as well as
evaluating genotoxicities, antiutagenic activities, antioxidant activities awctolesterol
assimilation abilities of probiotic strains of Lactic Adidcteria isolated from fermented flours
of Sri Lankan finger millet varieties.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 This project provided scientificevidence for the antioxidant, antidiabetic, anti
inflammatory, anticancer and antimicrobial potentiaRaki, Rawana and Oshadfiager
millet varieties and supported the potential of utilizthg above varieties as promising
ingredients in developing functional foods.

1 Tothe best of our knowledge, this is the first repormtiglycation and glycation reversing
activities, oxidative burst inhibitory activities, arachidonatéipbxygenase, xanthine
oxi dase, h y-qall wa wrmo rdialdctamase benzyrde irhibiio activities,
antibacterial activities and antifungal activities of any extract of any finger millet variety
cultivated in Sri Lanka.

1 The outputf the projecexpanded the current knowledge on the bioactive properties of
finger millet varieties commonlgultivated and consumed in Sri Lankidled the gaps in
food compositiondatabasesand acted as a useful guide in selecting foods for daily
consumption.

1 It confirmed thatheincorporation ofinger millet flourin yoghurtand biscuiformulations
enhanced thantioxidant properties of the yoghuasd biscuitandcan be categorized as
good sources of antioxidants.
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1 This is the first report othe characterization of probiotic strains associated with locally
grown finger millet varieties andeportstheir efficacy and genotoxicity for potential
commercial applications.

1 The project provided scientifievidenceon the bioactive properties (antioxidant and
cholesterol assimilation ability) of probiotic strains isolafesin Ravi, Rawana and
Oshadhdinger millet varieties.

1 It provided strongevidenceof the probiotic potentialof finger millet as a substrate for the
development of fermented functional foods.

Technologies Developed

1 Finger millet flour incorporatetiscuit

1 Finger millet flour incorporatethctovegetariarset yoghurt
1 Fermented fingemillet-basedprobiotic beerage

Publicationsin Refereed Journals

1. Jayawardana, S.A.S., Samarasekera, J.K.R.R., Hettiarachchi, G.H.C.M., Gooneratne, M.J.,
Choudhary, M.l, Imad, Rand Naz, A. (2020). Glutathione & r ansf er-as e
glucuronidase enzyme inhibitory and cytotoxic activities of ethanolic and methanolic
extracts of Sri Lankan finger milleEleusine coracanf..) Gaertn.) varietiesSouth Asian
Research Journal of Natural Producg?), 1-9.

2. Jayawardana, S.A.S., Samarasekera, J.K.R.R., Hettiarachchi, G.H.C.M., Gooneratne, J.,
Maharjan, R.and Choudhary, M.1.(2020). Antimicrobial properties of ethanolic and
methanolic extracts of finger milleEleusinecoracana(L.) Gaertn.) varieties cultivated in
Sri Lanka.International Journal of Multidisciplinary Studigg(1), 7894.

3. Jayawardana, S.A., SamarasekerakJR.R., Hettiarachchi, G.H.C.M., Gooneratne, M.J.,
Choudhary, M.l. and Jabeen, A. (2021). Anflammatory and antioxidant properties of
finger millet Eleusine coracandl.) Gaertn.) varieties cultivated in Sri LankgioMed
Research Internationalrticle ID 7744961.

4. Jayawardana, S.A.SSamarasekera, J.K.R.R., Hettiarachchi, G.H.GiMl Gooneratne,

M. J. (2022). Antidiabetic properties of finger milletE(eusine coracandL.) Gaertn.)
varieties cultivated in Sri Lankdournal of HerbaMedicine 32 (155):100534

Scientific Communications

1. Jayawardana, S.A.S., Samarasekera, J.K.R.R., Hettiarachchi, G.ldr@®boneratne, J.
(2016). In vitro antioxidant properties of Sri Lankan finger mill&l€éusine coracana
varieties, Proceedings ofthe 3 International Conference on Multidisciplinary
ApproachesUniversity of Sri Jayewardenepupa34.

2. Jayawardana, S.A.S., Samarasekera, J.K.R.R., Hettiarachchi, G.H.C.M., Choudhary, M.1.,
Jabeen, AandGooneratne, J. (2016\nti-inflammatory effect ofinger millet Eleusine
coracang varieties of Sri Lanka onzymosarinduced oxidative burst in phagocytes,
Proceedings othe 9" International Research Conferenddeneral Sir John Kotelawala
Defence Uniersity. p.214.
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Jayawardana, S.A.SSamarasekera, J.K.R.R., Hettiarachchi, G.H.@MdGooneratne, J.
(2017).In vitro antrinflammatory properties of finger milleE{eusine coracanavarieties
from Sri Lanka, Proceedings ofthe International Symposium on Traditional and
Complementary MedicineMinistry of Health, Nutrition and Indigenous Medicine and
Department of Ayurveda.105.

Jayawardana, S.A,SSamarasekera, J.K.R.R., Hettiarachchi, G.H.@MdGooneratne, J.
(2017). Nutritional and sensoryroperties of finger millet Eleusine coracanga flour
incorporated biscuit®roceedings ahe4™ International Conference on Multidisciplinary
ApproachesUniversity of Sri Jayewardenepum56.

Jayawardana, S.A.SSamarasekera, J.K.R.R., Choudhary, M.I., Imad, R., Hettiarachchi,
G.H.C.M.andGooneratne, J. (2017). Cytotoxic properties of Sri Lankaxieties of finger
millet (Eleusine coracana Proceedings ofthe PGIS Research CongredBostgraduate
Institute of Science, University of Peradenigab.

Jayawardana, S.A.S., Samarasekera, J.K.R.R., Choudhary, M.l, Maharjan, R.,
Hettiarachchi, G.H.®1. and Gooneratne, J. (2017). Antimicrobial propertédinger
millet (Eleusine coracanavarieties ofSri Lanka Proceedings of the Basic and Applied
Sciences Session Hi" International Research Conferendgeneral Sir John Kotelawala
Defence Universityp. 34.

Jayawardana, S.A,.SSamarasekera, J.K.R.R., Hettiarachchi, G.H.@MdGooneratne, J.
(2018).Anti-U-amylase, anti}glucosidase, antiglycation and glycation reversing potential
of Sri Lankan fingermillet (Eleusine coracana varieties Proceedings ofthe 5"
International Conference on Multidisciplinary Approache&niversity of Sri
Jayewardenepura.174.

PostGraduate Degree

1.

Ms. S.A.S. Jayawardana obtainadPhD degregrom the University of Colombo, 2020.
Title Thesis: Prebiotic and bioactive properties of Sri Lankan finger milleesine
coracana(lL.) Gaertn.) varietis.

Award

1.

Award for the best oral presentatiom ¢n&itro antioxidant properties of Sri Lankan finger
millet (Eleusine coracaa Vv a r in @he iHeadthd and Nutrition discipline o3
International Conference on Multidisciplinary Approacherganized byhe University of
Sri Jayewardenepura in 2016.A.S. Jayawardana.

NCBI GenBank submissions

1

Sequences dive isolated probiotic lactic acid bacterial strains from locally grown finger
millet varietiesare deposited itheNational Center for Biotechnology Information (NCBI)
GenBank, USA
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Development oEheltstable high-energyinstant foodproducts from
locally available raw materials using gamma irradiation

Grant No: TG16-124

Project Team: *Prof. (Ms.) I.G.N. Hewajulige
Ms. R.C.Pitipanaarachchi
Dr. (Ms.)H.M.T. Herath
Mr. K.V.T. Gunavarchana
Ms. T.M.D.A. Jayawardena
Ms. A.W.D. Priyangani
Dr. (Ms.) S.A.S.Jayawardhana
Ms. P. Ratnayake
Ms. A.A.G. Madurakanthai

Project Period: ~ 2016- 2018

Funded by: Sri LankaTreasury

*Principal Investigator

Background

Sri Lanka has experienced different emergency situationkiding civil wars and natural
disasterssuch as floods, droughts and landslides. When smcémergencyoccurs it is
important to provide food for the people who have been trapped in the areas where rescue
missions canndbe reached easily and also for the security forces engaged in ressioasnis

The emergency food rations used by the security forces are mostly imported from other
countries and itiffer from the Sri Lankan palatés a consequence of the increased national
interest in the marketing of convenience and prepared foods, thenidastry needs to find

new ways of producing safe ahijh-quality prepared meals. One technology with a particular
potential to achieve these objectives is food irradiatidrerefore, food rations suitable as
breakfast lfigh-calorie energy barshigh-calorie biscuits), lunch (fried rice mixed with
vegetalds and chicken) and dinner (Naan and chicken curry) with extended shelf life at room
temperature (28C £2) were developed using gamma irradiation as a preservation method. The
main advantage of thesation packss,theyare6r eady t o e at éonthsiot h mo
storage life at room temperature. These newly developed emergency food rations are highly
nutritious and energy providerBheycan be considered as import substitutions and suit the Sri
Lankan palate.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 Shelfstablehigh-caloriebiscuits and energy bars as breakfast meals

1 Shelfstablemixed rice in retort pouches asunch menu

1 Shelfstablenaan rotti and chicken curry aslinner menwasdeveloped anthe products
are ready fotechnologytransfer.

Scientific Communications

1. Dayananda, D.A.\.Pitipanaarachchi, R.C., Madurakanthi, A.A.Glgrath, H.M.T.
Hewajulige, 1.G.Nand Lakshman, P.L.N. (2016). Effect of gamma irradiatiophysice
chemical and sensory propertieabigh-energycereabar.Proceedings ahe72" Annual
Sessiongri Lanka Association for the Advancement of Sciepd&9.
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2. Pitipanaarachchi, R.C., Mohome, F.F., Aponso, K., Priyangani, D., Jayawardhana, D.,
Madurakanthi, A.G., Ratnayake, P. and Hewajulige, I.G.N. (2017). Development of
gamma irradiatedeadyto-eatfood to use in disaster relief and emergency conditions.
Proceedings ofhe 3 Biennial Research Symposiumdustrial Technology InstituteSri
Lanka p.51-52.

3. Mahanama, H.A.H.M., Hewajulige, 1.G.N., Jayamanne, V.S. and PitipanaaaraRChi
(2018). Development of granola bars using locally available raw materials and gamma
irradiation. Proceedings ofhe International Symposium on Agriculture & Environment,
Student Sessioklniversity of Ruhuna. p.23.

4. Hewajulige, |.G.N., Pitipanaaradnic R.C., Priyangani, D., Jayawardhana, D.,
Gunawardhana, K.V.T., Madurakanthi, A.A.G. and Ratnayake, P. (2018). Food
preservation via irradiation technology to combat with climelt@ngerelated food
security,Proceedings athe 2" International Conferece on Climate Change.41.

5. Ransilu, P.Y., Mahanama, H.A.H.M., Pitipanaarachchi, R., Binduhewa, A.M.C.U., Perera,
M.G.D.S., Jayawardhana, D., Samaranayake, M.D.W., Hearath, H.M.T. and Hewajulige,
I.G.N. (2019). Product development and quality assessmeeard Millet based high
calorie biscuit.Proceedingsof the 12" International Research Conferendéotalawala
Defence Universityp.214

Awards
1. Best Presentation Awaedthe2"™ International Climate Change Conference 2@lBnate
Change and Technology session awards.N. Hewajulige

Emergency
FoodRations
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Rapid determination of coconut oil authenticity and quality with NIR

Spectroscopy

Grant No: TG 16-129

Project Team: *Dr. H.P.P.S. Somasiri
Ms. H.G.T.H. Jayathunga

Project Period:  2016- 2019

Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Coconut oil is the main edible oil used in Sri Lanka and it is also a major export in the country.
Due toits health benefits and cosmetic applications, coconut oil has gained much attention in
the European market. Especially, virgin coconut oil demandghasn e up due t 0o ¢
interest. Coconut oil is subjected to intentional adulteration by abiésalike palm oil in the

Sri Lankan market for unscrupulous financial gains. Consumption of such adulterated oil is not
desirable as palm oflontainshighe amountsof unsaturated fatty acids lilkeeic andlinoleic

acids Current methods used to detect oil leetation are normally based on chromatographic
techniques. These methods &éirme-consumingand need tedious sample preparation steps.
Therefore, it is necessary teuwklop areliable, rapid andosteffectivemethod to identify the

level of adulteratiorf coconut oil.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 Rapid detection of coconut oil adulteration frpaimoil.

1 Rapid determination of iodine & saponification values of coconut oil
1 Classification of copra coconut dibm other coconut oils

1 Rapid detection of used coconut oil adulteration

Publications in Refereed Journals

1. Jayatunga H.G.T.H., Somasiri H.P.P.S. and Mahanama K.R.R. (2020) Rapid
determination of adulteration in virgin and copra coconut oil using Fourier transéam
infraredspectroscopyinternational Journal of Food Science and Nutriti&(3), 3843.

Scientific Communications

1. Jayatunga H.G.T.H., Somasiri H.P.P.S. and Mahanama K.R.R. (2017). Rapid
determination of adulteration in coconut oil usingRIR spectroscopyProceedings of
International Conference on Food Quality, Safety and SeqirggdQualSS017) p.3.

2. Jaatunga, H.G.T.H., Somasiri, H.P.P&d Mahanama, K.R.R. (2017). Use of-RIR
technique to determine the iodine value of edible. ®l®ceedings of th&® Biennial
Research Symposiummdustrial Technologinstitute Sri Lanka. p.5%4.

3. Jayatunga, H.G.T.H., Somasiri, H.P.P.S. and Mahanama, K.R.R. (2018). Determination of
iodine value and saponification of coconut oil using ofNHR techniqueProceedings of
the Annual Research Symposiudniversity of Colombop228.

4. Jayatunga, H.G.H., Weeratunge, H.D., Somasiri, H.P.P.S. and Mahanama, K.R.R.
(2019). Identification of aroma constituents in copra cocorutPooceedings of the"
Biennial Research Symposiulmgustrial Technology Instite, Sri Lanka. 8.

PostgraduateDegrees

1. Ms. H.G.T.H. Jayathunga&gistered for a postgraduate degree atthigersity of
Colombo(PhDongoing)
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Determination of mycotoxins and fungal sparentamination in teadbrew
at the time ofconsumption

Grant No: TG 16- 135
Project Team:  *Ms. S.Perera
Mr. M.N.A. Mubarak
Ms. S.Liyanage
Ms. D.A.T.W.K. Dissanayake
Project Period:  2016- 2018
Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Brew of dried leaves ahe plant Camellia sinensiscommonly known as te#& popular as a
stimulant. Various tea types are available in the market such as black tea, green tea, flavored
tea and iced tea. Driggaleavesarea good nichdor microorganisms when environmental
conditions are favorable. Inadequate processing and storage conditions of tea provide
opportunities for microorganisms including potential moulds that produce mycotoxins to grow
in dried tea leaves in spite tfe antimiaobial propertiepossessetly tea. Microorganisms

that have the ability to withstand the temperature of boiling water and spores, if present, may
survive in the tea brewWwrhe aim ofthe presenstudy was to determine the initial bacterial and
fungal leves in different tea types available in the local market and their levels in the respective
tea brews.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 Method validation for determination of aflatoxins,BR, G1 & G2 in tea

9 Establiliment of standard test services for custoprdtection of B1B2, G1 & G2 in tea

1 The test method was included in the RAL scope expansions 2020 acdrdnétation was
obtained from SLARSri Lanka Accreditation Board)

Scientific Communications

1. Dissanayake D.A.T.W.K., Galappatthi R.H., Liyanage S., Jayaskara G.H.S.D.,
Mubarak M.N.A. andPerera $(2019).Evaluation of the exposure to aflatoxins at the time
of consumption of infusions o€amellia sinensigTea) by Liquid Chroratography
Tandem Mass Spectrometry (S/MS). Proceedings of the™ Biennial Research
SymposiumindustrialTechnologyinstitute Sri Lanka. 2.

Postgraduate Degrees

1. Ms. R. GalappatthobtainedanM Scfrom the University of Peradeniya 2018
Thesis Title: Determination ofaflatoxin contamination in tea brew at théme of
consumption
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Development ohutritional instant porridge as a supplementary fodak
patientswith diabetic mellitus and cholesterol

Grant No: TG 18-138
Project Team: * Dr. (Ms.) S.Chelvendran
Dr. (Ms.) L.D.A.M. Arawwawala
Dr. (Ms.) H.M.T. Herath
Ms. M.M.U.l. Medawatta
Ms. A.W.D. Priyangani
Project Period: ~ 2018- 2020
Funded by: Sri Lanka Treasury

*Principal Investigator

Background

The leafy porridge (kola kanda) is a common morning diet of many Sri Lankans. Most of the
leafy vegetables available in Sri Lanka are used to make mamaljumdor salad and very

few are used to make porridge. The leafy vegetd¥lesaya koenigiiLinn. SprengalCassia
auriculata, Vernonia cineria(L.) Less andCoccinia grandis(L.) J. Voigt are used in this
porridge and reported to haventioxidant and aniliabetic effect with no toxicity. The
porridge developet also proven to have the claims of antioxidants and antidiabetic effects
andis rich in nutrition. This porridge contains 61.4% available carbohydrate, 10.4% crude
protein, 9.4% crude fat, 3.7% ash, 2.5% crfibder andis rich in minerals such as Na, K, Ca
Mg, Fe, Zn, Mn, and Cu. As\alueaddedproduct, the herbal instant porridge was prepared
and ready for technology transfer. Tthevelopedoorridge is easy tprepareand thus saves
time.

Project Achievements, Outputs/Technologies developed, Technojogransfers
1 Technology development of nutritional instant herbal porridge usngmonlyavailable
leafy vegetables as active ingredients.

Scientific Communications

1. Kathirgamanathar, S., Medawatta, H.M.U.l, Priyangani, AW.D., Arawwawala
L.D.A.M., Herath H.M.T. andJayasinghe, G.D.D.R. (2018). Antioxidant properties and
nutritional value of leafy vegetables used in herbal porritRyeceedings of thésian
Symposium on Medicinal Plants, Spices and other Natural Prodiitsp.220.

2. Kathirgamanathar, S., Medawatta, H.M.U.l., Herath, H.MRBnsily P.Y., Arawwawala,
L.D.A.M. and Priyangani, A.W.D. (2019Antioxidantrich instant herbal porridge from
leafy vegetables Proceedings of the4" Biennial Research @nposium Industrial
Tedhnology Institute, Sri Lankgp.13.

3. Kathirgamanathar, S., Herath,T.M., Medawatte, H.M.U.l., Arawwawala, L.D.A.NMnd
Priyangani, A.W.D. (2021). Development of an instant herbal porridge having functional
properties and itsshelflife evaluation Proceedings of thes" Biennial Research
Symposiumlindustrial Technology Institute, Sri Lankal
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Screening of AntNutritional Factors (ANFs) and activity of {aiotive
proteins in locally grown edible legume varieties

Grant No: TG 18- 147
Project Team: *Dr. (Ms.) H.M.T.Herath
Prof. (Ms.) W.K.S.M. Abeysekera
Ms. M.D.W. Samaranayake
Ms. S.Liyanage
Ms. P.Y.Ransilu
Project Period:  2018- 2020
Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Grain legumes are an excellent sourc@rmmitein, carbohydrates and fiber and provide many
essential vitamins and minerals. The important nutritional data of edible locally grown Sri
Lankan legume varietiesese analyzed arthe datawerecompiled and publisheds a booklet

by ITI andthe Department of Agriculturel{OA). Grain legumesiave potent antioxidants and
antioxidant activity which have not been systematically studied locally. However, they contain
many antinutritional factors, protease inhibitors andon-antinutritional compound
angiotensin dconverting enzyme (ACEnhibitors Protease inhibitors such as trypsin and
chymotrypsin inhibitors have demonstrated the capability of reducing the incidence of certain
cancers antlavepotent antinflammatory properties. Angiotensircbnwerting enzyme (ACE)
inhibitor is associated with a reduction in hypertensiduoe to the unavailability of dataon
antioxidants, ANFs andioactive proteins in locallegume varieties, the present study
developed a systematic database for the above contgoRsstease inhibitors are resistant to
pepsin, the acidic pH of the human digestive tract and interfere with digestion by inhibiting
trypsin and chymotrypsin through irreversible binding to the enzymes. Although they reduce
the ability of digestive enzyes to properhhydrolyzedietary proteinthelatest studiesxhibit
thatprotease inhibitors suppress carcinogenefisse gram$peciesMacrotyloma uniflorum

is an incredible food leguntbathas been underutilized dueits poor cooking qualities and

the presence afnflavouablecompounds. This study also aimed to produce hyna®based
nutritious food productthathave commercial potential.

Project AchievementgOutcomes
Technologies/Pocesses/Methods Developed

Horse grambasedyranola bar
Horsegrambasecdhutritious instant porridge
Horsegrambasedutritious instant powdered drink
Horsegrambasedll-purpose flour
Horsegrambasedhutritious drink (RTS)
Horsegrambasedhutritious flakes mix

E N

Publications in Refereed Journals

1. Herath, H.MT., Samaranayak®.D.W., Liyanage S. and Abeyseker&V.K.S.M. (2020).
Horse Gram: an incredible food grain as a potential source of functional and nutritional
food ingredientinternational Journal of Food Science and Nutritié(4), 93101.
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Lounge, L.L.P.S., HerattH.M.T., SamaranayakéVl.D.W., Liyanage S.L., Ratnayake
R.H. M.K. and AbeysekeraW.K.S.M. (2020). Acomparative study on potential
antioxidants and antioxidant activity in raw and cooked selected locally grown legumes
Sri Lanka.Asian Food Science Journdl{(4), 1427.

Abeykoon, A.M.C.N. Herath H.M.T. and JayasingheM.A. (2021). In-vitro analysis of
trypsin andalphaamylaseinhibitory activities in selected legume varietiasSri Lanka.
Asian Food Science Journ&0(1), 1-9.

Scientific Communications

1.

Lounge L.L.P.S., HerathH.M.T., Liyanage S.L., Samaranayak#.D.W., Rathayake
R.H.M.K. and AbeysekeraW.K.S.M. (2018). Determination ofantioxidant potential and
polyphenol content of selected pulsesri Lanka Proceedings afhe 17" Agricultural Research
SymposiunUniversity ofWayambp. 296294.

Hamasaki, H.N., Herath, H.M.T., Silva, M.S.W.&nd Jayawardana, T.M.D.£019).
Development ohorse gram based ready to serve nutritious dBnikceedings athe Food
Techno 20195" Annual Session of the IFST.$L47-51.

Abeykoon A.M.C.N., GunasekataM.A., Herath H.M.T., Liyanage S.L. and Jayasinghe
M. (2019). Effect opressure cooking on trypsin inhibitor activity of locally grown legume
varietiesin Sri Lanka.Proceedings ofhe 4" Biennial ResearctBymposiumindustrial
Technology Institute, Sri Lanka.5.

Herath H.M.T., YashoraR.P. andvlahanamaH.A.H.M. (2019).Horse Gram; Asource of
functional food ingredienProceedings ahe4™ Biennial Research Symposiuimdustrial
Technology Institute, Sri Lanka.11.

Post GraduateDegree

1.

Popularization Activities

1

1

Ms. P. Y.Ransilu completedn MSc

Degree in Food Science an
Technology atthe University of
Peradeniya in202Q Thesis Tile:

Development of horsggrambased
composite flour mix and developmer
of traditional functional food
products.

Newspaper article pulsihed on
ifiHorse gram as

I ngredi ent s 2018n
Actively participated in Sahasak
Nimavum-2019 National Exhibition
(20" -227d Sep 2019).
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Technologicaloptimization and sheklife studies of processed and
refrigerated coffee milk beverage

Grant No: TG 18148
Project Team *Ms. A.M.C.U. Binduhewa
Eng A.B.G.C.J. 2 Silva
Dr. (Ms.) D.U.Rajawardana
Project Period: 2018 - 2019
Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Iced coffee is a populdveveragén thepresensociety. Iced coffee processed accordingvo
main preservation techniquéesavailable in the markef) sterilizedlong sheltlife product
presented in glass bottles/cans/tetra packlarfrigeratedshortshelflife product presented
in polypropylene or PET cups. The correct processing techsapied in the first pewere
diverted incorrectly bgmallscaleprocessors due to the high cost of productitmwever, this
diversion was conducted without correct knowledge of food procegsing the quality of
such products became a questiopeesallyregardingmicrobiological safety. Tis project was
conducted to develogtechnologically correct process for refrigeragabrt sheHlife coffee
milk beverageswhich will be helpful for small industries. The quality of iced coffee products
available in the marketasalsoevaluated.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

9 Pasteurized and refrigerated coffee milk drink with dfdlife evaluated under laboratory
conditions

9 Sterilized coffee milk drink with a shelife evaluated under laboratory conditions

Technologies
Transferred/Commercialized

1 Technology was successfully
transferred to a local coffee
manufacturing company

Popularization activities

A Anawarenesp r o g r a nRisks ofo n
i ncorrect mi | k be
was held atthe Food Technology
Section, ITI, for small to medium
scalerestaurant operators.
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Studyon the use of sugar substitutes for food productiseir detection
and the development of low Gl food products

Grant No: TG 18-150

Project Team *Mr. K.V. T. Gunawardhana
Ms. P.SE. Perera
Mr. M.M.N.P. Gunasekara
Ms. M. Pathirana
Ms. A.W.D.Priyangani
Ms. R.C.Pitipanaarachchi

Project Period:  2018- 2021

Funded by: Sri Lanka Treasury

*Principal Investigator

Background

The useof sugar substitutes has significantly increased in Sri Lanka due to the restrictions
imposednthe use of added sugar in foods. However, tisare proper study dorenthetype

and level of sugar substitutes used in the country. This reseasshintended to fill this
knowledge gap through market surveys and analysis of food samples with artificial sweeteners.
New analytical methods were establishiedenhance this area's technicapabilities Other
objectives of this projecthowadeedosugaredl f
in the market with relevance tiabetesaffectedpeople and to develolpw-calorie food

products focusing on the same community.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 Questionnairdbasedsurvey was conductebn AUsage of mutritive i t i v
sweeteners using Sri Lankan consumer so Wi

1 Test methods were established for the determination of sugar substitutes Stehias

SucraloseAspartameand AsulfameK.

Test methodsvereestablisledfor sugar substitutes in different foathtrices

Development of RTS drink using Ivy gourd (KowakKaoccinia grandi¥ leaves Ivy

gourd leaves are known to reduce serum sugar levels. However, using sugar for developing

the drink will downgrade its value as a suitable drink produdlitdretesaffectedpeople.

Therefore, this RTS was deveSopedl osedg a

1 Afood bar was developed using water lily seeds which is a good source of dietary fiber.

)l
)l

Scientific Communications

1. GunawardhanaK.V.T., Jayammannel.M.N.T., Nilukshj D.A.V., Priyangani A.W.D.,
SamaranayakaM.D.W. and Liyanage S.L(2019). Development of Olu seedymphaea
pubescenyVilld) incorporated food products and evaluation of nutritional, functional and
sensory propertiesProceedings of thet" Biennial Research Symposiurndustrial
Technology Institute, Sri Lanka.15

2. Jayamanne, J.M.N.T, Gunawardhana,K.V.T., Nilukshi, D.A.V. and Edirisinghe,
E.M.R.K.B. (2019). A Study on the evaluation of nutritional properties, functional
properties and storage life dfymphaea pubescengilld (Olu) seedincorporated food
products. Proceedings of the ¥S5Annual SessionsSri Lanka Association for the
Advancenent of Sciencep.188.

B_I:FB RESEARCH HIGHLIGHTS - INDUSTRIAL TECHNOLOGY INSTITUTE, SRI LANKA | 85

CISIR



FoodTechnology

Jayamanne].M.N.T.,Samaranayak&).D.W., Liyanage S.L, Gunawardhand&l.V.T. and
Edirisinghe E.M.R.K.B. (2019). Evaluation ofunctional and nutritional propertiesf
NymphaegubescenseedsProceedings of Rajarata International Research Conference,
Rajarata Universityp.216.

Perera, P.S.F., Somasiri, H.P.PaBdMahanama, K.R.R. (2020¥aluationalRP- HPLC
method for determination o$tevioside and RebaudiosideA in food and beverages.
Proceedings of thA&nnual Symposiu202Q University of Colombo, Sri Lankg@.12.
Perera, P.S.F., Gunawardene, K.V.T., Somasiri, H.PaadMahanama, K.R.R. (2021).
Development of aHigh-Performance Liquid Chromatographic method of the
determination of sucralose in food and beverag@®ceedings of the&™ Biennial
Symposiumindustrial Technology Institute, Sri Lanka7

Perera, P.S.F., Gunawardene, K.V.T., Somasiri, H.PaadMahanamaK.R.R. (2022).
Study on the use of artificial sweeteners and total sugars fealnoholic beverages
available in the Sri Lankan marketoceedings of th&nnual Scientific Sessiarsutrition
Society of Sri Lankap.62.

PereraP.S.F..Somasiri,H.P.P.S. andMahanamaK.R.R. (2022). Development of a RP
HPLC method forsimultaneous determination of Acesulfanie K, Saccharin and
Aspartamein nonalcoholic beverages arndbletop sweetenersProceedings of the
International conference on Food ResdgrDevelopment and Applicatiorigniversity of
Sri Jaywardenepurgp.52.
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Assessment of frying conditions on safety and quality aspects of food

Grant No TG 18151
Project Team *Mr. M.M.N.P. Gunasekara
Ms. S.Rajapaksha
Ms. M.G.D.S.Perera
Ms. M.D.W. Samaranayake
Project Period: 20181 2019
Funded by: Sri Lanka Treasury

*Principal Investigator

Background

The objective of this projeavasto evaluate the optimum frying conditions with respect to
selected food matrices and selected varieties of fryinginitsrder to assess the suitability of

the use of frying oils repeatedly in food processing. The owésimportantto thenational
baseline survey data for future referenftathentication of five branded frying ojlsommonly
available and used in households and industrial copkirag selected.Three industrial oil
samplings wer¢ested mainly obtainal from exportorientedfrying industries to identify the
changes in frying oil quality on repeated frying cycles. Each sample of oil was tested against
10 analytical measurements including peroxide value, iodine value, moisture, free fatty acid
content, sponification value/unsaponifiable matter, viscosity, Lovi bond color, anisidine value,
thiobarbituricacid value andfatty acid profile/transfat, based on AOAC, 1ISCand AOCS
methods.

Project Achievements/Outcomes
Technologies/Processes/Methods Developed

1 Establishment of baseline datathequality of cooking oils in repeated cycles with respect
to 10 analytical parameters.

1 Establishment of two new test methods in the laboratory for the assessment of cooking ol
quality, P-Anisidine value based on AOCS official method Ce908(1993) SLS 313: Part
3/ Section 8 (2016)-thiobarbituric acid value based on IUPAC 2.531, Standard Methods
for the Analysis of Qils, Fats and Derivativ8Supplement to theRevised ané&nlarged
Edition / AOAC Official Method Cd 190 (Reapproved 2009)

1 Establishment of HPLC screening method at ITI for 10 synthetioxidants namelyert-

Butylhydroquinone (TBHQ), Propyl gallate, Lauryl gallate, Octylgallate, Ascorbyl

palmitate, Ascorbyl stearate, 3B-tert-butyl-4-hydroxytoluene (BHT), Ethoxyquin,

Dilaurylthiodipropionate and 3;Bi-tert-butyl-4-hydroxybenzyl alcohol (lonox100), in

par with Food Act of no 26 of 1980 Sri Lan&kad CODEX

Establishmenof GC analys of transfatty acid content in olils.

All the above methods are ustend client services.

=a =
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Baseline study on nutritional status of selected commonly consuined|
items inSri Lankan markewith special reference to transfat status

-

Y 63

Grant No: TG 18157
Project Team: *Dr. H.PS. Somasiri
Prof. G.A.S. Premakumara
Mr. M.N.A. Mubarak
Ms. S.Perera
Dr. (Ms.) K. Mahatantila
Dr. C.P. Withanage
Ms. M.R.P. Dassanayake
Ms. H.P.E. De Zoysa
Dr. Lasantha Wesekera
Dr. PalithaKarunaprema
Period covered: 2018 2022
Funded by: Sri Lankan Treasury

*Principal Investigator

Background

Considering the recent global health challengesrandmmendationom the World Health
Organization (WHQ)it is importantto take certain initiatives by the food authorities in Sri
Lanka to regulate unhealthy nutrients and toxiressent indaily diets.The AmericanHeart
Association has also recommended limiting sugar, ssmgaetened beverages, sodium and
saturated fat to eliminate the associated health problems inclidbimgCommunicable
Diseass. Apartfrom that Sri Lanka aimed tactively engaged itransfat eliminationand
regulatedunhealthy nutrient constituents. Howewitre conventional dietary behavior of Sri
Lankans has changed significantly frovmmecookedmeals to fast food and beverages which
consistof high levels of ggar, salt and fats. Therefore, this study aimegetwerate baseline
data by evaluating and determinatiorkefy nutritional molecules, unhealthy nutrient content
and toxic compoundgresenin current Sri Lankan diets and their adation to humanesum
composition

Project Achievements/Outcomes
Technologies/Processes/Methods Developed
1 Generation of comprehensibaseline data in Sktianka
1 New method validation was done and the accredited test me#inedssed for client
services.
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Trace elements (toxic and essential) content in selected rice varestetable in the
Sri Lankan market and study on the effectesisential traceelements on uptake of
toxic elements by rice ia simulated environment

Grant No: TG 18163

Project Team: *Ms. G.U. Chandrasiri
Mr. M.N.A. Mubarak
Prof. S. Malavipathirana

Period covered: 2017 2021

Funded by: Sri Lankan Treasury

*Principal Investigator

Background

Being the dietary staple in most Asian countries, the concentrations of toxic and essential
element content in ricarean important aspect in terms of both toxicological and nutritional
standpointsThis study aimed tassess tracelements (As, Cd, Pb, Hg, Cr, Ni, Zn, Cu, Mn, Fe,
and Mo) in conmonly consumed rice varietidmproved, traditional and importedyailable

in markets of Colombo district while addressing the dietary exposure and health risk
assessment. The assessmédnpatential health risks in terms of provisional tolerable daily
intake (PTDI) is vital as the risk intensifies with the increased rate of rice consunfjtitver,
determining the variety effect, elemental correlations of essential trace elements in rice grains
andthe contribution of rice varieties to recommended daily allowances (RDA) of Fe and Zn
are important in implemeing efforts to alleviate the higesh hunger issues (i.e., micronutrient
deficiencies) in Sri LankaReliabledatagenerated usmvalidated test methods are important

to regulate the trace element concentrations inavedable in the Sri Lankan market

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

9 Obtained accreditation for toxic elements for ceyaath validation data.
9 The accredited test methods are used for client services.

Publicationsin Refereed Journals

1. Chandrasiri, G.U., Mubarak, M.N.AMahatantila K. and Mahanama, K.R.R. (20)9
Single laboratory validation of determination of 13 trace elements in rice bYIECRith
an overview of challenges encounteradericanJournal of Analytical Chamistry, 10(9),
367-376.

2. Chandrasiri, G.U., Mahanama, K.R.R., MahatantilagKal. (2022) An assessment on
toxic and essential elements in rice consumed in Colombo, Sri LApkéed Biological
Chenistry, 65, 24.

Scientific Communications

1. Chandrasiri, G.U., Mubarak, M.N.A., Mahatantila, &d Mahanama, K.RR. (2019.

Dietary exposure assessment of trace elements in rice available in Sri Lankan market by a
validated test methodhealth risk implicationsProceedings othe Annual Research
SymposiunmiJniversity of Colombo, Sri Lankg. 210.

2. Chandrasiri, G.U., Mubarak, M.N.A., Mahatantila, K., Mahanama, K.RaRd
Karunaratne, S.H.§2019).Effect of shortterm arsenic and cadmium contamination on
physicochemical properties and microbial content of paddy Bamiiceedings ofhe 4"

Biennial Research Symposiuil, Sri Lanka p.10.
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Method development, validation and markstirvey of pesticideesidues
in teaand spices using

Grant No: TG 18- 164

Project Team: *Mr. M.N.A. Mubarak
Dr. (Ms.)G.V.V. Liyanaarachchi
Ms. V. Priyadarshana

Project Period: 2017 2019

Funded by: Sri Lanka Treasury

*Principal Investigator

Background

This projectwas mainly focused on method development, validation and market survey of
pesticide residue in tea and spices usinguid Chromatography withTandem Mass
Spectrometry(LC-MS/MS). Overdependenaen chemical pest control methods and enormous
use of pesticidesan leave excessive residues of pestigiith the harvested crops lileatand
spiceswhich have high export potentiaHighly selective, sensitive and accurate analytical
methods such as L®IS/MS are needed to measure the low concentrations of minimally
contaminated toxic chemicals.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

9 Establishment of analytical testing service fom2@nbes of pesticide residues tea
including MCPA and 28 Nos of pesticide residuespiices at ITI.

91 Applied for scope expansiofor the above test parametdrem SLAB as per I1SO
17025:2017 requirement.

1 Completed survey on pesticide residues in comrakly@vailable tea and spices

Scientific Communications

1. Liyanaarachchi, G.V.V., Weerasekara, R.A.D.S.M.R., Dayananda, P.G.K.N., Keenawinna,
K.A.V.N. and Mubarak, M.N.A.Z019) Monitoring of pesticide residue contamination in
the tea sold in the Sri Lankan marketoceedings of théBiennial Research Symposium
Industrial Technology Institute, Sri Lanka. p.35
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Sudies on surface sterilization afpices using notthermal processes

Grant No: FP 125
Project Team: *Dr. P.N.R.J. Amunugoda

Ms. R.C.Pitipanaaarachchi

Eng.A.B.G.C. De Silva

Mr. B. Weerasinghe
Project Period:  2018- 2023
Funded by: Indo-Lankainter-governmental research cooperatioa the Ministry of Science,Technology

and
ResearchSri Lanka

*Principal Investigator

Background

Non-thermalprocesses aran emerging trenth food processing as an alternatiegthermal
processes in view dhe nutritional and organoleptic quality of the food product. Most of the
thermalfood products are preserved by subjecting to high temperatures for a few seconds or
several minutes whichay lead to loss of vitamins, essential nutrients, colour and flavor. To
overcome or minimize these disadvantages, the concept-dfaonalprocessewas explored.
Usually, these processes are operated at room temperature so that vitamins, essientis) nut
colour and flavour will be protected with minimal or no loss. Mqs$tlg nonthermal processes
such as UVC light andcold plasma are being effectively used for microbial inactivation. Spices
and herbs are the substantestimpart taste, flavow, aromas and colours to food. Spices are
raw materials that can be used alone or as ingrediemt® imanufacturef processedood
products. The control of microbiological spgi&of these raw materialstaeingredient stage

will enable the food prassor forbetterassuraceof the production ohigh-quality products

with an acceptable shelf life. To overcome these problems, industries have a choice of two
sanitation options: ethylene oxide (EO) fumigation and irradiation processing. While both
effectively kill organisms, the challenges presented by thegadkaging of spices and herbs
have made ethylene oxide fumigation and gamma proceasthg methodologies of choice

due to their efficient, higldensity penetration. India and Sri Lanka are major producers and
exporters of spices. Hence, th®jpct une@rtookto establish a method of decontamination of
microorganisms in spices using cold plasma with advanced UV sterilization technology for the
first time in Sri Lanka ando determine its effeabn the microbial inactivation and physico
chemical charactemation of the selected spices in Sri Lanka and India.

Project Achievements/Outcomes
Technologies/Processes/Methods Developed
1 A rotatingdrumthatcan treat the spice samples by UV sterilization was fabricated with
threeUV bulbs (27W X 3) and tested.
UV canopy coupled to eonveyorbelt wasfabricated using0 UV C bulbs (27 W x10)
Facility of UV dose measurements by U¥ data logging radiometer (UV photon meter
RM-22) was established
1 Atmospheric Pressure Cold Plasma Gliding Arc Discharge (APCPGAD) reactor (15 kV,
50 Hz, AC) with fixed supply voltage using atmospheric air atigow rate of 0.009 r¥is
was established.

1 A laboratoryscale rotarytype atmospheric pressure dielectric tiar cold plasma reactor
made upof glass powered by radio frequency power was fabricated.

)l
)l
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UV Technology has the ability to kill the micrabpresent in black pepper seeds, black
pepper powder andinnamon chips. Developed UV rotary drum and dahopytype
sterilizers arecable to reduce microbial contaminatimnsatisfactory level If the initial
microbial counts are lower the U¥eatment is mucmore effectivan decontamination.
Project activities enabledo increase the UV efficacies lafurther 10 15% therefore,
overall UV sterilization efficacy is improved to the level of -5 %.

Cold plasma has the ability to kill the micrelmesent in black pepper seeds, black pepper
powder and chilli powder.

Longer treatment times can lead to chaigéhe surface of the spice particles and further
treatment times caeadto chemical structural changes in APCPGAD.

With the limitations ofa low-pressure plasma system, a new designlabaratoryscale
reacta thatuses RF power at atmospheric pressure plasma was developed.

Laboratory sale Atmospheric Pressure (Radiofrequency) Rotary DBD Cold Plasma
(APRDBDCP) was designed, fabricated & optimizedtf@decontaminatiof spices
Detoxification of Aflatoxins in spicesising red chilli Capsicum anuum ). Atmospheric
Pressure Cold Plasma Gliding Arc Discharge (APCPGAD) reactor (15 kV, 50 Hz, AC)
with fixed supply voltage using atmospheric air ataarflow rate of 0.009 s was
established.

Morphological & genetic identificatiowere carried out fomicrobes in selected spices

Publicationsin Refereed Journals

1.

WeerasinghegW.A.B.S. andAmunugodaP.N.R.J. (2021)UV treatment on inactivation
of fungal contamination o&ri Lankan black peppdiPiper nigrum) seed and powder
Frontiers AdvancedMaterials Regarch,3 (1),36-41.

Mapalagam, O.V., Amunugoda, P.N.R.J. and Ranaweera K.K.D.S. (2021)
Decontamination opineapple @Ananas cosmosyguice using ozone as a ntimermal
sterilization methodruture ofFood: Journal on Food, Agriculture and Socie$5).

Scientific Communications

1.

Wahalatahnthri, W.T.T.W, Amunugoda P.N.R.J, Rathnayake R.H.M.K. and
PitipanaarachchR. (2018) Aflatoxin contamination of selected commercialized spices in
Sri Lanka.Proceedings ahe 17" Agricultural Research SymposiuMayamba University

of Sri Lankap.154-158.

Amunugoda P.N.R.J.,De Silva, A.B.J.C., WeerasignheB. and PitipanaarachchiR.
(2018). Dielectric barrier discharge atmospheric plasnfa:review and comparison.
Proceedingsof the 2" International Conference on Food Quality, Safety and Security
(FoodQudSsS 2018) Colombo, Sri Lanka.10.

WeerasignheB., De Silva,A.B.J.C, Amunugoda P.N.R.J.and Pitipanaarachchir.
(2018).Microbial quality assessment in selected spi@ndscollected fromsupermarkest

in Sri Lanka Proceedings dhe Asian Symposium on Medicinal Plants, Spices and Other
Natural Products XV{(ASOMPS XVI|) Colombo, Sri,anka.p.198.
AmunugodaP.N.R.J(2018) Non-thermal technology for inactivation of microorganisms
in RTS Beverages &tartups/ Application of UV & cold plasma treatment on spices.
Proceedings othe 8" International Food Conventiof#IFCoN2018ndia). p.8.

Amunugoda, P.N.R.JWeerasinghgWV.A.B.S,, De Silva A.B.G.C.J.andPitipanarachchi,

R. (2019) Studies orthe effectiveness ofiltravioletradiation for surface sterilization of
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13.

14.

15.
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spices.Proceedings ofhe 3 International Conference on Food, Nutrition, Health and
Lifestyle,Bangkok. p.5.

Mapalagama, O.V., Amunugoda, P.N.RRanaweera, K.K.D.S., Wessinghe, W.A.B.S.
andBinduhewaA.M.C.U. (2019) Decontamination giineapple Annanasomosuyjuice
usingozone as a nethermal sterilization metho@roceedings ahe4™ Biennial Research
Symposiumindustrial Technology InstituteSri Lanka. pl9.

De Silva, A.B.G.C.J., WeerasingheW.A.B.S., Pitipanarachchi, R., De AlwjsA.,
Gunawardana, S.H.P. and Amunugoda, P.N.R.J. (2@®&Y plasma sterilization for
selected Sri Lankan spicdoceedings ahe4™ Biennial Research Symposidmdustrial
Technology InstituteSri Lanka. pl8.

WeerasinghéW.A.B.S.,De Silva,A.B.G.C.J., AmunugodaP.N.R.J, PitipanarachchiR.
andJayawardanal .M.D.A. (2019). Microbial contamination of selected spice brands in
Sri Lanka, Proceedings ofthe 7% Annual SessionsSri Lanka Associationfor the
Advancement of Sciencp.158.

MapalagamaQ.V. andAmunugodaP.N.R.J(2020).Comparative study omicrobial and
physicachemical properties of pineappl@Ananas comosuy juice under thermal
pasteurization and ozone sterilizati®moceedings ofhe 76" Annual Sessionsri Lanka
Association for théddvancement of Sciencp.17.

Amunugoda, P.N.R.J. (2020pecontamination of natural microbial load in Sri Lankan
black pepper Riper nigum) usingcold plasma- A case studyProceedings of the®1
International Conference ofdvances irfPlasmaScience andechnology(ICAPST-2020)

Sri Shakthi Institute of Engineering Technology, Coimbatore, India.

UdeshikaS.H.D, De Silva,A.B.G.C.J, Dissanayakel., AmarasenaS.C, Abeysundara,
P.andP.N.R.J. Amunugodé021) Detoxification ofaflatoxins in recthilies (Capsicum
annum L.) using low-pressurecold plasma.Proceedings of the "2 International
Conference on AdvancesPtasmaScience and TechnolofCAPST 21) Department of
Physics, Sri Shakthi Institute of Engineering Technology, Coimbatore, India associated
with IEEE. p.14.

De Silva G., AmarasenaS.,, GunawardaneS., AmunugodaN. andde Alwis, A. (2021).
Effect of lowpressure cold plasma treatment on microbiological and physicochemical
properties of black peppercormroceedings of FITI 202(From Innovation to Impajt
BMICH, Colomba p.60.

De Silva A.B.G.C.J., Weerathung&l.D., AmarasenaS.C, Amunugoda P.N.R.J.
GunawardanaS.H.P.and De Alwis A.A.P. (2021). Evaluation of the suitability of cold
plasma technology for sterilization of black pepper corns by means of essential oil content
and composition.Proceedings ofthe 5" Biennial Research Symposiurmdustrial
Technology Institute, Sri Larkp.9.

Gunathilake T.A., De Silva A.B.G.C.J., Amunugoda.N.R.J., Weerathung#l.D. and
JayasinghgM.J.K. (2021). Effect of vacuum cold plasma and atmospheric pressure gliding
arc discharge cold plasma as sterilization techniques on piperine and volatileteilt of
black pepper seedBiper nigrum L) Proceedings ahe 5" Biennial ResearcBymposium
Industrial Technology Institute, Sri Lanka47.

De Silva A.B.G.C.J., Amarasen&.C.,AmunugodaP.N.R.J, Gunawardena$.H.P. and

De Alwis, A.A.P. (2021). Effect of lowpressure cold plasntaeatment microbiological
andphysicochemical properties of black peppercorieceedings of thEITI 2021
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16. De Silva,G., Amarasena$S., AmunugodaN., Gunawarden&. andDe Alwis, A. (2023).
Positive and negative impacts lofv-pressure cold plasma treatment in decontamination
of black pepperRiper nigrun) and recthili (Capsicum annuujrpowdersProceedings of
the 3% International Conference on AdvancesilasmaScience and Technology (ICAPST
23), Department of Physics, Sri Shakthi Institute of Engineering Technology, Coimbatore,
India associated with IEEp.14.

Postgraduate Degrees
1. Ms.A.B.G.C.J. De Silvaegistered for a postgraduate degrethe University of
Moratuwa(PhD Ongoing).

Awards

1. Best Project with National Significan@921f or t he project titl ed
of Spices usingNonthermalTechnol ogi es ( UV andBigwd d Pl
Research Symposium, Industrial Technology Institute®.N.R.J. AmunugodaR.
Pitipanarachchi, A.B.G.C.J. De Silva and W.A.B/&erasingha

NCBI GenBank submissions

1 Sequences dfightisolated bacterial strains affifteen isolated fungi strains from black
pepperand redchili powder are deposited inthe National Center for Biotechnology
Information (NCBI) GenBank, USA
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Market basket survey to analyze pesticide residue levels in vegetables,
fruits, and leafy egetables in Sri Lanka

Grant No: TG 18166
Project Team: *Mr. M.N.A. Mubarak

Dr. (Ms.)G.V.V. Liyanaarachchi,
Ms. D.A.T.W.K Dissanayake
Ms. R.A.D.S.M.R. Weerasekara

Project Period:  2018- 2019
Funded by: Sri Lanka Treasury

*Principal Investigator

Background

The averagemonthly consumption offruits and vegetables by an individuia Sri Lanka
approximates to 112.3 g. Hendbke investigationinto whether the level of contamination in

the final productis within the regulatory limits becomes crucial from the perspective of the
local consumer to understand the level of exposure to tiezsedous compounds. The fauit

and vegetables produced anddsii Sri Lankaare regulatedthroughthe maximum residue

levels (MRLs) imposed by the Office of the Registrar of Pesticides (ROP). This study
investigated the pesticide residue levels in vegetables, fruits, and leafy vegetables in Sri Lankan
food basket bynulti-residue analysis using gas chromatograpiags spectrometry (GRIS)

and liquid chromatographgandem mass spectrometry (MS/MS) method.

Project AchievementgOutcomes
Technologies/Processes/Methods Developed

T

Method was validated for the analysiswenty-eight pesticide residues in five categories

of fruits and vegetables usirgmodified QUEChERS approach. The developed method
was validated as per the international guidelines and 1ISO 17025 accreditation status was
obtained for the method from ti$&i Lanka Accreditation Board (SLAB).

A total number of 256 frugand vegetables sampled from different markets and the fields
were included in the analysis. The analyzed commodities included tomatoes, cabbage,
carrots capsicum, leeks, long beans, okvag beans, bitter gourd, thibbatu, snake gourd,
beans, brinjals, green chillies, cucumber, ash plantain, spinach, gotukola, kathurumurunga,
mukunuwenna, sarana, kankun, agunakola, salad leaves, thampala, papaya, guava,
mandarinand apples.

Study revealed that 33.6% of the samples investigated were contaminated with at least a
single pesticide residue above the detection levels, with 1df1fe total exceeding the

MRLs stipulated by the CODEX while 21.986the total exceeding the MRLs dtipted

by the European Union (EU) for fruits, vegetables and leafy vegetables respectively.

The analyzed samples were foundbecontaminated witifebuconazole, Azoxystrobin,
Profenofos, Captan, Hexaconazole, Diazinon, Thiamethoxam, Imidacloprid, Norjalu
Fipronil, Dimethoate, Phenthoate, ThiramdCarbofuran

The highest percentage of contamination above detection levels of 20.7% was observed in
leafy vegetables while the percentage contamination in fruits and vegetables was 12.9%
respectively.

Moreover, out of the totdtuit and vegetable samples, 4.3% exceeded the MRLs declared
by the CODEX while 5.9% exceeded the MRLs declarethbfU respectively.
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1 The market basket survey gives Sri Lankan consumers a general awareness regarding the

pesticidaresidue contamination in fruits and vegetables available in the Sri Lankan market.

The farmers and/or regulatory authorities Wilcomeaware of the residue levels in food.

The studyis useful to force regulatory authorities to initiate a reliable national pesticide

monitoring program and effectively implement the regulations on pesticide residues.

1 The study enabled the scope expansion of130R5 accreditation for test parameters of
fruits and vegetables.

= =4

Scientific Communications

1. Jeevanantham, J.J., Liyanaehchi, G.V.V., Kumarapeli, G. ahMdubarak,M.N.A. (2018).
Validation of amulti-residueQUEChERSmMethod for analysis of 29 pesticide residues in
fruits and vegetables using H@S/MS techniqueProceedings of the7" AnnualSessions,
Institute of ChemistryCeylon p.41.

LC-MS/MS facility at ITI for Pesticide Residue Analysis
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Development andscaling up of technologies ofvalue-added products
from selected nderutilized fruits and investigation oftheir functional
Properties

Grant No: TG 19169

Project Team: *Dr H.M.T. Herath
Dr. P. Ranasinghe
Ms. A.M.C.U. Binduhewa
Ms R.C.Pitipanarachchi
Eng.A.B.G.C.J. DeSilva
Ms. M.D.W. Samaranayake
Ms. S.Liyanage

Project Period:  2019- 2021

Funded by: Sri Lanka Treasury

*Principal Investigatot

Background

The importance of étary factors on human health has long been recognized and recent clinical
and epidemiological studies have proven that nattention should be given thhemical and
physiological mechanisms of the effect of bioactive foods on human hehittochemicals

play a cruciakrole in health promotion and disease prevention by physiological mechanisms.
Free radical scavenging and metal chelation activities are the major functions of the
antioxidative effect of phenolic and functional food factors. Diseases sucanaer, stroke,
diabetes and degenerative processes associatedagiitly are propagated by significant
damageto cell structurebreakdownof membrane protein and DNA mutation. Antioxidants
provideavital role as a defense mechanism of living cafjainst oxidative damag€here are
locally available seasonal underutilized native fruits in Sri Lanka withigh impact on
improvingthe health status of people. These fruits are rich in functionactie ingredients

of phytochemicals; polyphenolslafonids, tannins carotenoids, dietarfibers etc. Those
phytochemicalghat are naturally present in the plant constituents exkdisi#asepreventive
propertiesBased on previous studies, native underutilized fruits with high bioactive properties
such as Veralu(Elaeocarpusserratus) Ambarella Spondius dicis Fros), Katu Anoda
(SoursopAnnoda muricatp Beli (Bael,Aegle marmelgs Nas Narang(Citrus madurensi$

were selected for the studyhe preparatiomof healthy food products with highioactive
components including juices/drinks from those selected underutilized &m@tgrgetedSince

the conventional pasteurization process destroys most of the nutrients and functional
ingredients of the nativerdits, the advantage dhe proposed technology of pasteurization
(High-Temperaturé&hort TimeHTST) followed by hot filling in the preparation of juice/drink

will minimize thedestructionof bic-active components and nutrients and retain the quality of
the product.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 Ambarella fruit powder and Ambarella incorporated instant soup mix
1 Soursop fruit powder and Soursop drinking yoghurt

9 Isotonic Nas Narang sports drink

1 Veralufruit powder, Veralu smoothies and Veralu Pudding
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Publicationsin Refereed Journals

1. Navoda N.P.G.D., SamaranayakeM.D.W., Liyanage S.L., Herath H.M.T. and
Jayasinghe J.M.J.K. (202). Determination offunctional properties of Sri Lankan
Ambarella(Spondias dulci§orst. synSpondias cythereGonn.)fruit and development of
vacuumdried Ambarella fruit powder and incorporated soup .isian Food Science
Journal 20(11), 113-122.

2. RanaweeraN.l., PitipanarachchiR.C., HerathH.M.T. and ChandramalD.V.P. (2022).
Development of vacuurdried powder and drinking yoghurt from Soursop frdihiiona
muricatal.) and evaluation of their physiazhemical and functional propertie®urnal
of theNational Science Foundatiasf Sri Lanka 50(2), 489-502.

3. Idangodaggl.P.A., De SivaA.B.C.G.J., HerathH.M.T. and Jayasinghe J.M.J.R023).
Development andphysicechemical evaluatioro f an Al sot onditas Nas
madurensisSports Drink. Journal of Advances in Food Science & Technal&§2), 75
85.

Scientific Communications

1. Navodg N.P.G.D., Samaranayakdé/l.D.W., Liyanage S.L., Pitipanaarachchi, R.C.,
Herath H.M.T. and Jayasinghd.M.J.K.(2020). Determination of functional properties of
Sri Lankan Ambarella SpondiasdulciBorst. syn. &pondiascythereégonn.) fruit and
development of valuadded productsProceedings ahe 76" Annual Sessi®)Sri Lanka
Assaiation for theAdvancemenbf Sciencep.11.

2. Ranaweera\.l., PitipanaarachchR.C., HerathH.M.T. and ChandramalD.V.P.(2020).
Evaluation of physicochemical and functional propertieSmfrsop Annona muricata
incorporated drinking yoghurt arbursop fruit powderProceedings ofhe 76" Annual
SessionSri LankaAssociation for the Advancement of Sciengéd5.

3. ldangodagel.P.A., De SivaA.B.C.G.J., HerattH.M.T. and Jayasinghd.M.J.K. (2021).
Determination of physical, chemical and functional properties of Nas NarangJfitnits(
madurensis j ui ce and devel opment of PRiogeedingss ot o
of the 5" Biennial Research Symposiuimdustrial Technolog Institute, Sri Lankap.2.

4. Asanka W.G.K.L., PitipanaarachchiR.C., Herath H.M.T. and Jayasinghel.M.J.K.
(2021). Development of VerallElaeocarpus Serratudyuit incorporatedpudding and
investigation of physicehemical and functiongropertiesProceedings ahe5™ Biennial
Research Symposiyindustrial Technology Instite, Sri Lankap.3.

Awards

1. Bronze Medal in the Open categdB®021)underthetechnical field of Food Technology
for the Development of Isotonic Nas Narang Sport Drink at the awards ceremony organized
by the Sri Lanka Inventors CommissionH.M.T. Herath, AB.G.C.J. Silva, I.P.A.
Idangodage and.R. Pitipanaachch

Popularization Activities:
1 Newspapeerticle publishedoi Nas Nar ang \Sdyopapge(la10.2088.0 i n
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Enhancing the nutritional status of people by introducing healtbgpd
products from jack, pumpkin,amana andking coconutwhile reducing
postharvest losses of these commodities

Grant No: FP 128

Project Team:  * Prof. (Ms.) IG.N. Hewajulige
Dr. P.N.R.JAmunugoda
Dr. (Ms.) H.M.T.Herath
Dr. (Ms.) D.M.W.D. Divisekera
Dr. (Ms.) D.U.Rajawardana
Mr. SS.K. Madage
Mr. K.V.T. Gunawartiana
Ms. A.M.C.U.Binduhewa
Eng.A.B.G.C.J.Silva
Mr. M.M.N.P. Gunasekara
Ms. R.C.Pitipanaarchchi
Dr. (Ms). SA.S. Jayawardena
Ms. M.D.W. Samaranayake
Ms. D.V.A. Nilukshi
Ms. M.G.D.S.Perera
Mr. W.U.D. Medis
Ms. S.Rajapaksha
Ms. A.W.D. Priyangani
Ms. T.M.D.A. Jayawardena
Ms. S.Liyanage
Ms. M.D. Jayasinghe

Project Period:  2019- 2020

Funded by: Ministry of Science, Technology and Reseai$t Lanka

*Principal Investigator

Background

Postharvest losses are becoming highly critical to Sri Lankan agricalbg¢hreatento
sustainable food anehvironmental security of the country. The climate shocks faced by the
country make the situation more crucidésidesnoncommunicable diseas@$éCDs), mainly
cardiovascular diseases, chronic respiratory diseases, diabetes and cancer are identified as toy
killers in Sri Lanka, claiming unhealthy diet as one of the foehavioralrisk factors.
Thereforethe development of healthy food product&ah plans utilizing selectearicultural
commoditiesvhich are proven tehowhigh postharvest losses duritingrecent past would be
immensely helful to sustain the food and nutritional security of the country while providing
functional food ingredient® conquer the common NCDs. Three major agricultural crops jack,
banana and pumpkin which are highly nutritious but are reported to have high postharvest losses
in therecent pastwereidentified herefor value addition. Jack is available as a hayasden

crop, especially in ruralcommunitiesand due toa lack of knowledge on postharvest
management and processing it is considarednderutilized fruit cropHigh economic gain
throughout the yedras attracte®ri Lankan farmers tbanana cultivationespeciallyo a mb u | 6
variety on acommercial scale. Banarna a highly perishable crop owing to high moisture
content and the climacteric nature of the crop. Therefore, poor postharvest handling, improper
transportation and lack of value addition in thealoccontextouldleadto high postharvest loss

of this commodity during the glut period. However, there is a potential to develop new food
products suitable for infants arige elderly population by considering the high fiber content
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and nutritional valuef this commaodity. Pumpkin is the other crityat has gained attention
recently Due to the unexpectedarvestthere isa potentialto have excess production time
future. It is important toscaleup the healthy and highly nutritiousalueaddedproducts
developed ina laboratory scaleutilizing pumpkin andintroduce them to local and export
markets. High daily wheat flour consumption which is detrimental to human health can be
reduced and replaced by @doping propervalueadded meals/products from the above
commodities Other than that new produdevelopmerg using king coconutqocos nucifera
var. aurantiaca)which has high export potential and niibral valuewerealso considered.
Therefore, technological and quality product developnraranéeingcontinual market and
supply chain management together vinitreaseédwareness on the importance of healthy food
consumption or meailansutilizing jack, bananaand pumpkinweretargeted in this project.
The innovativevalueaddedoroducts developed will contributefidfilling the nutritional gaps

of the local community whileincreasingforeign exchangeearnings through strategic
marketng.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 Minimally processedproduct technologieswere successfully developed by conducting
both laboratoryscaleand pilot-scaletrials. Cold chain managemeptocedues for the
above minimally processed products were developed. Nutritional andqothléy related
analysis were performed and technology transfer aetsvitiere done to SMEs.

Minimally Processed Mature Jack

Minimally Processed Ripe Ja¢Waraka)

Minimally Processed Polggnmaturelack)

Minimally Processed Polasallum

Minimally Processed Jadeed

Minimally Processe@ananablossom(Keselmuwa)

Minimally Processedsh plantain(Alu Kese) fruit

Minimally Processedsh plantainpeel

Minimally Processed Pumpkin

Minimally processedKing coconut (shaved nuts)

1 Frozenfruit and vegetable technologfor the abovementioned (minimally processed)
productsalsobeendeveloped.

1 Maturity index development, quality analysis of water and meat at different stages of
maturity of King coconutand minimal processing (shaved nuts) and water bottling
technology with flesh were developed.

1 PumpkinfackBananaKing coconutbased valueadded processed food product
technologydevelopment

1 Jacki technologyoptimization and scaled-up
9 Polos inbringPolosmallumin brine (Bottled or Canned)

9 Jackfruit pieces (Bottleabr Canned)

1 Polospickle (Bottled)

1 Waraka(ripe Jack)in sugar/bringBottled or Canned)
9 Jackseedn brine (Bottledor Canned)

1 Kirikos (Mature Jack} (Bottledor Canned)

1 Poloscurry (Bottledor Canned)

=4 =4 =8 -8 -8 -8 -8 _8_9_1
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1 Polosmallum (Bottledor Canned)

9 Kalupolmaluwa(Jack seeds with spices and scraped coconut pgBiettled or
Canned)

9 Dehydratedipe Jack

9 Waraka(ripe Jack)eather

9 Warakamilk drink (spraydried powdered)

1 OsmoticallydehydratedVaraka

1 Waraka RT8Nine

9 Combination of Pumpkin floufJack flour and Banana flour with legumes
Complementarynix

1 Jackpapadam

1 Jackbasedurgerpattysausages

1 Praduct development of vegetarian sausage and burger patty using a combination of
Jack, immaturelack andMushroom was also done.

Jackseedsnacks FriedJackseed, Mixture$ Pumpkinseedslackseeds

Bananai newinnovations

Babyfood from Banangpuree+ greenleaves

Banana chipfried product

Elderly food from Banana

Banandlour-basedbabyfood/elderlyfood

Spraydrieddrink flour

Banananilk

BananaBlossom

1 Bannana BlossorBottled/ cannedn brine

1 Banana Blossom Seesambol bottled

1 Dehydratedlour mixtures

Pumpkin 7 new innovations: A range ofpumpkinbasedfood products were developed

with scaledup studies

Pumpkinleather

Pumpkincandy(osmoticallydehydrated)

DehydratedPumpkinandpowder

Pumpkinsoup mixtures

JackBananaPumpkin powdermix

Seedsnack

Pumpkinflour/seedflour

Pumpkinpureépaste

Pumpkinbutter

Pumpkinreadyto servedrink
9 Alternativeflour-basedBananaPumpkin'Jack

flour) sandwichsnack withmushroonfilling

=A =4 =8 -8 -8 =9

= =42 -48_-0_9_95_42_°5_2_--2-

King coconut
1 Bottled King coconutwaterwith meatparticles (King coconut flesh
1 King coconut export protocol
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Technologies Commercialized

1 CannedKirikos curryfor th e exportmarket

1 Osmoticallydehydratedlack

1 Minimally processedackfruit

1 Minimally processingf freshcut ripe Jack fruit (Waraka)

1 Frozen vegetablesand fruits including Jack (immature,matureand ripe, Banana
Bananaflower, Pumpkin etc.)

1 Jack andMushroombasedvegetarianBurger patty technologytransfer

9 Bananaexport protocol

1 Fruits andVegetableglehydration technologiransferincluding Jack andlack flour.

1 King coconut exporprotocol$King coconut bottling technology

9 Technology ofPumpkin flour.

1 YoungJackfruit canning technology

Publications in Refereed Journals

1.

2.

JayasingheM.D. andHewajulige,l.G.N. (2021).King coconut- The golden nut of Sri
Lanka,Sri Lanka Journal of Food and Agricultyrg1), 9127 Review Article
JayasingheM.D., GunasekaraM.M.N.P., Perera,M.G.D.S., KarunarathnaK.D.S.M.
Chandrasirj G.U.andHewajulige,l.G.N. (2023). Study on compositional changes of king
coconut Cocos nuciferavar. aurantiacg water and kernel during maturation and
evaluation of optimum quality characteristics targeting commercial applicafiomsal

of the Natonal ScienceFoundationof Sri Lanka 51(2), 273-285.

Scientific Communications

1.

Jayasinghe,M.D., Gunasekara M.M.N.P., Perera, M.G.D.S, Chandrasiri, G.U.
Karunarathnak.D.S.M. andHewajulige,l.G.N. (2021). Compositionalchangesof king
coconut (Cocos nucifera var. aurantiacg water and kernel during maturation
Proceedings of thé1® AnnualSessions Institute of Biology, Sri Lanka p.72.
Ruparathnak . A.M., AmunugodaP.N.R.J.andJayasinghgl.M.J.K.(2021).Comparative
studyof the nutritional propertiesof flours from bananajackfruit, pumpkinandwheat
Proceedings of thelnternational Research Conference (VUIRC-2021), Vavuniya
University. p.30-33.

Ruparathna, K.A.M., Amunugoda P.N.R.J. and Jayasinghe, J.M.J.K. (2021).
Developmentof an alternative flour-based sandwich snack with  mushroomfilling .
Proceedings of thinternational Conferenceon Appliedand Pure SciencesFaculty of
Science,University of Kelaniya, Sri Lanka p.203.

Popularization Activities

1

=a =

= =4

Showcased the products at ShipenaExposition2019: exhibitionsheldin BMICH and
Pollonnaruwa

ITI OpenDay in 2019 FTS participatedto showcasehe newly developecroducts
Awareness and feasibility workshop on fruits and vegetable processing for
Bogawanthalaw&PlantationCommunityworkers

INNO-TECH Exhibitionat NSBM, Pitipana,Homagamg12.032020).

I n v e sfdrums dmductedafter the COVID-19 pandemicsituationto popularizelTI
productson 27" May 2021at Gangarama Temple

I n v e sfdrums dmductedafter the COVID-19 pandemicsituationto popularizelTI

B'-CI'B RESEARCH HIGHLIGHTS - INDUSTRIAL TECHNOLOGY INSTITUTE, SRILANKA | 102

CISIR



FoodTechnology

productson ' July 2021at Gangaramdemple

Awarenesgprogrammeon service done by the Food TechnologySectionto uplift the
SMEsat Pollonnaruwa froni0th to 11thiSeptembeR019

Awarenesspresentationon i B u s i appoiusities for SMEs with the Industrial
Technologyl n s t itttha ®rganizationsor ProfessionalAssociation(OPA) on 23¢
SeptembeR02Q

Webinar on minimally processedor freshcut fruits and vegetableproductsindustry:
overview and challenges organizedby the Institute of Food Scienceand Technology
Sri Lanka on 18" July 2020.

InternationaMebinaron the challengeof reducingfood loss and wastetoimprovefood
securityin theglobalsouth. Organizedby COMSATS.30" November202Q
InternationaWebinar on th e Export of fruits and vegetablesin reefercontainerso
Middle Easterrcountries Fundedby the EuropeanUnion. 15" Decembef020.
InternationaWebinaron Boundlespportunitiesn agricultureduring postCOVID-191
Organizedby JASTECA Institute of Managemenbn 24" May 202Q

Webinaron Impact of COVID-19 on Agriculturel For farmers/cultivatorsin the Jaffna
peninsuld on 31*May 202Q

Webinar on great opportunities in agriculture- Discussionon benefits neededby
stakeholder# agriculture.Organizedby The Chamberof Commerceon 16" May 202Q
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ERBAL TECHNOLOG

The Industrial Technology Institute plays a key role in
supporting Sri Lanka’s growing natural products sector
through advanced herbal technology research and
innovation. Our multidisciplinary expertise drives the
development of high-quality herbal drugs, cosmetics, and
wellness products, combining traditional knowledge with
modern science.

Through demand-driven research, technology transfers,
consultancy services, and industry-focused training, ITI
helps to strengthen local and export markets.
State-of-the-art facilities enable comprehensive testing for
safety, quality, and compliance, ensuring herbal products
meet national and international standards.
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Research andevelopment forscientific validation of health benefits of

Ceylon Cinnamon
Grant Ncs: TG 11-47,TG 1148, TG 11-60, TG 15107
Project Team: *Prof. G.A.S. Premakumara
Mr. K.R. Dayananda
Dr. H.D. Weeratunge
Dr. (Ms.) W.P.K.M Abeysekera
Dr. S. K. Ganegamage
Dr. P. Ranasinghe
Project Period:  2011- 2015
Funded by: Sri Lanka Treasury

Branding Ceylon Cinnamon

Grant No: TG-11-47A

Project Team *Dr. (Ms.) S Senaratne
Mr. V. Weerasekera

Project Period: 20112013

Funded by: Sri Lanka Treasury

Development of skin whitening & ar#iging cream & moisturizer from

CeylonGnnamon

Grant No: TG 140-01

Project Team *Dr. (Ms.) W.P.K.M. Abeysekara
Prof. G.A.S. Premakumara
Ms. P.I.P.K. Fernando

Project Period:  2014- 2015

Funded by: Sri Lanka Treasury

*Principal Investigatos

Background

Cinnamon is one of the first traded, most popularws®dul spicesvorldwide. Among several
species of cinnamon, Ceylo@innamon Cinnamomum zeylanicurBlume) is the true
Cinnamon and has gainedhighreputation and demand in international trade since ancient
times. ITI has been engagedh R&D and value addition tcCinnamon since 1955, the
establishmenof the institute Researclon the establishment of genetic barcoding information
in the name o€innamomum zeylanicuwas dondrom 2011 to 2015Since there is a synonym
asCinnamomum vrem, it was beneficial to Sri Lanka to establish the scientific authenttity
Cinnamomum zeylanicuas the name impligSi n n a mrogoedrderitance to Ceylon. This
was the initial study conducted towards obtaining Geographical Indication (Gl) fornCeylo
Cinnamon, by upholding scientific and genetic authenticity over other competitors under the
name fAzeyl ani cumo.

Besides being a spice in nature, Ceytdinnamonhasbeen useds amedicine in the Sri
Lankan traditional system of medicine. Some of the traditional medicinal claims of Ceylon
Cinnamon have been scientifically validatedsieveralresearch studiegarticularly atthe
international level. However, reported health bdasefire doubtful since the experimental
Cinnamon samples are not properly authenticated. Further, some reported findavgdl alée

even without mentioning theinnamomungpecies used. On the other hand, within the country
there are nan-depthstudieson the health benefits of authenticated CeylGmnamon even
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though it is the most economical minagricultural cropin Sri Lanka. Moreover, reported
health benefits are mostly for the bark of Ceyt@innamon and scientific validation dhe
health benefits ofhe leaf of CeylonCinnamon remains obscure even thotighleaf is also
reported to possessnumber of health benefits in Sri Lankan traditional medicine and in
folklore. In this connection, thistudywasundertaken fom comprehensive and comparative
investigation and scientific validation tfie medicinal properties of both bark and leaf of
CeylonCinnamon using a range of biological activitieeytonCinnamonrelatedresearch and
development activities were conducted at ITI to

o0 Enhancehelnternational Image for Ceylo@innamon

o Establishment afhelatest GClingerprintfor CeylonCinnamon bark oil

o Establishment ofhelatest LCMS fingerprintsfor water, ethanol and acetone extracts

of CeylonCinnamon bark
0 Establishment ofthe datdbase for CeylonCinnamon bark oils to establish
geographical indication of Ceyld@innamon.

Cinnamon bark as well as oth@mnnamon products have wide applicatiansperfumery,
pharmaceutical and essence industries other tthafood industry. However, it is not well
investigated worldwide irthe cosmetic industry as skin whitening and aging creams,
moisturizers and lotions etc. Evaluation tife bioactivities of Ceylon Cinnamon was
commenced at ITI in 2012 under TG-&Q. Ceylon Cinnamon bark and leaf extracts were
evaluated for antiyrosinase, antélastase, antiollagenase, antiyalurondase and sun
protection abilityunderTG-14-0-01. Based on theesearch findingLCinnamonbased:osmetic
products were developed.

Project Achievements/Outcomes

Technologies/Processes/Method3eveloped

9 Barcoding of six species @innamon native to Sri Lanka

1 Publishing all the barcoded specieghr National Center for Biotechnology Information

(NCBI), USA webpage

Cinnamomum spnatK gene GenBank Accession number: JN988465
Cinnamomum dubiumatK gene GenBank Accession number: JQ843683
Cinnamomum rivulum matK gene GenBank Accession number: JQ843684
Cinnamomum sinharajaenseatK gene GenBank Accession number: JQ843685
Cinnamomum citriodorumatK gene GenBank Accession number: JQ843686
Cinnamomum cappareoronde matKk gene - GenBank Accession number:
JQ843688
Cinnamomum spbcL gene GenBank Accession number: JN988468
Cinnamomum dubiumbcL gene- GenBank Accession number: JQ843678
Cinnamomum rivulorumbcL gene- GenBank Accession number: JQ843679;
Cinnamomum sinharajaenskecL gene- GenBank Accession number: JQ843680
Cinnamomum citriodorumbcL gene- GenBank Accession number: JQ843681
Cinnamomum cappareoronderbcL gene- GenBank Accession number: JQ843682

1 Contribuion to enhancingthe international imageof Ceylon Cinnamon bark oil by

providing the technology faxporting better qualit€innamon bark oil to thimternational

market

Contribution to increas€innamon exports includinGinnamon quills and bark oil

Publications on Ceylo€innamon bark oil analysis results witlgeographical indication

which unique to Sri Lanka

=a =
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GC-MS database of Ceyla@innamon bk oils extracted from different districts as well
as different forms o€innamon

Authentic CeylorCinnamon bark oil bank as a reference material

Capacity building in GC and GlIS analysis

Scientific validation of traditional claims on medicinal profertofthe bark of Ceylon
Cinnamon

Scientific validation of traditional claims on medicinal propertieghafleaf of Ceylon
Cinnamon

Bioactivity researchesults showed potent amtiastase, antiollagenase and moderate
antityrosinase and anliyaluronidase activities and sun protection abitify Ceylon
Cinnamon Those were the first reports on whitening and skin-agitig properties of
CeylonCinnamon worldwide.

Moreover, these novel findings indicated the potembiabeveloping skin whitening and
antiaging product$érom thebark and leaf of Ceylo@innamon.

Products Developed oiCommercialized

T
1
1
1
1
1
1
1

Technology was established to distill different grades of Ceglonamon bark oil as per
the international requirement by varying the compositioBinhamon raw material.
Cinnamonbasedcosmetis (body washshampoo etc.)

Skin whitening and anthgingcream

Skin whitening and anthging moisturizer

Cinnamon nutraceutical capsule with clinit@l data.

Cinnamon tea

Cinnamon drinkcarbonated

Cinnamon nano silvancorporatedody wash

CinnamonBasedProducts
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Publicationsin Refereed Journals

1. Abeysekera, W.P.K.M., Premakumara, G.Aa8d Ratnasooriya, W.D. (2013)n vitro
antioxidant properties of bark and leaf extracts of Ceylon Cinnar@omgmomum
zeylanicunBlume). Tropical Agricultural Researci24 (2), 128138.

2. RanasingheR., Pigera,S., PremakumaraG.A.S., Galappaththy, P., Constantine, G.R. and
Katulanda, P(2013). Medicapropertiesof 'true cinnamon'Ginnamomum zeylanicynma
systematic reviewBMC Complementary and Alternative Medicit8, 275.

3. Arachchige, S.P.G., Abeysekera, W.P.KaidRatnasooriya, W.D. (2017). Ardimylase,
anticholinesterases, argilycation and glycation reversing potential of bark sewf of
Ceylon Cinnamon Cinnamomum zeylanicunBlume) in vitro. Evidence Based
Complematary and Alternative Medicindrticle ID 5076029

4. Abeysekera, W.P.K.M., Arachchige, S.PaadRatnasooriya, W.D. (2017). Bark extracts
of Ceylon cinnamoninnamomum zeylanicuiBlume) possess antilipidemic activities
and bind bile acidén vitro. Evidence Based Complementary and Alternative Medicine,
Article ID 7347219

5. RanasingheR., JayawardendR., Pigera,S., WathurapathayV.S., WeeratungeH.D. et al.
(2017). Evaluation of pharmacodynamic properties and saf€yaamomum zeylanicum
(Ceylon cinnamon) in healthy adults: a phase | clinical tBMC Complementary and
Alternative Medicingl7(1), 550.

6. RanasingheR., GalappaththyP., Constantine(z.R., JayawardendR., WeeratungeH.D.,
PremakumardaS. andKatulandaP. (2017).Cinnamomum zeylanicu(@eylon cinnamon)
as a potential pharmaceutical agent for tg2pdiabetes mellitus: study protocol for a
randomizectontrolled trial.Trials, 18 (1), 446.

7. Ranasinghe, P., Jayawardena, R., Premakumara, G.A.S., Katulg@dasfntine, G.R.
and Galappaththy, P(2017). Evaluation of pharmacodynamic properties and safety of
Cinnamomum zeylanicug@eylon Cinnamon) in healthy adults: Study protocol for a phase
I clinical trial. MOJ Bioequivalence & Bioavailability 3(2), 2832.

8. Abeysekera, W.P.K.M., Arachchige, S.P.G., Abeysekera, W.K.S.M., Ratnasooriya, W.D.
and Medawatta H.M.U.l. (2019). Antioxidant and Glycemic Regulatory Properties
Potential of different maturity stages of leaf of Ceylon cinnama@infamomum
zeylanicumBlume) in vitro. EvidenceBased Complementary and Alternative Medicine
Article ID 2693795

9. Abeysekea, W.P.K.M., PremakumaraG.A.S., RatnasooriyaW.D. and Abeysekera,
W.K.S.M. (2022) Anti-inflammatory, cytotoxicity and antilipidemic properties: novel
bioactivities of true cinnamon Cnnamomum zeylanicumBlume) leaf. BMC
Complemerary Medcine andTherapies,22, 259.

Scientific Communications

1. AbeysekeraW.P.K.M., Premakumara, G.A.S. afhtnasooriya, W.D. (2012)n vitro
antioxidant properties of bark and leaf extracts of Ceylon Cinnar@omg&momum
zeylanicumBlume). Proceedings of the 34Annual CongressPostgraduate Institute of
Agriculture, University of Peradeniy&yi Lanka. pl3.

2. AbeysekeraW.P.K.M., Premakumara, G.A.S. afhtnasooriya, W.D. (2012)n vitro
antioxidant properties of bark and leaf extracts of Ceylon Cinnar@im#momum
zeylanicumBlume). Proceedings of the3™ International Conferencg South Asian
Association of Physiologts (SAAR3), Sri Lanka.p.69.
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Abeysekera,W.P.K.M., Premakumara, G.A.S. arRhtnasooriya, W.D. (2013). Anti
elastase activity of Ceylon cinnamd@iinamomum zeylanicuBlume): A novel skin anti
aging propertyProceedings of the $9Annual SessionsSri Lanka Association for the
Advancement of Scienc8yi Lanka.p.92.

Abeysekera, W.P.K.M., Premakumara, G.A.S. an&atnasooriya, W.D. (2013).
Glutathione S Transferase enzyme inhibitory activity of Ceylon cinnanm@imigamomum
zeylanicumBlume). Proceedings of the Annual Research Sympagsiuniversity of
Colombo,Sri Lanka.p.185.

AbeysekeraW.P.K.M., Premakumara, G.A.S. afthtnasooriya, W.D. (2013)n vitro
antidiabetic properties of bark and leaf of Ceylon cinnan@mr{amomum zeylanicum
Blume),Proceedings of the Biennial Research Sympadndstrial Technology Institute,
Sri Lanka.p.92.

AbeysekeraW.P.K.M., Ranasinghe, P. aftemakumarsa’.A.S.(2013). Antigenotoxic
potential of Ceylon cinnamonC{nnamomum zeylanicuf@lume), Proceedings of the
Annual Session¥,oung Scientists Forungri Lanka p 2.

Weeratinge, H.D., Premakumara, G.A&d Dayananda, K.R(2013. Investigation of
coumarin levels in different grades of Ceylon cinnanRmoceedings of thd2™ Annual
Sessiondnstitute of ChemistrgCeylon Chemistry inSri Lanka 30(2), p.22.

Weeratunge, H.D. an®Premakumara, G.A.S2013. Comparativetudy of coumarin levels
in Ceylon cinnamon(Cinnamomum zeylanicjmand Cassia Ginnmomum cassja
Proceedings of th#&Vorld Congress on Pharmaceutical Science & Chemical Technology
p. 35.

Weeratunga, H.D., Ganegage, S.K. andPremakumaraG.A.S. R014. Comparative
Study of Ceylom CinnamorC{nnamomum zeylanicyrbark oils extracted from different
foams of Ceylon cinnamon batRroceedings of thAnnual Sessiongnstitute of Biology,
Sri Lankap.31.

Abeysekera, W.P.K.M., Premakumaf@.,A.S. andRathasooriya, W.D. (2014)n vitro
lipase, cholesterol esterase and cholesterol micellization inhibitory activities of Ceylon
cinnamon Cinnamomum zeylanicurBlume). Proceedings of the7™ International
Research Conferenc&eneral Sir John Kotelawala Defence University, Sri LapkaB.
Abeysekera, W.P.K.M., Premakumara, G.A.S. an®atnasooriya, W.D. (2014).
Methylglyoxal mediated protein glycation inhibitory activity of Ceylon cinnamon
(Cinnamomum zeylanicuBlume). Proceedings of the Y0Annual SessionsSri Lanka
Association for the Advancement of Sciensd,Lanka.p.31.

AbeysekeraW.P.K.M., Premakumara, G.A.S. aR&tnasooriya, W.D. (2014)In vitro
lipase, cholesterol esterase and cholesterol micellization inhibitory activities of leaf and
bark of Cinnamomum zeylanicuBlume (Ceylon cinnamonproceedings of the Annual
Sessionsyoung Scientists Forungri Lanka.p.1.

AbeysekerayV.P.K.M., Premakumara, G.A.S. aR@tnasooriya, W.D. (2015). Glycemic
regulatory properties of stem bark and leaf of Ceylon cinna@mmémomum zeylanicum
Blume) in vitro. Proceedings of th&" International Research Conferend@eneral Sir
John Kotelawla Defence University, Sri Lankp.157.

Abeysekera,W.P.K.M., Premakumara, G.A.S. arRhtnasooriya, W.D. (2015). Anti
cholinesterase activity of bark and leaf of Ceylon cinnan@innamomum zeylanicum
Blume) in vitro. Proceedings of the 71Annual SessionsSri Lanka Association for the
Advancement of Science, Sri Lankea46.
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15. AbeysekeraW.P.K.M., Premakumara, G.A.S. amhtnasooriya, W.D. (2015). Nitric
oxide and superoxide radical scavenging activity of bark and leaf of Ceyloamon
(Cinnamomum zeylanicumlume) in vitro. Proceedings of the $5Annual Sessions
Institute of Biology, Sri Lankap.50.

16. Abeysekera, W.P.K.M., Premakumaf@,A.S. andRatnasooriya, W.D. (2016). Bark of
Ceylon cinnamonGinnamomum zeylanicuBlume): A potential natural product for novel
hypolipidemic functional foods and nutraceuticd®esearch SummilNational Science
Foundation, Sri Lanka.81.

17. Abeysekera, W.P.K.M., Premakumara, G.A.S. an®&atnasooriya, W.D. (2016).
Proanthocyanidins and selected phenolic and non phenolic compounds in bark and leaf of
Ceylon cinnamon Ginnamomum zeylanicuflume). Proceedings of the 72Annual
SessionsSri Lanka Association for the Advancement of Science, Sri Lgnka.

18. AbeysekeraW.P.K.M., Premakumara, G.A.S. amhtnasooriya, W.D. (2016). Growth
inhibition and cytotoxicity of leaf extracts of Ceylon cinnam@mfamomum zeylanicym
on human breast carcinoma (MCF 7) and hepatocarcinoma @gHegl@ines,Proceedings
of the Annual Research Symposjiwniversity of Colombo, Sri Lanka.257.

19. Gayanthika, M.R.U., Godakobura, P.l., Weerathunga, H.D. afAAleysekera, W.P.K.M.
(2016). Investigation of Ceylon cinnamon bark extracts for health promoting properties as
nutraceutial agentProceedings of th2" Symposiunef BSc. [Honors] Degree in Applied
Sciences, Symposiulniversity of Sri Jagwardenepura, Sri Lankap.42.

20. AbeysekeraW.P.K.M., Premakumara, G.A.S. amhtnasooriyaW.D. (2016). Ant
inflammatory activity of bark of Ceylon cinnamogifinamomum zeylaniculume).
Proceedings of th®" International Research Conferend@eneral Sir John Kotelawala
Defence UniversitySri Lanka.p.260.

21. Medawatta H.M.U.I., Abeysekera, W.P.K.M., Premakumara, G.ABejiis, M.D.P.M.
and Abeysekera, W.K.S.M. (2017Antioxidants and antioxidant activity of different
maturity stages of leaf of Ceylon cinnamd@ir(namomunzeylanicumBlume) in vitro.
Proceedings of the™BBiennial Research Symposiuimgustrial Technology Institute, Sri
Lanka.p.1516.

22. Abeysekera,W.P.K.M., Premakumara, G.A.S. arRatnasooriya, W.D. (2018). Bark
extracts ofCeylon cinnamon potentiate growth inhibition and cytotoxicitiuman breast
carcinoma (MCF), hepatocarcinoma (Hepaand endometrial carcinoma (AN3CA) cell
line. Proceedings ofthe Annual Research SymposiuRaculty of Nursing, University of
Colombo, Sri Lankap.200.

23. Abeysekera, W.P.K.M PremakumaraG.A.S. and Ratnasooriya, W.[§2019). Skin
whitening and antaging potential of Ceylon cinnamo@ifinamomum zeylanicuBiume),
Proceedings of the Annual Research Sympagskmeulty of Nursing, University of
Colombo, Sri Lanka.p.194.

24. Binuwangj A.K.D.M., Abeysekera, W.P.K.M Abeysekera, W.KS.M., Premakumara,
G.A.S. andRatnasooriya, W.D. (2019 vitro anti-diabetic potential of bark of Ceylon
cinnamon Cinnamomum zeylanicuiBlume) using yeast cells glucose uptake assay,
Proceedings of the $9nnualSessionsinstitute of Biology, Sri Lankan.59.

25. Medawatta, H.M.U.l., Ranasinghe, P., Weerathungd). HAbeysekera, W.P.K.M.,
Premakumara, G.A.S., Samaraweera, D.N. and JayasirnG.G. (2021). Antioxidant
properties of Sri Gamunu barkihnamomum zeylanicuBlume) high yielding Cinnamon
variety developed in Sri Lanka: @mvitro study.Proceedings of the™®Biennial Research
Symposiumindustrial Technology Institut&ri Lanka.p.6.
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26. Medawatta, H.M.U.l., Ranasinghe,P., Weerathunga,H.D., Abeysekera,W.P.K.M.,
Premakumara;.A.S.,Samaraweerd).N. and Jayasingh&.G.(2021). Antioxidants and
antioxidant activity of leaf of Sri Gemunu and Sri Wijey@rnhamomum zeyl&@um
Blume) high yielding cinnamon varieties in Sri Lankaoceedings of the International
Conference on Innovation and Emerging Technolodi€dET), University of Sri
Jayewarderepura Sri Lanka.p.119.

27. WeeratungeH.D., Senevirathnd,G.N.H., AbeysekeraW.P.K.M., PremakumaraG.A.S.
and W.K.S.M. Abeyseker@2021).Antioxidants and antioxidant activity of H grade bark
of Ceylon CinnamorfCinnamomum zeylanicuBlume), Proceedings of the 41Annual
Sessionsglinstitute ofBiology, Sri Lanka p.54.

28. Alagiyawanna, A.M.A.D.S., Ranasinghe,P., Abeysekera, W.P.K.M., Medawatta,
H.M.U.l., PremakumaraG.A.S., Jayasinghe G.G. and SamaraweereD.N. (2022)
Antioxidantsandantioxidant activity of stem bark and leaf®fi Gemunu andri Wijeya
cinnamon varietiesn Sri Lanka Proceedings of thdnternational Conference on
Innovation and Emerging Technologi€kCIET), Faculty of Technology, University of Sri
Jayewardenepura, Sri Lanka75.

29. NethsharaaH.A.D., WeerathungaH.D. and Abeysekera,W.P.K.M. (2022) Method
validation andguantification of coumarin content in different grades of quills of Ceylon
cinnamon(Cinnamomum zeylanicuBlume). Proceedings of thimternational Conference
on Innovation and Emerging Technologi@€IET), Faculty of Technology, University of
Sri Jayewedenepura, Silianka p.76.

Book chapters

1. Premakumara, G.A.S. amkbeysekera, W.P.K.M(2020), Chapter 12: Pharmacological
properties of Ceylon cinnamorn: Cinnamon: Botany, Agronomy, Chemistry and
Industrial ApplicationsSpringer Nature Switzerland AG Gewerbestrasse 11, 6330 Cham,
Switzerland.

2. AbeysekeraW.P.K.M., Premakumara, G.A.S. amhtnasooriya, W.D. (2018). Ceylon
cinnamon Cinnamomum zeylanicuBlume) In: Nutritional and Health Benefits of
Selected Food Crops 8fi Lanka: A Concise Compilation of Scientific Findinigstitute
of Biology, Sri Lankap.41-62.

Postgraduate Degree

1. Ms.W.P.K.M Abeysekra, obtainec PhD fromthe University of Colomban 2018.
Thesis title Assessment of some potential health benefits of Sri Lankan cinnamon,
CinnamomumzeylanicumBlume Cinnamomum verunPresl) by studying selected
bioactivities

Awards

1. Best Oral Presentation at'"2Annual Congress of Postgraduate Institute of Agriculture,
University of Peradeniyéor the paper: Abeysekera, W.P.K.M., Premakumara, G.A.S.
and Ratnasooriya, W.D. (2012 vitro antioxidant properties of bark and leaf extracts
of Ceylon CinnamonGinnamanum zeylanicurBlume).

2. Best Oral Presentation at Biennial Research Symposium of Industrial Technology Institute
for the abstract: Abeysekera, W.P.K.M., Premakumara, G.A.S. and Ratnasooriya, W.D.
(2013). In vitro antidiabetic properties of bark and leaf of Ceylon cinnamon
(Cinnamomum zeylanicuBiume).
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3. Merit Certificate for Oral Presentation at Young Scientist Forum for the extended
abstract: Abeyseker&ly.P.K.M., Premakumara, G.A.S. aRatnasooriya, W.D. (2@).

In vitro lipase, cholesterol esterase and cholesterol micellization inhibitory activities of
leaf and bark o€innamomum zeylanicum Blurf@eylon cinnamon).

4. Prize for Excellence in Agricultural Research 2019, 1st prize in the plantation sector in
cons deration of the research on fBioactiyv
Council for Agricultural Research Policy (CARPW.P.K.M. Abeysekera and G.A.S
Premakumara.

5. GRC Post Graduate Research Award 2020 presented by the Sri Lanka Association
for Advancement of Science (SLAABW.P.K.M. Abeysekara.

Popularization Activities

M Heal th benefits of 6True cinnamond Ceyl or
paper (31.01.2018).

1 Medicinal properties of Ceylon cinnamon in Silumimewspape(09.09.2018).

1 W.P.K.M. AbeysekeraCinnamomum zeylanicuBlume (Ceylon cinnamon):
A multifaceted Medicinal Spice, Institute of Biology (IOB), Bio new&)12021.

NCBI GenBank submissions
1 Twelve quencesre deposited ithe National Center for Biotechnology Information
(NCBI) GenBank, USA.
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Development ofBacillus thuringiensigBt) microbial pesticide series to
controlpests in SrLanka

Biological control of Strawberry and vegetalpests
Grant No: FP 98,TG 11-46
Project team: *Prof. (Ms.) JK.R.R. Samarasekara
Dr. D.A.S. Siriwardena
ProjectPeriod 2011-2012
Funded by: Bio Power Lanka (Pvt) LtdSri Lanka
Sri Lanka Treasury

Development of Bacillus thuringiensi{Bt) microbial pesticide with

enhanced and broad spectrum activity to control rice and vegetabl&s
Grant No: FP 99
Project team: *Prof. (Ms.) JK.R.R. Samaraseka
Prof. O.V.D.SJ. Weerasena
Project Period:  2012-2016
Funded by: National Science Foundation, Sri Lanka

Molecular andbiochemical characterization @ac/llus thuringiensis

isolates with insecticidal activity
Grant No: FP 124
Project team: *Prof. (Ms.) JK.R.R. Samaraseka
Prof.0.V.D.S.J. Weerasena
Dr. (Ms.) R.Y. Baragamaachchi
Project Period:  2017-2019
Funded by: National Science Foundation, Sri Lanka

Development ofBacillus thuringiensi@Bt) microbial pesticide to control

rice pests
Grant No: TG 16121
Project team: *Prof. (Ms.) JK.R.R. Samaraseka

Dr. A.P.Benthota

Dr. SarathchandrBerera
Project Period:  2016-2019
Funded by: Sri Lanka Treasury

*Principal Investigator

Background

The bicpesticide formulations were developed from the bactBaaillus thuringiensis
kurstaki(BtK) andBacillus thuringiensigegathesarBtj) strainsto be used against lepidopteran
peststhat harm rice and vegetable cultivations in Sri Lama&cillus thuringiensis a gram
positive sporeforming bacterium produces insecticidal crystalline proteins (cry), cytolytic
proteins (cyt) and vegetative proteins (vip) which contribute to its gatticity to lepidopteron
pests. The products contd&i¥r20% biologicalcomponents.e., Btkor Btj primary powder. This

is a viable alternative to hazardous chemical pesticides.
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Project Achievements/Outcomes
Technologies/Processes/Methods Developed

)l
1

Eighteen indigenous insecticidat strains containing insecticidal parasporal crystals were
isolated and identified.

This study introduced a novel, rapid and efficient isolation techniqugt sfrains from
environment samples followed by chromogenic identification.

Gyrase B gene sequencing characterized th&t E8ains belong to subspeci&sirstaki
graciosensiskonkukian jegathesan, morisopaizawai,poloniensiskenyaeandis thefirst
report of isolating thesBt subspeciefrom Sri Lanka.

Identified Bt kurstakiand oneBt jegathesarstrainwith higher insecticidal activity against
rice leaf folder at the laboratory and field level.

Most of the Bt strains were identified as chitinase producers through qualitative and
guantitative detection assays and stiikurstakias the highest chitisaproducer These
strainsalsoshowedungicidal activity againsE. oxysporunandA. alternate

Insecticidal bioassays showed tlBdistrains,B.kurstakiandB. jegathesarare insecticidal
againstice leaf folderand strairB. kurstakishowed the highest insecticidal activity.
Preliminary field bioassay dhvertedoil formulations ofB. kurstakiand B. jegathesan
showed the highest population reductagainstrice leaf folderafter 18 days of treatment.
None of the testeBt strainsshowednsecticidal activity against hemipteran pddtdugens
andL. oratorius

Identified indigenousBt kurstakiand oneBt jegathesanSri Lankanstrain with higher
insecticidal activity againghelepidopteran pest, Rice Leaf Folder.

TheseBt strains showed good insecticidal activity at the laboratory and field level against
Rice Leaf Folder.

This is the first report of insecticidal activity of Sri Lankatstrains for riceand vegetable
lepidopteon pests.

Technology Developed

T

The microbial biepesticide products containing bacteBiacillus thuringiensikurstaki
(BtK) andBacillus thuringiensigegathesar{Btj) for rice pests.

Publications in Refereed journals

1.

Bar agamaar dantamdekera, JRRMeer asena ,LaourK.and S. J.
JuratFuentes, J(2019). Identification of a nativBacillus thuringiensisstrain from Sri
Lanka active against DipegsistanPlutella xylostellaPeer] DOI 10.7717/peerj.7535.

Scientific Communications

1.

Baragamaar achchi R. Y.Sannrea aslgetanl®.)R.. CEvXa.l
i nsecticidal aRacivliltuys otfh SraigradPibarksaihd ak uxryd
an@naphal ocr ocRrsocrmedi mayldAsonfuSat B gDrTi2 Lanka
Association for thelSAdvancement of Scienc
B aagamaarachchi, R.Y., Weerasena, O.V.D&dSamarasekera, RR016).Scr eeni ng
of nokieti Balcyt hasi ngti eaisns i sol at ed fron
ProceedirS‘Q‘AsnnanaIthSecie,ntnisftiid uSes vifonBsi oc hei
Bi ol ogy & Biotechnol opgy25.Uni versity of Co
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3. BaragamaarachchR.Y., Vidanapathirana, A.C., Weerasena, O.V.D.&dmarasekara
R. and Nishantha, K.M.D.W_.R(2016).S r i LBakialnl us tilsot angise m
insecandgi diailti N8BeRaséeavchySummit 2afthi 6 |, i
&l nnov at88. on o

4. Baragamaarachchi, R.Y., Samarasekara, R., Sarathchandra, S.R. and Weerasena,
0.V.D.S.J. (2017). Entomocidal activity of native strainBaf€illus thuringiensis kurstaki
against rice pes€naphalocrocis medinalisProceedngs ofthe 3¢ Biennial Research
Symposiumindustrial Technology Institut&ri Lanka p.26:27.

5. Baragamaarachchi, R.Y., Samarasekara, R. and Weerasena, O.V.D.S.J. (2017). Evaluation
of chitinase activity of Sri LankaBacillus thuringiensistrains.Proceedingsf the 7%

Annual Session$sri Lanka Association for the Advancement of Sciepcgs.

6. Samar asekemBa,sr aamaar achchi, Rishantha, PWe dr a s
Bentota, A.( 2 0 1llis¢cticidal Bacillus thuringiensisSri Lankan strains and its
applications in controlling vegetable and rice peBteceedings of th& International
Conference on Agriculture, Food Security and Biotechnglagganized COMSATS,
Islamabad, Pakistap.1314.

7. Pathmanathan, NSamarasekara, RBaragamaarachchi, R.Y. and Weerasena, O.V.S.J.
(2018). Conjugative plasmid transfers between insecticidal strains oBacillus
thuringiensis Use of antibiotic resistance traits to detect transconjugBriseedings of
the 5™ International Conference on Multidisciplinary Approached.73.

8. Baragamaarachchi, R.Y., Samarasekara, J.K.R.R., Weerasena, 0O.V.D.S.J. and Jurat
Fuentes, J.L. (2019Racillus thuringiensistrain from Sri Lanka with insecticidal activity
againstPlutella xylostellaandCnaphalocrocis medinali®roceedings of the International
ConferenceSri Lanka Academy of Young Scientists (SLAYS), Sri Lanka4.

Postgraduate Degrees

1. Mr. D.A.S.Siriwardenaobtained a PhD from the University of Peradeniya in 2011.
Thesis Title Microbial Insecticides fronBacillus thuringiensisand Fungal Metabolites
from Hirsutella thompsonii.

2. Ms. Rashini Baragamaarachchi obtaireePhD from the University of Colombo in 2020.
Thesis Title: Molecular characterization Bé&cillus thuringiensissolates from Sri Lanka
with insecticidal activity again$lutella xylostellaandCnaphalocrocis medinalis

Awards

1. Best PosteAward 2016 f or t h @®acifus thurimgiensigsolates with insecticidal
and chitinase activityo at t he Nati-onal
J.K.R.R.Samarasekara
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Establishment ofquality control and standardization parameters for
Asamodagam spirit

Grant No: FP 92
Project Team: *Prof. G.A.S. Premakumara
Dr. (Ms.) L.D.A.M. Arawwawala
Dr. (Ms.)S. Chelvendran
Project Period: 20117 2013
Funded by: Departmentof Ayurveda Sri Lanka

*Principal Investigator

Background

fifAsamodagam spirit o thasis gaven tohchildrénaak a megypfarr a t
gastrointestinaproblems. The water distillate drachyspermunammi(Family: Apiaceag

Sinhala name: Asamodagam; Sanskrit nalj@moda)fruitsisus ed t o prepar e 0
s p i Mhyrmob(39.1%) was fountb bethe major component in the essential oifofammi
fruits,along withp-c y me ne (-83&r B i%N e n epinén2 3.7%)iJterpinéned-ol

(0.8%). Therefore, some of these compouridsluding thymol maybe presenin the water

distillate of T. ammifruits. However, some drumanufacturerslissolve thymol crystals in
water and mar ket the formulation as AAsamo:
other standardized practices. Although thymol has antimicrobial and antiseptic properties, it
also causes irritation tthe skin, eyesand respiratory tract and affects the central nervous
system, when recommended concentrations are exceeded. This issue has been brought to the
notice at several forums as a serious health iddomever,it has not surfaced so far because
AAsamodageaemi spgiven to children, thus the
Moreover, since these preparations are freely available agshgferthe-counter and non
prescription medication for children, it is given to children without proper medibake.
Therefore, it is a timelypeedto developquality controlandstandardization parameters for this
pediatric medication.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 Established standardization techniques for Asamodagam spirit

91 Desigred alab-scaledistillation unit to prepare natural Asamodaggpinit.

Publicationsin Refereed Journals

1. Premakumara, G.A.S., Kathirgamanathar, S., Thayalini, T., Bandara, V.S., Th@vanesa
V. and Arawwawala, L.D.A.M. (2016). Antibacterial activity and chemical analysis of fruit
oil of TrachyspermurammiLinn. SpragueJournal of Ayurvedic and Herbal Medicirig,
117-119.

Scientific Communications

1. Premakumara, G.A.SKathirgamanathar, SArawwawala, L.D.A.M and Bandara, V.S.
(2013). Standardization of Asamodagam spirit frerachyspermunammi. Proceedings
of the Annual Research Symposiumgustrial Technology Institut&ri Lanka p.28.
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Establishment of quality standards for the authenticatiorcohtroversial
endemic/rare herbal plants ®Rauvolfia serpentinaRauvolfia densiflora
Munronia pinnata, Andrographiganiculda, Withana somnifera and

Ruelia tuberosa

Grant No: FP 94
Project Team: *Prof. R.M. Dharmadasa
Prof. GA.S. Premakumara
Dr. (Ms.) D. Senasekera
Project Period: 20132016
Funded by: Departmentof Ayurveda Sri Lanka

*Principal Investigator
Background

Adulteration and substitution are mainly practiced witle intention of enhancingprofit.
However,the proces®f substitution or adulteration may adversely aftbetquality, safety,

and efficacyof herbaldrugs and subsequentltheir therapeutic propertiesTherefore, the
present study was undertaken to establish a comparative quality stamased on
morphological, anatomical, powder microscopical, phytochemicaysipbchemical and
bioactivity of selected controversial medicinal plants in order to streamline the proper use of
raw materials in herbal drug preparation. All protocols were adopted from classical texts
published. Systematic quality standards were prépfmeMunronia pinnata(Wall.) Theob.
(Meliaceae) withAndrographispaniculate(Burm.f.) Wall. Ex Nees (Acanthacead)Vithania
somnifera (L.) Dunal (Solanaceae) witliRuellia tuberosal. (Acanthaceae)Rauvolfia
serpentina I(.) Benth. Ex Kurz (Apocyanaceae)Rauvolfia densiflora(Wall.) Benth. Ex
Hook.f. (Apocyanaceaellectranthus hadiensig-orssk.) Schweinfex Sprenger an@€oleus
amboinicud.our. (Lamiaceae)Salacia reticulatarhw. (Celastraceae) witBalacia chinensis

L. (Celastraceae) hysing available published protocols.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 Systematic survey on commonly adulterated/substituted materials and selected the most
commonly adulterated critically needed species

9 Establislked protocols for agronomic practices, taxonomic characterizatéong
phytochemical screenings for all species.

Publications in Refereed Journals

1. Lenora, R.D.K., Dharmadasa, R.M., Abeysinghe, D.C. Aralvwawala L.D.A.M. (2012).
Comparison of chemical profiles and plumbagin contents under different growing systems.
Pharmacologia3(2), 5760.

2. Fernando, I.D.N.S., Dharmadasa, R.M. and Abeysinghe, 2@13). Determination of
phenolic contents and antioxidant capacity of different paigithfania somniferdl.) Dunal.
from three different growth stagdadustrial Crops& Products,50, 537%539.

3. Dharmadasa, R.M., Samarasinghe, K., Adhihetty, aRd Hettiarachchi. P.L. (2013
Comparative pharmacognostic evaluatioMohronia PinnatgWall.) Theob. (Meliaceae) and
its SubstituteéAndrographis paniculatéBurm.f.) Wall. Ex Nees (Acanthacea&orld Journal
of Agricultural ResearcHhl(5), 7781.
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Siriwardane, D.A.S., Dharmadasa, R.M. and Samarasinghe, K. (2Dis}j)ibution of
withaferin A, an anticancer potential agent, in different parts of two veritid&/itifania
somniferaL.) Dunal. grown in Sri Lank@akistan Journal of Biological Sciencd$(3), 141
144.

Muthukumarana, Rand Dharmadasa, R.M. (2014)ha@macognostical investigation of
Plectranthus hadiensig-orssk.) Schweinf. ex Sprenger. dfeéctranthus amboinicud.our.)
SprengWorld Journal of Agricultural ResearcB(5), 240246.

Luxmini, K.P.A.M.K., Dharmadasa, R.M., Samarasinghe, K. and Mutimzkana, P.R.M.
(2015). Comparative pharmacognostic study of different par@itbfania somniferand its
substituteRuellia tuberosaworld Journal of Agricultural ResearcB8(1), 2833.
Keeragalaarachchi, K.A.G.P., Dharmadasa, R\NMesekara, R.G.SandKudavidanage, P.
(2016). Natural antidiabetic potential @alacia chinensisL. (Celastraceae) based on
morphological, phytochemical, physichemical and bioactivity: A promising alternative for
Salacia reticulatarhw. World Jourral of Agricultural Researchi(2), 4955.

Scientific Communications

1.

Dharmadasa, R.M., Hettiarachchi, P.L. and Premakumara, G.A.S. (2011). Comparative
pharmacognostic studies Blunronia pinnata(Wall.) Theob. (Meliacegeand its substitute/
adulterantAndrographis panniculatéBurm.f.) Wall. ex Nees (Acanthacead}roceedingof
the 3 International Conference on Medicinal Plants and Herbal Prodyc&0.

Luxmini, K.P.A.M.K., Dharmadasa, R.M. and Samarasinghe, K. JRO0Comparative
pharmacognostic aspectsWithania somniferand Ruellia tuberosaProceedingf the F
International Conference on Unani, Ayurveda, Siddha and Traditional Med[zi8@é.
Fernando, I.D.N.S., Dharmadasa, R.M. and Abeysinghe, D.C. (ZBi8holic contents and
antioxidant capacities of different partsWfthania somniferglL.) Dunal. from thee different
growth stagesProceedings athe 12" Agricultural Research Symposium160-164.

Adhihetty, P., Dharmadasa, R.M., Samarasinghe,ald Hettiarachchi, P.L. (2013).
Phytochemical, physicochemical and antioxidant activitilohroniapinnata(Wall.) Theob.
(Meliaceae) and\ndrographispaniculata(Burm.f.) Wall. Ex Nees
(AcanthaceaeProceedings ofthe 69" Annual Sessions Sri Lanka Association fothe
Advancement of Sciencp.269.

Arachchi, K.A.P.G.K., Kudawidhanage, E.P., Dharmadasa, R.M. (2015). Comparative
phytochemical, physicochemical characters, and bioactivitgadécia reticulataThw. and
Salacia chinensisL. (Celestraceae)Proceedings ofthe Student Research Symposjum
Sabaragamuwa University of Sri Lanka. p.1.

Dharmadasa, R.M., Fernando, S.N. and Abeysinghe, D.C. (ZB{f&gt of different fertilizer
levels on physical yield, phenolic content and antioxidant capacity of different pafithahia
somniferafrom 3 different growth stagesroceedings ofthe 5" ICAUST International
ConferenceColombo, Sri Lanka. p.65.

Award

1.

Presidential Award for Scientific Publicatio2013 for the paper titled, Determination of
phenolic contents and antioxidant capacity of different paigithfania somniferdl.) Dunal
from three different growth stagdsd. Crops Prod.50, 537539 - I.D.N.S. Fernando, R.M.
Dharmadasa and D.C. Abeysitey

Popularization Activities

1

Distributed the information gathered from the proje¢d severalAyurveda andTraditional
practitioners through ITivorkshops.
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Phytochemical analysis andntimicrobial activities of Parankipaddai

Kudineer (decoction) used in skin diseases
Grant No: FP97
Project Team *Dr. (Ms.) S.Chelvendran
Prof.(Ms.) V. Thevanesam
Dr. (Ms) T. Thileepan
Project Period: 20117 2015
Fundedby: HTEC Grant, Universityof Jdfna, Sri Lanka

*Principal Investigator

Background

Theindigenous system aofiedicine in Sri Lanka consists #fyurveda, Siddharad Unani. In
these systemthe usef most of the plants has been identified amdl-documentedHowever,

the efficacy of theselants has still not been fully explored using scientific methods.
Parankipaddai decoction is a Siddha Awdie drug, which consists of 13 medicinal plant parts
(Indigofera aspalathoides, Enicostemma littorale, Cassia angustifolia, Azima tetracantha,
Zingiber officinale Piper nigrum, Piper longum, Myristica fragrans, Syzygium aromaticus,
Smilax chinensis, Emli@ ribes andHyoscyamus niggmout of which, 7 plants are commonly
used to treat all the skin diseases in the Siddha medical system. In order to evaluate the efficacy,
the extracts and essential oils of 13 plant parts were screened agapettsonof organisms,
sensitive standard organisn&d#phylococcus auretisNCTC 6571 E colii NCTC-10418 P
aeruginosa NCTC1 10662); Gram positive cocci (5 clinical Methicillin Resist&aureus
(MRSA) MRSA 19, MRSA 18, MRSA 15, MRSA 21, MRSA 16akcomycin Resistant
EnterococcugVRE 286) andGroup A beta hemolytic Streptococgi Gram negative bacilli
(Multi Drug Resistant {MDR} Klebsiella pneumoniand extended spectruflactamase
{ESBL} positive Klebsiella pneumonia, Protelspp.,Enterobactorclocae& Acinetobactor
spp.) andCandidaspp C tropicalisATCC 13803 C kruseATCC 6258 C albicansATCC
90028 C glabrataATCC90030Q C parapsiolsiaTCC22019 3 clinical isolates o€ albican3,

which wereisolatedfrom the clinics in Peradeniya teachingshital.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 The results revealed that the essential oils obtained fgaygium aromaticuand
Myristica fragransshowed activity for all the pathogens tested.

The active ingredients were used to develop a dermal ointment.

The spectrum of screening of more than 50 pathogens was successfully depdbited in
Faculty of MedicingUniversity ofPeradeniya.

)l
)l

Publicationsin Refereed Journals

1. Thevanesaml.T.V., KathirgamanathaiS. and Gamage. T. (2012). Antibacteaeativity
and preliminary screening of phytochemicals of whole planEmitostemmadittorale.
Tropical Agricultural Researcl24(1), 99105.

2 Thileepan;T., Thevanesam, Mand Kathirgamanathar, S. (2017). Antimicrobial activity of
seeds and leaves Blyristica fragransagainst multresistanmicroorganismsJournal of
Agricultural Science and Technology,7, 302308.

3 Thileepan,T., Thevanesany. andKathirgamanathas$. (2018). Anticandidal activity of
essential oils oMyristica fragransand Syzygiumaromaticum.Journal oflnnovations in
Pharmaceuticabnd Biological Science§(3), 3538.
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Scientific Communications

1. Thayalini. T.,Thevanesam, YKathirgamanathaiS. and Gamage. T. (2012). Antibacterial
activity and preliminary screening of phytochemicals of whole planEmitostimma
littorale. Proceedings ahe24™ Annual Congress of Postgraduate Institute of Agriculture,
University of Peradeniyg.35.

2. Kathirgamanathar, S., Thayalini, T., Thevanesam, V. and Gamage, T. (2013). Antibacterial
activity and preliminary phytochemical screening of decoctidndifjofera aspalathoides
whole plantChemistry in Sri Lank&30(2),21.

3. Thayalini, T., Thevanesam, \Kathirgamanathar, S. and Gamage, T. (2013). Antibacterial
activity of decoction and methanolic extract of leaMbfristica fragransagainst MRSA.
Proceedings othe Annual Research Symposiumdustrial Technology Institut@.22.

4. Thayalini, T., Theanesam, V., Kathirgamanathar, S. and Gamage, T. (2013). Antibacterial
activity of leaf of Cassia angustifoliaagainst skin pathogen®roceedings of World
Congress orPharmaceutical Sciencé&sChemical TechnologyColombo p.37.

5. Thayalini, T.,Thevanesam, V., Kathirgamanathar, S. and Gamag20TI3). Antibacterial
activity of the fruit ofEmbelia ribesagainst skin pathogenBroceedingsof the Annual
Scientific Sessions of the Sri Lankan Society for Microbiology (SBKiyersity of
Peradenig. p.12.

6. Thayalini, T., Thevanesam, V., Kathirgamanathar, S. and Gama@®1B)(Comparative
study of antibacterial activity and preliminary phytochemical screening of leaves and seeds
of Myristica fragrans. Proceedings tife 1°' International Conference of Unani, Ayurveda,
Siddha and Traditional Medicin&lniversity of Colombop.28.

8. Thayalini, T., Thevanesam, V., Kathirgamanathar, S. and Gama@®IR)(Screening of
antimicrobial activity of oil of Syzygium aromaticumMPURSE. Proceedings of the
International Research Sessiotniversity of Peradeniy#.584.

9. Thileepan, T., Thevanesam, V., Kathirgamanathar, S. and Gamage, T. (2014),
Determination of Minimum Inhibitory Concentration (MIC) 8kzygium aromaticurmil
agpinst multiresistant bacteria an@andida using microtiter plate assayiNational
Devel opment through ,ecedagsofthelaTICEympasiono v at i
p.65.

10. Thayalini, T., Thevanesam, V., Kathirgamanathar_iggnapathirana, V. and Gamage, T.
(2015). Antibacterial activity of decoction and methanolic extracts of the frutipmr
longum against selected pathogerroceedings ofthe 4" Annual Conference and
Scientific Session$ri Lanka Society for Microblogy (SSM) p.9.

11. Thileepan, T., Thevanesam, T. afdthirgamanatharS. (2017) Antibacterial activity of
Parankipaddai Kudineer (decoction) and its component planfroceedings ofthe
International Symposium on Traditional Medicine and Complementary Medici@s.

Postgraduate Degrees
1. Ms. Thayalini Thileepambtaineda PhDfrom the University of Jaffna in 2015

Thesis title: Evaluation of Phytochemical analysis arahtimicrobial activities of
Parankipaddai Kudineer (decoction) used in skin diseases.
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Development of a natural gastroprotective agent froirichosanthes
cucumerind.inn

Grant No: FP-104

Projectteam: *Dr. (Ms.) L.D.A.M. Arawwawala
Prof. (Ms.) I. Thabrew
Dr. (Ms.) M. Thammitiyagodage
Dr. (Ms.) R. Karunakaran

Prgect Period: 20137 2016

Funded by: National Research Council, Sri Lanka

*Principal Investigator

Background

Trichosanthes cucumeringinn (Family: Cucurbitaceae), locally known as Dummae#a
commonly found in Asian countries incling Sri Lanka. e aerial parts of. cucumerina

(T.C) are used as a remedy for gastric uloe&i Lanka In a previous study, it was found that

hot water extract of T.C aerial parts possesses marked gastroprotective properties as evidenced
by its potential to inhibit the formation of gastric lesions induced by absolute ethanol in rats.
Therefore the aim of the study was to scientifically evaluate the gastroprotective activity of
fractions of the hot water extract of T.C. aerial parts with a view to (a) identifying the fraction
with the best gastroprotective activity and the possible mechanism/s by whidnatition
exerts gastroprotectiofb) evaluate the safety profile of the fraction and (c) development of a
nutraceutical

Project AchievementgOutcomes

1 Gastroprotective activity of hexane fraction (HF), ethyl acetate fraction (EF), butanol
fraction (BF) and aqueous fraction (AF) @tichosanthes cucumerini@ot water extract
was evaluated.

1 EF showed the maximum gastroprotection effiatiowed by BF and AF. Further, EF (75
mg/kg) exhibiteda significantly higher gastroprotection compartexthe reference drugs.

1 Further investigations with lower doses of EF confirmed that EFreatiatea significant
anddosedependengastroprotection

9 The rats treated with the EF showaesignificant reduction in free acidity (by 45%), total

acidity (by 48%) in the gastric juice aadincreasedhe amounbdf mucus produced by the

rat gastro mucosa and potent antihistamine activity (by 25.6%).

In vitro andin vivoantioxidant assays confirmed EF was rich in antioxidant components.

Developed two marketablalueaddedproducts (Jelly and Ready to Serve Drink) from

Trichosanthes cucumerirtet water extract.

= =

Publications in Refereed Journals

1. Karunakaran, R., Thabrew, M.l., Thammitiyagodage, G.M., Galhena, Br.
Arawwawala, L.D.A.M. (2017). The gastroprotective effect of ethyl acetate fraction of hot
water extract offrichosanthes cucumeriniainn and its underlying mechanismBMC
Complemerary and Alternative Medicind7:312.

2. Thabrew, M.l.and Arawwawala, L.D.A.M.(2016). An overview ofn vivo and invitro
models that can be used for evaluating-gastric ulcer potential of medicinal plants.
Austin BiologyID. 1007.
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Scientific Communications

1.

Arawwawala, L.D.A.M., Ramani, K., Thabrew, M.l., Thammitiyagodage, MaGd
Galhena, B.P. (2017). Long term toxicity study of ethyl acetate fractigmicdiosanthes
cucumerinalLinn in rats Proceedings aheNational Research Conference and Exhibition
on Indigenous Medicing.67.

Karunakaran, R., Arawwawala, L.D.A.M., Thamtiyagodage, M.G., Thabrew, MAnd
Galhena B.P. (2015). Acute oral toxicity study and antihistamine activity of ethyl acetate
fraction of hot water extract drichosanthes cucumeririann in Wistar RatsProceedings

of the67" Annual Convention of thé&ri Lanka Veterinary Association. p.58.

Karunakaran, R., Arawwawala, L.D.A.M., Thammitiyagodage, M.G., Thabrew akil.
Galhena, B.P. (2015). Gastroprotective effect of fractions of the hot water extract of
Trichosanthes cucumerinkinn againstethaml-induced gastric ulcers in Wistar rats.
Proceedings of th2" Scientific Sessions of Sri Lanka Association for Laboratory Animal
Science (SLALAS). p.50.

Karunakaran, R, Arawwawala, L.D.A.M., Thammitiyagodage, M.G., Thabrew,axid.
Galhena B.P. (2015). Mechanism of gastroprotection by ethyl acetate fractions of
Trichosanthes cucumerinkinn. Proceedings of the 71Annual SessionsSri Lanka
Association for the Advancement of Science. p.4.

Karunakaran, R., Arawwawala, L.D.A.M., Thantiyagodage, M.G., Liyanage, S.K.,
Kumara, W.G.S.S., Thabrew, MdandGalhena, B.P. (2019). Toxicity study of the ethyl
acetate fraction of hot water extract framichosanthes cucumerirlann in Wistar rats.
Proceedings of thé" ScientificSessionsSri Lanka Association for Laboratory Animal
Science (SLALAS). p.42.
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Cosmetically active herbal ingredients for development of personal care
products

Grant No: TG 1369

Project team: *Prof. (Ms.) JK.R.R. Samaraseka
Dr. (Ms.) G.D. Liyanaarachchi
Ms. P.I.P.K Fernando

Project Period  2013- 2016

Funded by: Sri Lanka Treasury

Antioxidant and enzyme inhibitory phytoceuticals for cosmetic
Applications

Grant No: FP123

Project team: *Prof. (Ms.) J.K.R.R. Samarasefa
Dr. (Ms.) G.D. Liyanaarachchi
Prof.K.R. Mahanama
Dr. K.D.P. Hemalal

Project Period: 2017 - 2019

Funded by: National Science Foundatip8ri Lanka

*Principal Investigator

Background

Medicinal plants have been extensively used as active ingredients in cosmetics and
therapeutics, as beautifying agents and also as a remedy for dermatological disorders such as
eczema, acne, hyperpigmentation, and photoaging for centuries.pléuasprovide a largely
unexplored source for the potential development of active ingredients for cosmetic
formulations. Hencecosmeceuticalarea growing market segment, driven by the rising need

of people to maintain healthy skin without using synthetic chdmidis rising demand for

herbal cosmetics due to its fewer side effestdety,and compatibility with all skin types
prompts the leading manufacturers to launch new herbal cosmetic products. Plant sources
contain numerous natural compourttiat can beused as whitening, argiging and anti

wrinkle ingredients and also for the treatment of dermatological disorders.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 Protocols were optimized tevaluate elastase, tyrosinase and hyaligiase inhibitory
activities.

9 Identified medicinal plants with tyrosinase, elastasehyaluronidase inhibitory activities
that can be incorporated in cosmetics as whitening, moisturizing andgeaiig
ingredients.

1 Isolated bioactive compounds froBmi Lankan medicinal planthatpossessed promising
whitening and antinflammatory properties.

1 Established stability tests for cosmetics

Technology Developed
1 Whitening cream, whitening gel and herbal hand sanitizers were developed according to
SLS standardsncorporating medicinal plants.
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Publications in Refereed Journals

1.

Liyanaarachchi, G.D Samarasekara J.K.R.R., Mahanama, K.RuRl Hemalal K.D.P.
(2018). Tyrosinase, elastase, hyaluronidase inhibitory, and antioxidant activity of Sri
Lankan medicinal plants for novel cosmeceutidaldustrial Crops& Products 111,597

605. https://doi.org/10.1016/j.indcrop.2017.11.019.

Liyanaarachchi, G.D.Perera S., Saarasekera, J.K.R.R., Mahanama, K.R.R., Hemalal,
K.D.P., Dlamini, S., Perera, H.D.S.M., Alhadidi, Q., Shah,.AaAdTillekeratne, L.M.V.
(2022). Bioactive constituents isolated from the Sri Lankan endemic Atéotarpus
Nobilis and their potential to use in novel cosmeceutidal$ystrial Crops& Products

184, 115076. https://doi.org/10.1016/j.indcrop.2022.115076.

Scientific Communicéions

1.

Liyanaarachchi, G., Samarasekarg,Nlahanamak.R.R. andHemalal, K.D.P. (2015)n

vitro elastase, tyrosinase, hyaluronidase inhibitory and antioxidant activitiésrofima
aromaticafrom Sri LankaProceedings of th&raduate ResearcBymposiumi University

of Colombo p.35.

Liyanaarachchi, G Samarasekara, R., Mahanatia&.R. andHemalal, K.D.P. (2015)n

vitro elastase, tyrosinase inhibitory and antioxidant activityVetiveria zizanioides
Proceedings of th8" International Research Conferend@eneral Sir John Kelawala
Defense Universityp.163.

Liyanaarachchi, G., Samarasekarg,N&ahanamaK.R.R. and Hemalal, K.D.F2015).In

vitro tyrosinaseinhibitory activity of some selecte®ri Lankan medicinal plants
Proceeding®f the 2° Biennial Research Symposiumdustrial Technology Institute, Sri
Lanka. p.2&9.

Liyanaarachchi, G., Samarasekara, BahanamaK.R.R. andHemalal K.D.P. (2016).
Evaluating the tyrosinase, elastase, hyaluronidase inhibitory and antioxidant properties of
the ethanol extract of Camellia sinensis as refuse tea, a potential cosmetic ingredient,
Proceedingsofth i SF Resear ch Summi tRegkérdh & |nnofiaBomp o we
p.84.

Liyanaarachchi, G., Samarasekara, R., Mahan&®R. andHemalal, K.D.P. (2017).
Evaluating the tyrosinase, hyaluronidase inhibitory and antioxidant activithesoafirpus
heterophyllusProceedings of thAnnual ResearcBymposiuniniversity of Colombop.

239.

Liyanaarachchi, G., Samarasekara, R., Mahan&fR. andHemalal] K.D.P. (2017).
Evaluating the tyrosinase, elastase hyaluronidase inhibitory and antioxidant activities of
Artocarpus altilis (Artocarpus incisug, Proceedings of the3® Biennial Research
Symposiumindustrial Technology Institut&ri Lanka. pl2.

Liyanaarachchi, G., Saeamasekara, R., Mahanama, K.R.R. &@malal, K.D.P. (2018A
bioactive pyranoxanthone from the stem bark of the Sri Lankan endemi@piacarpus
nobilis. Proceedings of thé\sian Symposium on Medicinal Plants, Spices and other
Natural Productsp.194.

LiyanaarachchiG., SamarasekarR., Mahanama.R.R. andHemala] K.D.P. (2018).In

vitro pro-inflammatory enzyme inhibitory activities of Artocarpus heterophyllus
Proceeding of the5™" International Conference on Multidisciplinary Approache446.
LiyanaarachchiG., SamarasekarR., Mahanama.R.R. andHemala] K.D.P. (2018) In

vitro pro-inflammatory enzyme inhibitory activities éfrtocarpus altilis Proceedings of

the 38" Annual Session#nstitute of Biology p.46.
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Postgraduate Degrees

1. Ms. Gavini Liyanaarachchi obtainedPhD fromthe University of Colomban 2020.
ThesisTitle: Antioxidant and enzyme inhibitory activities of selected medicinal plants and
chemical characterization of phytochemicals Aftocarpus nobilisand its topical
applications

Awards

1. Award for the Best Innovation Project 20f8 the project titlediAntioxidant andenzyme
inhibitory phytoceuticals for cosmetic application a t " Bierimial Résearch Symposium
(2019) Industrial Technology InstituieG. Liyanaarchchi an@R. Samarasekara

NCBI GenBank Submission
1 One isolate wadeposited irthe National Center for Biotechnology Information (NCBI)
GenBank, USA.

Collaborations

1 TheDepartment of Medicinal aniological Chemistry andhe Department of Biological
Sciences, University of Toledo providédcilities to conduct compound isolation and
spectroscopy studies, agtncer, antinflammatory and neuroprotective studies.

B'-CI'B RESEARCH HIGHLIGHTS - INDUSTRIAL TECHNOLOGY INSTITUTE, SRILANKA | 125

CISIR



Herbal Technology

Investigation on natural fragrances and otheolatiles from Sri Lanka

flora and theirindustrial applications

Grant No: TG 1371

Project Team *Dr. H.D. Weerathunga
Prof. G.A.S. Premakumara
Prof. ED. de Silva

Project Period:  2013- 2018

Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Spices and essential @ikaring plants grow abundantly in Sri Lanka and represent one of the

Il slandbés ol dest e x pruchtesearathasbaem corsducted-om essemt@alr mo
oils, particularly on applications in pharmacology, medical microlgigl@hytopathology and

food preservationfrom the time of its evolution as an industry. However, except for already
known major essential oils such as cinnamon, clove, pepper, nutmeg, citronella, betel and
cardamomthere isno evidence foresearch careid out on Sri Lankan fragrance plants and
lesserknown essential oils for potential economic applications. Therefore, this research was
scientifically designed to investigate the Sri Lankan flora with aromas to be incorporated
valueaddedproducts inthe cosmetic industry based on different biological activifidse
research output will enhance the use of fragrances found in Sri Lankan trees, herbs and flowers
which will automatically increase the value of Sri Lankan wealth and will therefore, through
new innovations using those materials will bring more atteritidoreign market leaders in
thearoma industryAn explorationof novel essentiabils was carried out fothe selected four

forests in SriLanka including Sinharaja, Kanneliyidilgala and Ritigala forests.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 More than 73 plant species from Sinharaja, Kanneliya, Ritigala and Nilagala forests were
investigated for essential oils aoder 230 types of essentdls (including leaf, bark, root,
stem, heartwood and resinggre extractedfom the collected plant species.

1 Five species each from wild ginger, wild cardamom, and wild cinnamon and twelve
endemic Dipterocarpaceae species were selected for perfumenjdtoms.

1 Five perfumes werdevelopedandthe technology iseady tobe transferedwith unique
fragrance properties.

9 Four compoundwereisolated, and chemical characterizatiemsdone by NMR and GC

MS analysis.

Musk-typebase notéragrance was preparéwm the isolated compound.

Floraltypetop note was prepared from the endemic cinnamon.

Zurumbone was isolated ashighlybioactivesubstance from wild ginger

b-Santaoqlcontaining essential oil was extracted from wild gingerchltan be used as

base note in perfumes.

= =4 =8 =9

Scientific Communications

1. Weeratunge, H.D., Premakumara, G.A.S. and de Silva, E.D. (2017). Analysikatile
constituents ofeaf, stem bark androot bark oils of Cinnamomum capparcorondeBl.
Proceedings ofhe 3 Biennial Research Symposiumdustrial Technology InstitutéSri
Lanka p.17.
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Weeratunge, H.D., Premakumara, G.A.S. and de Silva, E.D. (2018). Analysikatie
constituents of wild variety o€ymbopogon narduf..) Rendle found in Nilgala forest
reserveProceedings othe AnnualSymposiuminiversity of Colombop.30.

Weeratunge, H.D., Premakumara, G.A.S. and de Silva., E.D. (2019). Analysis o&volatil
constituents of leaf, stem bark and root bark oil€winamomum dubiurNlees (Sewel
kurundu) found in Kanneliya forest resenRroceedings othe 4™ Biennial Research
Symposiumindustrial Technology Institute, Sri Lanka. p.23.

Weeratunga, H.D Premakumara, G.A.S. and de Silva, E.D. (202Dlysis of volatile
constituents oGyrinopswalla Gaertnfound in Sinharaja forest reserroceedings afhe
PostgraduatdResearch Symposiuftdniversity of Colombop.21.

Weeratunge, H.D., Premakumara, G.A.S. and de Silva., E.D. (2020). Isolation and
characterization of potential fragrance compounds f@mnamomum dubiuniNees.
(Sewel kurundu) found in Sri Lank&roceedingsof the International Conference on
Frontiers in Chemical Technologinstitute of Chemistry Ceylop.18.

Postgraduate Degrees
1. Mr. H.D. Weeratunga obtained a PhD from the University of Colombo in.2022

ThesisTitle: Investigation on natural fragrances and other volatiles from Sri Lankan flora
and their industrial applications.

Awards
1. Best oral presentation at Postgraduate Research Symposineisfiversity of Colombo

for the abstractWeeratunga, H.DRremakumara, G.A.S., de Silva, E.D. (2028nalysis
of volatile constituents dbyrinopswalla Gaertnfound in Sinharaja forest reserve.

NCBI GenBank submissions
1 Sequences dfvelvenew isolatesvere depositedh the National Center foBiotechnology

Information (NCBI) GenBank, USA
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Investigation of Gyrinopswalla Gaertn

Grant No: TG 1373

Project Team: *Dr. T.D.C.M.K. Wijayasiriwardena
Prof. (Ms.) J.K.RR. Samarasekara
Prof. G.A.S. Premakumara
Dr. H.D. Weerathunga

Project Period: 20131 2015

Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Wallapatta botanically known asyrinopswalla Gartn is a valuable tree due to the reamd
agarwood that it produce$ has been harvested in the wild du@gdigh economic value and
smuggled out othe country. Since there wa® scientific method toidentify the wood,
especially when exported agod powderthe project was initiatetb develop aGyrinops
walla wood identification technique based on microscopic characteristics

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 Microscopicaldataweregenerated fotheidentification of Wallapatta wood in the form of
powde.

1 Nonalcoholic cologne/aftershave developed

Scientific Communications

1. Rajapaksha, R.M.V.H.CWijayasiriwardena, C., Weeratunge, H.D., Samarasekera, R. and
Premakumara, G.A.S. (28). Chemical and biological investigatiaf Gyrinopswalla
Gartn. Proceedings of the World Congress on Pharmaceutical Sciences & Chemical
Technologyp. 36-37.
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Data mining on Sri Lankamatural products researchto develop a
database and irsilico experiments for drugs leads

Grant No: TG 13-88
Proje¢ Team: *Ms. P.Jayasinh
Prof. G.A.S. Premakumara
Project Period:  2013- 2016
Funded by: Sri Lanka Treasury

*Principal Investigator

Background

The raturalproduct research is one of the key areas of research in Sri Makg.medicinal
plantshave been investigated by scierttiat different levels iracademic institutionfr their
biological activities and chemical properties fornpalecades. In many casesnstituents,
chemical properties and bioactivity of natural prodinetve been investigated and published.
However, information about these publicatioescatteredamong the institutions. Further
studies orbioactivecompounds, including drug development based on the identified bioactive
compoundsaresporadic or scarce. Due to the difficulty in accessing information increases the
possibility of repetition of workin addition there are instances where endemic Sri Lankan
medicinal plants have been investigated in other countriediratidgs published and even
patentedwhichresultsi n | osi ng the O&édowner slhlisispdymanfy t he
addressed thinadequacy of thebovementionedfurther studies During the first stage
information on natural product research carried out in Sri Lamlsggathered and reviewebh

the second stagefew bioactive molecules selected while reviewing literatwegeused inin

silico techniguego identify their potential as leads for drug discovery.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 A bibliography ofNatural Product Research in Sri Lanka was compiled. A database with
the details of Natural Product Research carried out in Sri Lanka eaddeloped.

1 The secondary metabolites with promising results against Angiotensin converting enzymes,
Renin, Acetylboline Esterase and Butrylcholine Esterase were identified for further
studies.

Scientific Communications

1. Abdulla, SM., Premakumara, @&.S.,, Ranasinghe P. and JayasinhaP. (2017)
Computational study on binding interaction of Renin with PhoenicanthuBioeeedings
of the3" Biennial Research Symposiumdustrial Technology Institute, Sri Lanka18.

2. Perera, A.S., Premakumara, G.A.S., Ranasinghe, P., JayaBinhad Ratnaweera, C.N.
(2017).In silico study of acetylcholinesterase inhibitors from Xanthone derivatives from
natural products found in Sri Lankaroceedings of the®Biennial Research Symposium,
Industrial Technology InstituteSri Lankap.20

Awards
1. Best Oral Presentation atthe International Conference on Drug Discovery and
DevelopmentSri Lanka2017.
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Activity guided separation adinti-inflammatory compounds fromd/pinia
calcaratahizome & leaf

Grant No: FP 106
Project Team: *Dr. (Ms.) S. Chelvendran
Prof G.A.S. Premakumara
Prof. S.M. Handunnetti
Project Period: 20137 2016
Funded by: National Research Council, Sranka

*Principal Investigator

Background

In traditional medicine Alpinia calcarata (Sinhala: Heenaraththa; Tamil: Chitharaththa)
rhizome is used ipolyherbalformulations in the treatment of rheumatoid arthritis. The water
and ethanolic extracts were proven to have -iaflammatory, gastroprotective,
antinociceptive, antifungal, and antimicrobial activities. The present project focusi on
antrinflammatoy activity of essential oils of rhizome and leaf Af calcarata The anti
inflammatory active compundswere isolated based an vitro andin vivo studies anda
formulationwas developedor topicalapplications usinghe active fraction and the essential
oils from rhizome and leaf.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

9 Isolation of ati-inflammatory activeompounds

1 Development of atandardizedntrinflammatoryformulation with scientific evidence

Publications in Refereed Journals

1. Chandrakanthan, M., Handunnetti, S.M., Premakumara, G.A.S. and Kathirgamanathar, S.
(2020). Topicablntrinflammatoryactivity of essential oils oflpinia calcarataRosc., its
main constituents, and possible mechanism of adiedenceBased Complementary and
Alternative MedicineArticle ID 2035671

Scientific Communications

1. Chandhrakanthan, MKathirgamanathar, S., Handunnetti, S.M. and Premakumara, G.A.S.
(2015). Extract of Alpinia calcarata(L esser galangal) inhibits production of inflammatory
mediator- Nitric oxide in RAW 264.7 Murine macrophagBroceedings of the Young
Scientist Forum Symposium37-40.

2. Chandhrakanthan, M., KathirgamanatharHandunnetti, S.M. and Premakumara, G.A.S.
(2015). Evaluation of aninflammatory activity ofAlpinia calcarataleaf extracts: Ann
vitro study.Proceedings afhe 7" Annual Scientific Sessiorl8MBB. p.16.

3. Chandhrakanthan, M., Kathirgamanathar, S.,ddanetti, S.M. and Premakumara, G.A.S.
(2015).Alpinia calcarataRosc. rhizome extracts: A prospective inhibitor of inflammatory
mediators.Proceedings othe 8" International Research Conferenc&eneral Sir John
Kotelawala Defencéniversity, Sri Lanka. p.162.

4. Chandhrakanthan, M., Kathirgamanathar, S., Handunnetti, S.M. and Premakumara, G.A.S.

(2015). Essential oils dlpinia calcarataRosc. inhibits thén vitro generation of reactive
oxygen species in mouse macrophafesceedngs of the" International Conference on
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Multidisciplinary Approaches. Faculty of Graduate Studies, University of Sri
Jayewardenepura.19.

5. Chandhrakanthan, M., Kathirgamanathar, S., Handunnetti, S.M. and Premakumara, G.A.S.
(2015). Antiinflammatory vdatile constituents from rhizomes and leavesAdpinia
calcarata. Proceedings dhe 2" Biennial ResearchSymposiumindustrial Technology
Institute Sri Lankap.21

6. Chandhrakanthan, M., Kathirgamanatt&r Maurya, A.K., Pal, A., Handunnetti, S.M. and
Premakumara, G.A.S. (2018 vivo andin vitro studies on antinflammatory potential
of Alpinia calcarataRosc. Rhizome and leaf essential oiRroceedings ofthe XVI Asian
Symposium on Medicinal Rits, Spices and other Natural Produgi€2.

Postgraduate Degrees

1. Ms. Madhuvanthi Chandrakanthan obtaire@hD from the University of Colombim
2021. Thesis Title: Activity-guided separation of aninflammatory compounds from
Alpinia calcaratarhizome & leaf and its industrial product development.
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Validation andvalue addition of bio-active natural ingredientsfor
industrialapplications

Grant No: FP 107
Project team: *Prof. (Ms.) JK.R.R. Samaraseka
Dr. (Ms.)H.D.S.M. Perera
Dr. (Ms.) S. Samaradivakara
Project Period:  2013- 2019
Funded by: National Research Coaih, Sri Lanka

*Principal Investigator

Background

The research was carried out to search and idebitifgctive medicinal plant extracts and
compounds anihtroducethem totheindustry through validatioand value addition. For that,
twenty-four extracts of twenty medicinal plants including endemic plants to Sri Lanka were
selected based on ethnobotanical information, repdstedctivities and previous studies
conducted. Total ethanol extracts were prepared from each plant to cainy o bio-
activity studies. Antioxidant, antrinflammatory, antimicrobial and antcancer properties of

the total ethanol extracts of the medicinal plants were investigatedataimgprdizedh vitro
assay models.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 New bioassays were optimized and developed.

9 Bioactivity profiles oftwenty-five plant extracts including endemic plants were developed.

1 Compound isolation methods were developed, bioactive cangs including a novel
compound were isolated and bioactivity profiles of the isolated compounds were
established.

Technology Developed
1 Development of herbal formulations with airtflammatory activities

Collaborations

1 HEJ Research Institute of €mistry and Dr. Panjwani Center for Molecular Medicine and
Drug Research (PCMD) of The International Center for Chemical and Biological Sciences
(ICCBS) provided facilities to conduct spectroscopy studies of compoundsaantr,
antrinflammatory, antimicrobial and enzyme inhibitory assays.

1 The Institute of Biochemistry, Molecular Biology amiotechnology(IBMBB) of the
University of Colombo provided facilities to conduct anflammatory and DNA
barcoding studies.

1 The Department of Medicinal anBiological Chemistryand Department of Biological
Sciences, University of Toledo provided facilities to condemmpound isolation and
spectroscopy studies, aatincer, antinflammatory and neuroprotective studies.
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Formulation of a pargpheromone from local varieties ofDcimum
sancturrfor the control of fruit & melon flies

Grant No: FP 109
Project Team: *Prof. R.M. Dharmadasa
Dr. C.H. Manoratne
Project Period: 20137 2016
Funded by: National Research Council, Sri Lanka
& CIC Holdings (Pvt) Ltd, Sri Lanka

*Principal Investigator

Background

Fruit odieesnsciadier abbeaedagpetaaglel ¢ vWwhiudto c%a n |
yield |l oss, depending on fruitThfel guspeolip e iniad¢
pesti citdepsr aicst itthekl f fdiu@wlhtdy i inlyeesmtnidve envi r on
i mpact . Oma ntdhiempootrhteart i on of synthesi tbdiche
toxic nat ur kdee vieh eorpenfeonrte ,0f -bas edf fi mcsteict e ,atp
aff orpdraibcl®e, amaur gent 'ysaematio suevey camdueed in alhagre
ecological regions of Sri Lanka found that 44 differ@dimum species/mphotypesare
availablethroughout the country. AlDcimumspecies were screened for chemical profiles and

the most potent 12 speciesirphotypswere selected for the study. Agronomic protocols were
developed for the selected species. Plant extracts were prepared under laboratory, pilot scale
and commercial scalé formulatedfruit fly attractant product named &actoceraspecies
controlingag nt O6BASCA® was evaluated f centerofthes ect
Department of Agriculture and found that the product is highly effective in controlling the fruit
fliesand melon flies. Afteasuccessfutvaluationthetechnologyo fBASCAbGwas transferred

to a private partner.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

9 Systematic survey on availaBzimumspecies in Sri Lanka

9 Established protocols for agronomic practices, taxonomic characterizadiod,
phytochemical screenings were completed for all species.

1 Developecane c onomi c al and highly effective com

Technologies Commercialized
1 BASCAOb the technology developed
was commercialized through CIC Holdings Pvt. Ltd.

Patents
T Environmentally friendly, controlled rele
on Ocimumextracts and natural namomposite substra{&ri Lanka Patent Nd.8249.

Publications in Refered Journals

1. Abeywardhana, K.W., Abeysinghe, D.C., Dharmadasa, Rid AththanayakeA.M.L.
(2014). Determination of optimum maturity stage fOcimum sanctunh.. grown under

B'CI'B RESEARCH HIGHLIGHTS - INDUSTRIAL TECHNOLOGY INSTITUTE, SRILANKA | 133

CISIR



Herbal Technology

different growing systems in terms of therapeutically active secondary metallitdg.
Journal of Agricultural Researci2(4), 159-162.

Dharmadasa, R.M., Abeywardhana, K.W., Abeysinghe, D.C., Aththanayake, A.M.L.
Bandara, J. and Bandara, V.S. (201Bgtermination of suitablagra-climatic region and
optimum harvesting stage by means of total phenolic content, total flavonoid content and
total antioxidant capacity dcimumtenuiflorumL. (Lamiaceae) grown in Sri
Lanka.World Journal of Agricultural Bsearch3(5), 148152.

Dharmadasa, R.M., Siriwardhane, D.A.S., Samarasinghe, Rédngana, S.H.C.S,
Nugaliyadda, L., Gunawardank,and Aththanayake, A.M.L. (2015). Screening wio
Ocimumtenuiflorum L. (Lamiaceae)morphotypes for theimorphological characters,
essentialoil composition andruit fly attractantability. World Journal of Agricultural
Research3(1), 1-4.

Scientific Communications

1.

AbeywardhanaK.W., Abeysinghe, D.C. and Dharmadasa, R.M. (2014). Determination of
optimum maturity stage foOcimum sanctuni. grown under two different growing
systems in terms of therapeutically active secondary metab®iteseedings of the ¥3
Agricultural Regarch Symposiunwayamba University of Sri Lanka. p.4426.

Ranchigoda, R.K.S.S., Dharmadasa, R.M. and Fonseka, D.L.C.K. (2014). Comparative
pharmacogenetistudy of severOcimummorphotypesProceedings of the International
Symposium on Agriculture and Environmesnjversity of Ruhunap.11

Abeywardhana, K., Abeysinghe, D.C. and Dharmadasa, R.M. (2014). Comparison of
antioxidant, polyphenol and flavonoid contents of different part©dmumsanctum
grown under different growing systems at three different maturity stBgeseedings of

the 70" Annual SessionsSri Lanka Association fahe Advancement of Scienqel2.
Shiromala M.A.N., Abeysinghe D.C. and DharmadasaR.M. (2015). Screenm of
existing Ocimummorphotypes for total phenolic content total flavonoid content, total
antioxidant capacitgnd brine shrimp toxicity assagroceedings ofhe 14" Agricultural
Research SymposiultWayamba University of Sri Lanka.307.

Jayampathi, B.P.S., Abeysinghe, Dahd Dharmadasa, R.M. (2015). Diurnal variation
patterns of total antioxidant capacity and bioactive compounds of leavesimium
tenuiflorumL. (Lamiaceae)Proceedings ofhe 14" Agricultural ResearctSymposium
Wayamba University of Sri Lankg.297301.

Books/Book ChaptersBook published

1. Dharmadasa, R.M. and Abeywardena,(R018) Cultivation and processing @cimum
tenuiflorumL. Industrial Technology Institut¢SBN Number:978-9558394-25-0.

Awards

1. DASIS Award 201§0Open Category) for BASCA Environmentfriendly, 100% natural,
nonhazardous fruit and melon flies controlling product at the awardsmony organized
by the Sri Lanka Inventors CommissibiiR.M. Dharmadasand C.H. Manoratne

2. Gold Medal2018 in the Open category under the technical field of Agriculture for the

Formulation of BASCA- Environmendfriendly, 100% natural, nohazardous fruit and
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melon flies controlling product at the awards ceremony organized by théaBia
Inventors CommissionR.M. Dharmadasand C.H. Manoratne

3. SLCARP Award forExcellence in Agricultural Research 2019 Certificate of
Commendation irthe nonplantation sector in consideration of the research project on
iFor mat i opherambne iompoaat varieties @timum sancturh. for the control
of |l ocal fr ufkRM. dmadmadasand&.H Ménbratres o

4. Best project with nationally ghificant output awarde(®017)at the3™ Biennial Research
Symposium Industrial Technology Institute, Sri Lanka.R.M. Dharmadasand C.H.
Manoratne

Popularization Activities

1 Workshops ornthe dfect of BASCA were conductedargeting extension officers and
potential fruit and vegetable growers

Basic Concept of BASCA Production

y \r\' \

Problem Identification Stratratergic Planing Final outcome
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Investigation of Sri Lankamarine algae

Grant No: FP 117
Project Team: *Prof. K.W. Samarakoon
Prof. G.A.S. Premakumara
Dr. P.Ranasinghe
Project Period:  2015- 2016
Funded by: Korea Institute of Ocean Science and Technol@d®ST), Korea

*Principal Investigator

Background

The ocearwhich covers more than 70% dtiie E a r tsurféce is a magnificent creation of
nature cherished with a wide diversity of marine organisms diffetr a rich source of natural
products. According to recent findings, Marine organisms are rich in bioactive compounds
including polysaccharides, polyunsaturdtéatty acids (PUFA), polyphenolic compounds,
antioxidants, peptides, essential vitamins and minerals. However, marine fauna and flora that
inhabit the coastal areas of Sri Lanka represent an underexplored natural resource. The
bioactive potentials and miethal values of these organisms have not been explored widely
except for a few biochemical and taxonomical studies. These natural products or functional
ingredients from marine organisms can be used for food, cosmetidheapdarmaceutical
industry dueo their broad spectrum of bioactivity with reduced toxicity.

Project Achievements/Outcomes:

Technologies/Processes/Methods Developed

1 More than 15 algae species were collected, identified and screened for different bioactive
properties. Information on dactive potential, nutritional value and habitat will be useful
for future projects targeting product development using marine algae.

Publicationsin Refereed Journals

1. Fernandol.P.S, SanjeewaK.K.A., SamarakoorK.W., Lee W.W., Kim, H.S,, Kang N.,
Ranasinghe, P., Lee, H.S. and Jeon, Y.J. (2017). A fucoidan fraction purified from
Chnoospora minimaa potential inhibitor of LP$duced inflammatory responses.
International Journal of Biological Macromolecule)4, 1185 1193.

2. Fernando,l.PS, Sanjeewa,K.K.A., Samarakoon,K.W., Lee, W.W., Kim, H-S,
RanasingheP., GunasekaralJ.K.D.S.S. andJeon, Y.J.(2018). Antioxidant and anti
inflammatory functionality of ten Sri Lankan seaweed extracts obtained by carbohydrase
assisted extractiofrood Science and Biotechnolo@y(6), 17611769.

3. Fernando, I.P.S., Sanjeewa, K.K.A., Samarakooky.KLee, W.W, Kim, H-S., Kim, &

A., Ranasinghe, P., Gunasekara, U.K.D.S.S., Premakumara, G.A.S. and Jeon, Y.J. (2018).
Preliminary screening of two marine algae and sea grass harvested from Sri Lankan waters
against the LP$hduced inflammatory responses in RAW 26dhdcrophages and in vivo
zebrafish embryo modelournal ofthe National Scienc&oundation of Sri Lankag6(2),

117-124.
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Scientific Communications

1.

Batugedara, G.A., Samarakoon, K.W., Gunasekara, U.K.D.S.S. and RanaBir{ghés).
Antioxidant activity, proximate analysis and metal ion analysis of some selected Sri Lankan
marine algaeProceedings of the 72Annual SessionsSri Lanka Association for the
Advancement of Sciencp.55.

Samarakoon, K.W., Fernando, I.P.S., Gunesekara, U.K.D.S.S., Premakumara, G.A.S.
Ranasinghe, P. andeon, Y.J.(2016). In vitro antioxidant, anticancer and anti
inflammatory properties of the solvent fractions of three intertigaine florae harvested

from Kalpitiya, Sri LankaProceedings of the"™®International Research Conference,
General Sir John Kotelawala DetenUniversity, Sri Lanka. p.186.

Samarakoon, K.W., Fernando, |.P.S., Gunesekara, U.K.D.S.S., Ranasinghe, P.,
Premakumara, G.A.@&ndJeon Y.J.(2016). Investigation ah vitro bioactivities, targeted
isolation of bioactive compounds from Sri Lankan sea grafesilepa racemosa
Proceeding of the 36Annual Sessionsnstitute of Biology, Sri Lankg.23.

Samarakoon, K.W., Fernando, |.P.S., Gunesekara, U.K.D.S.S., Premakumara, G.A.S.,
Ranasinghe, P., Jayarathne, L., De Silva, R.C.L. and Jeon, Y.J. B0 spectroscopic
analysis and antioxidant activities of crude polysaccharides from Sri Lankan @igere
Proceeding of the 72 Annual SessionsSri Lanka Association for the Advancement of
Science (SLAAS)p.54.

Sathiyakumar, S., Samarakoon, K.W., Jayasekera, S.J.B.A., Ranasinghe, P. and
Dharmadasa, R.M. (2016). Sterilization protocol for theL&nkan green alga@aulerpa
racemosaand its antioxidant activityProceedings of thel5" Agricultural Research
Symposiumiwayamba University of Sri Lank@.254258.
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Programmeon identification, uses, conservation and sustainable use of
medicinal plants organized bye Ministry of Technology and Research
with the assistance of Sri Lanka Association for the Advancement of
Science (SLAAS) and Ministry of Education (MoE)

Grant No: TG 14-91

Project Team *Prof. R.M. Dharmadasa
Mr. K. Samarasinghe

Project Period: 20147 2016

Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Sri Lanka is enriched with high biodiversity and Ihe®n identified as one of the waid
biodiversity hot spots. About 4750 flowering plant species have been identified and 27% of
them are endemithe medicinal value of over 50% of plant species havenbecorded.
However, existing forest cover is decreasing day by day due to deforestation to fulfill the
demands othe increasing population. As a direct consequence of deforestation, existing
habitats of invaluable medicinal plants which are heavily us@daditional and Ayurveda
systems of medicin@re also diminishing rapidly. Moreovexr|ack of awareness amotige
younger generation on the value and uses of medicinal plants and their wider usage in different
systems of medicinbasbeen identifiecas amajor threatto the conservation of medicinal
plants. Therefore, these valuable medicinal plants should be protected by implenvefiting
designedconservation measures in order to enshesconservation and sustainable use of
medicinal plants for fiure generations. It has become a timely important issue to popularize
medicinal plants among school children by conducting awareness progrdiammigarizing

them withtheir uses and stepping into conservation by establishing herbal gardens in schools.
Having realized this critical issue, this program was initiated not only to widdnr¢laeth

and depth of knowledge of school children but also to change their afitiaitieely towards
valuing national heritage. This is expected to contribute directly to the biodiversity
conservation and sustainable development of the country leading to a green economy.

Project Achievements/Outcomes

Technologies/Processes/Methods Deleped

1 The program was successfully conducted in 11 schools selected from different education
zones

1 More than 5000 students activelgrpicipated and were made awafd¢he importance of
medicinal plants, their usethe importance of conservation, how éstablish medicinal
plants as well as future prospects

1 One program was conductéar all officers ofthe research staff of Malhuppallama
research station.

1 Model demonstrative and scientificalbeledmedicinal plant gardens were successfully
establshed and handed over to the schools.
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Establishment ofanimal and human cell culture facility at ITI for
pharmacological andutraceuticalresearch

Grant No: TG 15 106, TG 18167
Project Team *Dr. P. Ranasinghe
Prof. K.W. Samarakoon
Dr. (Ms.) G.D. Liyanaasachchi
Prof. (Ms.) L.D.C. Peiris
Project Period:  2015- 2021
Funded by: Sri Lanka Treasury

*Principal Investigator

Background

In vitro biochemical assays for tretudy of functional properties of natural products and
functional food are wkestablished at the Industrial Technology Instifygarticularly atthe
Bioactivity Laboratory of Herbal Technology Section (HTS8powever, in the full path of
development of supplemextr drug leadsthere is ameedfor more indepth and specific studies

on their mode of action and cytotoxicity before demanding clinical trials. Therefore, these
projects aimed to develop a smsdlak cell culture research facility at ITI. At present ITl is
equipped witha fully functional small laboratory for human and animal delked assays.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 TheHerbal Technologgection offercell-based cytotoxicity assay asCustomized Test
Service (CTS) from year 2022.

Publications in Refereed Journals

1. Gunathilaka, T.L., Samarakoon, K., Ranasingh&nd Peiris, L.D.C. (2020). Antidiabetic
potential of marine brown algaea Mini Review Journal of Diabetes Researchrticle
ID 1230218

Scientific Communications

1. Gunathilaka, MD.T.L., Samarakoon, KV., Ranasinghe, .RandPeiris, LD.C. (2020).In-
vitro cytotoxic activity of crude methanol extract and its fractions of Sri Lankan marine
brown algaeChoonospora minimaProceedings of th@" International Conference on
Multidisciplinary ApproachedJniversity of Sri Jayewardenepuall5.

2. Gunathilaka, M.D.T.L., Keerthirathna, W.L.R., Samarakoon, K.W., RanasingladP.
Peiris L.D.C. (2020). Antiproliferative and apoptotic activity of pgifpenolrich crude
methanol extract déracillaria edulisagainst human Rhabdomyosarcoma (RD) and breast
adenocarcinoma (MGF) cell lines. Proceedings of the *1international Electronic
Conference on Biomolecules: Natural and-BispiredTherapeutics for Human Diseases.
www./mdpi.com/journal/proceedings.

3. Gunathilaka, MD.T.L., Samarakoon, KV., Ranasinghe, .Pand Peiris, LD.C. (2021).
Caspase cascade activation during apoptotic cell death of human rhabdomyosarcoma
(RMS) and breast adenocanoma (MCF7) cells induced by different fractions of
Chnoosporaminima International Conference on Applied and Pure Sciendesversity
of Kelaniya.p.16.
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Gunathilaka, MD.T.L., Samarakoon, KV., Ranasinghe, .Rand Peiris, L.D.C. (2021). A
study on cytotoxicity and apoptotic potential of different fraction$&tdcillaria edulis
(Gmelin) Silva against human breast adenocarcinoma (¥QCfells.Proceedings of the
International Conferences in Multidisciplinary Amarch,University of Colombop.67.
Gunathilaka, M.D.T.L., Samarakoon, K.W., Ranasinghe, P. and Peiris, L.D.C. (2021).
Gene Expression Analysis of Human breast adenocarcinoma-fyICElls Treated with

a Sri Lankan Red Seawe&tacillaria edulis (Gmelin) Slva. Proceedings of th&4"
International.Research Conferenc&eneral Sir John Kotelawala Defense University, Sri
Lanka p.2.

Gunathilaka, M.D.T.L., Samarakoon, K.W., Ranasinghe, P. and Peiris, L.D.C. (2021).
Apoptogenic potential of different fractions of Sri Lankan brown seavetbospora
minima against human breast adenocarcinoma (MCIFell line. Proceedings othe
Researh SessiongDpen University of Sri Lanka.1-6.

Gunathilaka, M.D.T.L., Samarakoon, K.W., Ranasinghe, P. and Peiris, L.D.C. (2021).
Assessment of cytotoxicity and apoptotic activity of different fraction&afcillaria

edulis against human rhabdomyosarcoma (RMS) cell lidellege of Biochemists Sri
Lanka. p.23.

AbeysiriwardhanaH.N.l., RanasingheP., JayasooriyaR.J.P.T.and Samarakoon, K.W.
(2022). Evaluation of Sri Lankan Wild Fruits Based on Free Radical Scavenging Activity,
Polyphenolic Content and Cytotoxic Activitg5" International Research Conference,
General Sir John Kotelawala Defence Univergitp4
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Developmenbf organolepti¢ microscopicphysicechemical and
chemical methoddo detect bee honewdulteration

Grant No: TG 14-104

Project Team *Dr. T.D.C.M.K. Wijayasiriwadane
Ms. W.A.D.D. Wasalamuni

Project Period:  2015- 2016

Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Bee honey is an important ranaterial used ithe herbal,food andpharmaceutical industries

in Sri Lanka. The quality of bee honéydetected as per SLS 464:1979. According to the
standargdsevenparameters such as organolepgibysicochemicaland chemical are used to
detect the quality of honey. However, it is difficult to identify the quality, when the honey is
adulterated with manmade honey and also with wasp honey (Bambara peni in Sinhala), or
dorsata honey. The projesaisaimed at develdpg standards for dorsata honey as well as to
identify honey adulterated with pollen, wax chunks, powdered fitamérs andstarch

Project Achievements/Outcomes
Technologies/Processes/Methods Developed

1 SLS standardor Bees Honeyvas revised as SLS 4@4016.

9 Identification ofdorsatahoney based on the revised standard.
1 Ability to detect @ulteration more scientifically.

Scientific Communications

1. Wijayasiriwardena, T.D.C.M.K. (2018). Identification of adulteration of herbal raw
materials Proceedings of the International Conference on Ayurveda & Hebmags,
Ahmedabad, Indigp.6-7.

Popularization Activities

9 ITI to identify adulteration inthe Herbal & Food industries, Vidya magazine, Ministry of
Science, Technology and Reseaf@8.032018.)

1 ITI to identify genuine bee honey, Vidya magazine, Ministry of Science, Technology and
Researcl{25.04.2018).

B'-CI'B RESEARCH HIGHLIGHTS - INDUSTRIAL TECHNOLOGY INSTITUTE, SRILANKA | 141

CISIR



Herbal Technology

Formulation of herbal drink & herbal lozengeom Aporosa lindleyana
Bail young leaves & bioactivity studies

Grant No: TG 15- 103
Project Team: *Dr. (Ms.) S. Chelvendran
Dr. P. Ranasinghe
Dr. (Ms.) W.P.K.M. Abeysekera
Ms. A.M.C.U. Binduhewa
Project Period:  2015- 2016
Funded by: Sri Lanka Treasury

*Principal Investigator

Background

The young leaves dfporosalindleyanaBaill named a® Kbelladin Sinhalaareconsumed as

a leafy vegetable in Sri Lanka and extensively used in India for medicinal puryasenction

of theKebellaroot is used traditionally treatjaundice, headache, insanity, seminal loss and
for excessive thirstThe bark and root of thiplant are reported to have antioxidant,
antimicrobial and analgesic effects. In Sri Lanka, the medicinal properties of these leaves are
less known by researcheexceptin the preparation of a formulation for diaegtwhich has
these leaves as one of timgredients. The leaves showed a high antioxidant potdntal
DPPH, ABTS, FRAP an@®RAC analysis) higha-amylase activity and marked afipidemic
activities in terms of ardipase, anticholesterol esterase and bile acid bindidgnce, the
objective of the research was to formulateerbal drink and a lozenge frolporosa lindleyana
Baill young leaves and to study the bioactivity of processed food products.

Project Achievements/Outcomes
Technologies/Processes/Methods Developed
1 Antioxidantrich Kebella ta

1 Ready to serve Kebella drink

Publications in Refereed Journals

1 Kathirgamanathar, S., Abeysekel®.P.K.M., Weerasinghe, D.M.K.P., Ranasingke,
and Binduhewa, A.M.C.U. (2018). Antioxidant, aatihylase andipid-lowering potential
of leaves ofAporosa lindleyandaill. (Kebella).Sri Lankan éurnal of Biology, 3(1), 1-
10.

Scientific Communications

1. Kathirgamanathars., WeerasingheD.M.K.P., AbeysekeraW.P.K.M., RanasingheP.
andBinduhewaA.M.C.U.(2015).Antioxidant properties of leas of Aporosa lindleyana
Baill. (Kebella).Proceedings of the 85Annual Session$OB, Sri Lanka p.62.

2. KathirgamanatharS., Weerasinghe, D.M.K.P., Abeysekera, W.P.K.M., Ranasinghe, P.
and Binduhewa, A.M.C.U. (2016). Aripase and anttholesterol esterase activities and
binding of bile acids by leaf extracts Aporosa lindleyandaill. (Kebella).Proceedings
of the 38' Annual Session#nstitute of Biology, Sri Lankap.24.

3. Kathirgamanathar, S., Abeysekera, W.P.K.M., Weerasinghe, D.M.K.P., Ranasinghe, P. and
Binduhewa, A.M.C.U. (2016). Anthmylase potential and phytochemical analysis of leaf
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extracts of Aporosa indleyanaBaill. (Kebella). Proceedings of the ™International
Conference on Ayurveda, Unani, Siddha & Traditional Mediqm&35.

Kathirgamanathar, S., Abeysekera, W.P.K.M., Weerasinghe, D.M.K.P., Ranasinghe, P.,
Binduhewa, A.M.C.U. and Peiris, B.P.M. (2017) Aporosa lindleyandaill. (Kebella)

tea: An alternative to green tedroceedings of the 73Annual SessionsSri Lanka
Association for the Advancement of Scieng&'2.

Kathirgamanathar, S., Abeysekera, W.P.K.M., Binduhewa, A.M.C.U., Ranasinghe, P. and
Peiris, M.D.P.M. (2017). Development of an antioxidant rich ready to serve drink from
Aporosa lindleyandaill. (Kebella),Proceedings of the8Biennial Research Symposiy
Industrial Technology Instituté&ri Lanka.p.47.

Kebella Tea Kebella Tea
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Development of /n-vitro propagation technology for commercial
cultivation of Stevia rebaudiandertoni (Asteraceae) A noncaloric,
natural sweetener

Grant No: TG 16118

Project Team: *Prof. R.M. Dharmadasa
Dr. P. Ranasinghe

Project Period: 2017-2018

Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Stevia rebaudian@Bertoni) is mainly known for the aamulation of high swedastemixture

of diterpene glycosideandsteviol glycosides in its leaves. Stevia mainly gsahaltitudes of
500-3000m in semidry mountain areas but also can grow in grasslands andfeests. The

major sweet component present in the leaseszerocalorie diterpene glycoside which act
asanatural, nomutritive sweeteneused as substitute for sucrose. Moreover, the Stevioside
present in Stevia tastes about 300 times sweeter than sucrose (0.4% solution) and hence there
is a strong possibility to use it as the best alternative to table sugar in the years to come.
Furthermore, it is an alternative sweetener source for diabdieatpaThe increasing global
demand for lowcalorie sweeteners, produced from natural sources has stimulated the current
demand for additional sources of laalorie sweeteners.

Project Achievements/Outcomes
Technologies/Processes/Methods Developed
1 Developedn-vitro propagation technology f@teviarebaudiana

Scientific Communications

1. Dharmadasa, R.M., Senevirathna, L.P.J. and De Silvé2018).In vitro propagation of
Stevia rebaudiana(Bertoni) Bertoni. Proceedings of thelASTEM International
ConferenceMelbourne, Australia. p.219.

2. Dharmadasa, R.M., De Silva, G.B.V.U., Fonseka, D.L.C.K.,, Lintha, A. and Ranasinghe, P.
(2018). In vitro propagation ofStevia rebaudiana(Bertoni) Bertoni (Asteraceae).
Proceedings of the "4Annual SessiorSri Lanka Association for the Advancement of
Sciencep.111
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Rapid extraction of medicinal & aromatic plants and flowersefective
isolation ofcompound by microwaves

Grant No: TG 15 108

Project Team *Prof. J.K.RR. Samaaisekaa
Dr. (Ms) H.D.S.M.Perera
Dr. (Ms.) G.D. Liyanaarachchi
Ms. V.S. Bandara

Project Period:  2016- 2019

Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Microwave extraction of medicinal and aromatic plants has emerged as a promising technique
over other extraction techniques mainly from an economical point of view, being inexpensive,
simple and efficient. Microwave Hyddiffusion and Gravity (MHG) is a new technique for the
extraction of essential oil and secondary metaboktggeciallyflavors and fragrances. MHG

is a combination of microwaves atfthrth'sgravity to extract secondary metabolites from
biological mateials. Essential oils and extracts produced using MHG have a competitive
advantage for research in product development and identification of new bioactive ingredients
for industrial applications in cosmetic, food and health care sectors.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

9 Technologies were developed for the extraction
total extracts enriched with flavors, pigment
fragrances and oils using MHG technique
Strawberry fruit extractyWatermelorfruit extract,
Tomato extract, Pineapple fruit extract, Ging
extract, Vanilla, Sweet Jack fruit extract, Anoc
fruit extract, Jamson fruit extract, Onion extrac
mushroom extract, Catechin rich tea extract frc
fresh tea leaves, Banana fruit extract, Fragr.
extractsfrom Lime, Orange andPineapple.

1 Technologies were developed f@olventfree

extraction of essential oils and aromas using Mt
techniqueor;
Cinnamon bark and leaf oil, Betel leaf oil, Hol
Basil leaf oil,Allspice leaf oil, Citrus oils, Ginger
oil, clove oil, Coriander oil, Pepper oil, Tea aron
from black tea, Sweet jack fruit fragrance frol
sweet jack fruit.

Scientific Communications
1. Hansika, S.A.T., Sirimuthu, N.M.S., Bandara, V.S., Perera, H.D.&Samarasekara,
R. (2016). Microwave extraction assential oils fom bark and leaf oCinnamomum
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zeylanicum A comparison with corentional hydrodistillation techgue. Proceeding b
the 3™ Uni-In Alliance SymposiuntJniversity of Sri Jayawardanapura, Sri Lanka. p.56.

2. Ranatunga, R.A.G.N., Samarasekara, R., Bandara, V.S., Perera, H.D.S.M., Weeratunga,
H.D. and Gimhani, D.R. (2017). Comparisonsolventfree microwave extraction and
conventional hydralistillation of essential oil from local gingdZingiber officinale
Roscoe) Proceedings athe 16" Agricultural Research Symposiudivayaba University of
Sri Lanka p.56-60.

3. Ranatunga, R.A.G.N., Perera, H.D.S.M., Bandara, V.S. and Samarasekara, R. (2018).
Solventfree microwave extraction of essential oil from leave€Oofmum tenuiflorum
Proceedings ofthe 5" International Conference on Multidisciplinary Approaches,
University of SriJayewardenepura.149.

4. Ranatunga, R.A.G.N., Perera, H.D.S.M., Bandara, W& Samarasekara, R. (2018).
Solventfreemicrowave extraction of essential oil from leagé€innamomum zeylanicum
Blume. Proceedings of thag" Annual Session#nstitute of Biology Sri Lanka.p.45.

5. Ranatunga, R.A.G.N., PererH,D.S.M., Bandara, V.S. and Samarasekara, R. (2018).
Solventfree microwave extraction of essential oil from baflCinnamomum zeylanicum
Blume Proceedings othe 11" International Research Conferenc@eneral Sir John
Kotelawala Defens®niversity. p.14

Awards

1. Gold Medal forOral Presentation at the 3MT Competition (2018) organized jointly by Sri
Lankan Academy of Young Scientists (SLAYS) and National Science Foundation of Sri
Lanka (NSF) in collaboration with Coordinating SecretamatScience, Technology and
Innovation (COSTI)or the presentation on Chemical and Biological Characterisation of
selected Sri Lankan medicinal plants f@ueaddedindustrial applications H.D.SM.
Perera

Popularization Activities
1 Demonstratd the MHGechnique.
9 Displayed the products/extracts prepared by MHG technéq@xhibitions.
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Value addition to coconut oill

Grant No: TG 16- 119

Project Team *Dr. T.D.C.M.K. Wijayasiriwardena
Ms. W.A.D.D.Wasalamuni
Ms. D.L.S.M. Jayarathne

Project Period:  2016- 2018

Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Coconut oil isavailable abundantlin Sri Lanka However,it has not been utilizetb its full
potential due to various reasons such as stickiness, rangiddy shelf life, technology gap
etc. Coconut oil has various physical forms such as ordi@acpnut oil,Virgin coconut oil,
King coconut oil orRBD oil. Each of them has specific characteristics, physical properties,
chemical properties, and therapeutic properties. Value addition to naturally av@itableut

oil may havea potential market inthe herbal and

cogmetic industy in thefuture.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

9 Standardized herbal and cosmetic products base
on Coconut oil withimprovedprocess technology
weretransferred taheindustry.

i
Scientific Communications ?'
1. Zeeniya, MF.F., Wasalamuni, W.A.D.D.,\ -~

Jayarathne, D.L.S.M.and Wijayasiriwardena,
T.D.C.M.K. (2017). Investigation of physico
chemical properties of various typesGafconut oil.Proceedings ahe3 Symposium Ui
In Alliance,University of Sri Jagwarderepura. p. 62.

a.
«.’;

Popularization Activities
1 A technology training workshop was conducte@018to elevate the technology
skills of S&T officers of the Ministry of Science, Technology and Researclotret
industry representatives.
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Developmentof technologies for sustainable raw material production for
cosmetic industry using endem@yrinops walla gaertfSin. Walla Patta)
d an endemic, industrial potential, lucrative fragrance plant grown in
Sri Lanka

Grant No: TG 16- 120
ProjectTeam: *Dr. P. Ranasinghe
Prof. R.M. Dharmadasa
Mr. S. Gunasekera
Mr. A. Satharasinghe
Project Period:  2016- 2019
Funded by: Sri Lanka Treasury

*Principal Investigator

Background
Agarwood is a fragrant resinous heartwood product producedtyalmicrobial infection in
the plantGyrinopswalla,l ocal |y known as fAWal | aagiaobd a o i

forming tree that is endemic to Sri LankBhe fungal infectioron the woundedstemof G.
walla treesinduces the formationof agarwood. The resin is secretesh defense mechanism
by the trees. The resin is deposited around the wounds over theeyeatsally forming
agarwood This aromatic resi i s wused for the producti on
perfumes due to its unique fragraraeal has a high demand globalencejllegal harvesting
and smuggling of this plamut of the countryhavebeen reportedverthe last few decades
Theseedsarethe most commonly used methtmdpropagatés. wallabut the seedling supply

is inadequate to meet the demandiso, this plant takea longtime to produce the resin within
its stem.Therefore considering all the above situatiahe project wa initiated todevelopan

in vitro micropropagationechniquethat can ensure a rapid rate of multiplication of plantlets
and aggrandized productionlmibactive molecules in tissues.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 A newtest method was developed to test ttéapenoidcontent in plant material. This
method is now used for bioactive phytochemical testinglat

1 The callusand microorganism eoulture method tested in thisusly, iscapable of inducing
some important sesquiterpenes such &.imalla callus.

1 The knowledge generated @& walla analysis supported new contract project othe
development ok chemometric method for differentiatiarfi extracts of locats. wallaand
imported agarwood extracts with Asiplantation.

Scientific Communications

1. Kandapolaarachchi, O.K., Weerathunga, H.D., Somadasa, C.T., Dharmadasa, R.M. and
Ranasinghe, P. (2018). Estimation of terpenoid contents ferefit parts ofGyrinops
walla (Walla patta) Proceedingof the Asian Symposium on Medicinal Plants, Spices and
Other Natural Products X\IASOMPS XVI), 12-14" December 2018, Colombo. p.2.
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Development of a anti-glycation and glycation reversing assay kit
addressingall stages of glycation process

Grant No: TG 16123
Project Team: *Prof. G.A.S. Premakumara

Dr. P. Ranasinghe
Dr. (Ms) W.P.K.M. Abeysekera
Prof. (Ms.) W.K.S.M. Abeysekera

Project Period:  2016- 2018
Funded by: Sri Lanka Treasury

*Principal Investigator

Background

There araan extremelfimited number of antglycation kits available worldwide. Even those
available kits address only some known glycated products which have been identifiex
Further, none of these available liddressethe glycationreversingprocess. Therefor¢ghe
objectiveof this researchvasto developan antiglycation andglycationtreversingassay kit
addressing all stages tfe glycation process

Project Achievements/Outcomes
Technologies/Processes/Methods Developed

)l
)l
)l

Early andmiddle-stageanti-glycation and glycation reversing assays
Anti-glycation assay kit
Glycation reversing assay kit

Technologies Transferred/Commercialized

1

Developed KIT is available for technology transfe

Publicationsin Refereed Journals

1.

2.

Arachchige, S.P.G., Abeysekera, W.P.KavidRatnasooriya, W.D. (2017). Argéimylase,
anticholinesterases, argilycation and glycation r&rsing potential of bark and leaf of
Ceylon cinnamon innamomum zeylanicunBlume) in vitro. EvidenceBased
Complementary and Alternative Medicjmeticle ID 5076029

Abeysekera, W.K.S.M., Abayarathna, U.P.T.C., Premakumara, G.A.S., Jayasooriya,
M.C.N. and Abeysekera, W.P.K.M. (2018). Anglycation and glycationreversing
potential of fenugreekTrigonellafoenumgraecun) seed extractBiomedical Journal of
Scientific & Technical ResearcB(1), 31383142
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Investigation of Sri Lankan natural compounds as drug leads for
inflammatory diseases and management of dyslipidemms//icoand /n-
vitro approach

Grant No: TG 16136

ProjectTeam: *Dr. P.Ranasignhe
Ms. S.M. Abdulla
Dr. C. Rathnaweera
Dr. S.Weerasinghe
Dr. C. Udawatte

Project Period:  2016- 2018

Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Natural products remain the best and most productive sourceags and drug leads. They
possess enormous structural and chemical diversity that is unsurpassed by any synthetic librar
About 40% of the chemical scaffolds found in natural products are absent iGstauzgicinal
chemistry collection. This Study inwas the use of natural products to identify suitable probes
with antrinflammatory propertiesn silico models provide high throughput and are used in the
very early stages of the drug development process. Many drug discovery programs include
computationbmethods as an important pdfor this study, natural compods published from

plant speciesound in Sri Lanka, obtained from reviewing published information in reputed
peerreviewed journals during the period 1927014 were used. To further validatedir uses,

this research study uses these natural products as ligands in molecular modeling studies with
selected enzymes. The following enzymes were chosen to be targeted, considering their ability
to curedyslipidemia an@ntiinflammatorydiseases, if their action was inhibitédgiotensin
convertingenzyme(ACE), Renin, HMGCo-A reductase, Aldose Reductase, COX1, COX2,
Acetylcholine esterasandButyrylcholine esterase.

Project Achievements/Outcomes

Technologies/Processes/Methods Devptal

9 Established a&ComputerAid Drug Design (CADD) system at the Herbal Technology
Section

1 Promising inhibitors of Angiotensin Converting Enzyme, Renin, HMGAReductase,
Aldose Reductase, Acetyl Choline Esterase, Butyl Choline esterase, 1D COX2
have been identified usirmpmputeraideddrug designing
Angiotensin Converting Enzymorelloflavone Garcinia spicatd, Mangiferin Salacia
oblongatg, Linarin (Exacum macranthjisNectandrin B and Malabaricone ®\ristica
fragrang, Stemonoporol and ResveratrolVateria copallifero}, Balanocarpol
(Balanocarpus zeylanicuand Hopea jucundg Cordatolide B and CQalophyllum
cordatcoblongun.

Scientific Communications

1. Abdulla, SM., PremakumaraG.A.S. and Udawatte, C. (201 Binding properties of
Angiotensinconverting enzyme binding properties with selected Sri Lankan natural
productsin-silico study.Chemistry in Sri Lanka34(2),17-18.
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Perera, A.S., Ranasinghe, P., Ratnaweera, C.NUdagvatte, C.S. (2017). Xanthones
derivatives from natural products found in Sri Laakaacetylcholinesterase inhibitons:
silico approachChemistry in Sri Lanka34(2),15-16.

Abdulla, SM., PremakumaraG.A.S. and Ranasinghe, P. (201x}silico study of the
binding properties of Renin with Phoenicanthudiroceedings of the International
Conference on Drug Discovery and Developm&@aiombo p.12
. Abdulla, SM., Premakumara, G.A.S. and Ranasinghe, P. (2@dafputational study of
Angiotensinconvertingenzyme and Renin with Phoenicanthustroceedings of the 10
International Research Conferenc&eneral Sir John Kotelawala Defence University
p.50

Abdula, SM., Premakumara, G.A.S., Ranasinghe, P. and Jayasinha, P. (2017).

Computational study on binding interaction of Renin with Phoenicanthu&ioeeedings
of the & Biennial Research Symposiumdustrial Technology Institut&ri Lankap.18

Perera, A.S., Ranasinghe, P., Ratnaweera, C.N. and Udawatte, C.S. ([@&llito
screening of xanthones derivatives from Sri Lankan natural products against
acetylcholinesteras@roceedings of the International Conference on Drug Discovery and
DewelopmentColombaop.10.

Perera, A.S., Premakumara, G.A.S., Ranasinghe, P., Jayasinha, P. and Ratnaweera, C.N.
(2017).In-silico study of acetylcholinesterase inhibitors from Xanthone derivatives from
natural products found in Sri Lankaroceedings athe 3 Biennial Research Symposium
Industrial Technology InstituteSri Lanka. R0.

Abdulla, S.M., Premakumara, G.A,Ranasinghe, P. atutawatte, C. (2018Novel drugs

for the management of hypertension: Molecular dynamic study of Renin bound to selected
Sri Lankan natural productProceedings of the Asian Symposium on Medicinal Plants,
Spices and Other Natural Products, X1146.

Abdulla, S.M., Premkumara, G.A.S., Ranasinghe, P. &rdhwatte, C. (2018Molecular
dynamic simulation o&ngiotensirconvertingenzyme with Malabaricane @roceedings
of the University of Colombo Research Symposuh®8.

Popularization Activities

1

A workshopwas carried oubn Molecular docking and basics of CompuAdéded drug
design for natural product research at the Herbal Technology Section, ITI on March 2018
to all staff members of ITI with the idea of transferring the basaking methodology.
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Formulation of cost effective, high efficacyatural agricultural pests
controlling agent (NAPCGA0% EC)

Grant No: FP 122
Project Team: *Prof. RM. Dharmadasa
Mr. K. Kannangara
Project Period: 2017 2020
Funded by: National Research Council, Sri Lanka

*Principal Investigator

Background

Herbivorous insects are said to be responsible for destroying approximatéfifttoné the

world's total crop production annually. The sagking insectsncluding planthoppers,
leafhoppers, mealy bugs, aphids, whiteflies and thrips an@jorthreat to many agricultural

crops such as fruit and vegetables, plantation crops, spices as well as ornamental crops. Infested
plants become wilted, yellowdeformed or stunted, and may eventually dieven though
controlling insect pests using chemicals is an effective option, continuous application of
chemical pesticides builds up resistance in insect .destther,causes deleterious effeasn
beneficial organims andhasnegative impactenthe environmenfT h e r @ fhicamwee st i gat
of envifrronemednity-ef 6 at € irbyaescends tgoradden product / s
mi ni mize these hpgambve bmpaat saafhépraojactl t ur o
was aimedat formulaing plant protection products(PPP)from locally available medicinal

plants that can be used as cheap and safer alternatives to synthetic insecticides to protect crops
from pestsgspeciallysapsuckinginsects A PPPwas prepared by adding essential oils as well

as plant extracts of selected plants.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

9 Developedan economically viable, highly effective, commercial product called NAPCA
for sapsucking and other insects. The product has a shelf life of up to 3 years.

1 Aninventoryof plant speciewas prepared includirigsect repelleréind insecticidal plants
available in Sri Lanka.

9 Established protocols for agronomic practices, taxonomiaracierization and
phytochemical screenings for selected plant species.

Publicationsin Refereed Journals

1. Dharmadasa, R.M., Rathnayake, R.M.D.H., Abeysinghe, D.C., Rias&aA.N.,
Samarasinghe, K. and Attanayake, A.L.M. (201%jreening of local and introduced
varieties ofPogostemon heyneanbenth. (Lamiaceae), for superior quality physical,
chemical and biological parametev8orld Journal of Agricultural ResearcB(6), 261-

266.

2. Premathilake,U.G.A.T., Wathugala,D.L. and DharmadasaR.M. (2018. Effect of
different fertilizers on crop growth, oil yield and chemical composition of lemongrass
(Cymbopogon citrate¢DC.) Stapf) The Journal of Agricultural Sciences Sri Lanka
13(3), 254-262
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PremathilakeU.G.A.T., WathugalaD.L. andDharmadasaR.M. (2018. Evaluation of
chemical composition and assessment of antimicrobial activities of essential oil of
lemongrass Gymbopogon citratugdc.) stapf) International Journal of Minor Fruits,
Medicinal and Aromatic Plantgl(1), 13-19.

Rathnayake, R.M.D.H.Dharmalasa, R.M. and Abeysinghe, D.C. (2Q1Bjfect of
different spacing and fertilizer levels on physical and chemical yield of different parts of
Pogostemon heynean@enth. (Lamiaceae)World Journal of Agricultural Research,
7(2), 4951.

De Silvg G.BV.U., Dharmadas&®&.M., Senanayak®.A.S.P., LinthaA. and Sewwandli
S.K.U. (2020) Comparison of essential oil content and composition of different parts of
Cymbopogon citratugDC.) Sapf (Poaceae) grown in Sri Lank&/orld Journal of
Agricultural Researchg(1), 1-5.

DharmadaseR.M., Jayasinghe).A.T.U., ArawwawalalL.D.A.M. and Fonseka D.L.C.K.
(2020). Compositional analysis of volatile compounds of Pasparaimixture of leaves

of five rutaceae plants used as an effective remedy for respiratory system microbial
infections in traditional systems of medicin®orld Journal of Agricultural Research
8(3), 84:88.

De Silvg G.B.V.U., DharmadaseR.M., SenanayakeR.A.S.P. and Lintha A. (2021).
Selection ofsuperior qualityCymbopogon nardud..) Rendle (Poaceag@ppulations by
means of quantity and quality of essentids. World Journal of Agricultural Research
9(1), 1-8.

Scientific Communications

1.

Lakshmi, J.W.P.H., Abeysinghe, D.C. and Dharmadé&shl. (2016) Comparison of
growth parameters, bioactive compounds and antioxidant capacity of two pogostemon
species under two different growing systeRm®ceedings ahe14" Agricultural Research
SymposiuniWayambe University of Sri Lankp.288291.

Dharmadasa, R.M.Rathnayake, R.M.D.Mand Abeysinghe, D.C, (2017). Effect of
different spacing, fertilizer treatments on physical and chemical yield of different parts of
Pogostemon heyneanBenth. (LamiaceaeProceedings of the 73Annual SessionsSri
Lanka Association for thAdvancemenof Sciencep.142

Dharmadasa, R.M.Amadoru, I.J. andAbeysinghe, D.C. (2018). Effect of different
mulches on yield, antioxidant capacity, bioactive compounds oil contents and composition
of Pogostemon heynean@enth. (Lamiaceae)Proceedings of the"68ICAUST (2018)
International Conferencgesri Lankap.102.

Amadoru, 1.J., Abeysinghe, D.C. and Dharmadasa, R.M. (2018). Effect of irrigation and
natural shade under coconut palms on yieldoaiotant capacity, bioactive compounds, oll
yield and composition d?Pogostemon heyneanBgnth. (Lamiaceaelroc. Win C 2018.
Dharmadasa, R.MLintha, A., Gunasekara, G.Y.MDe Silva, G.B.V.U and Sewwandi,
S.K.U. (2018). Essential oil content and casition of different parts o€ymbopogon
citratus Stapf. (Gramineae) grown in Sri Lankroceedings of th&4" Annual Sessions

Sri Lanka Association for the Advancement of Sciepck4

Dharmadasa R.M., Gunasekara, Y., Lintha, A. an®e Silva, G.B.V.U. (2018).
Comparison of essential oil content and composition of different parts of locally grown
Trachyspermum amniiL.) Sprague species with market sampRimceedings ofhe 74"
AnnualSessiors, Sri Lanka Association for thedvancement of Sciencp.15
DharmadasaR.M., Lintha, A., GunasekaraG.Y .M., De Silva, G.B.V.U andSewwandi,
S.K.U.(2018).Comparative study on essential oil content and composition of two varieties
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of Cymbopogan nardysopulations in Sri Lankdroceedings of the ?4Annual Sessions
Sri Lanka Association for the Advancement of SciepcELO.

8. DharmadasaR.M., Lintha, A., Gunasekara(3.Y.M., De Silva, G.B.V.U andSewwandi,
S.K.U. (2018. Comparison of essential oil content and composition of different parts of
Cymbopogan citrateSTAPF andCymbopogan nardu@..Rendle) grown in Sri Lanka
Proceedings of BInternational Conference on Ayurveda, Unani, Siddha and Traditional
Medicine.

9. Amadoru, I.J., Abeysinghe, D.C. afdtharmadasa, R.M2018). Effect of irrigation and
natural shade under coconut palms on yield, antioxidant capacity ivoe@atpounds, oil
yield and composition d?Pogostemon heyneanBenth. (Lamiaceaelroc. WinC 2018.

10. Senarathne,M.A.H., Dharmadasa,R.M., Abeysinghe, D.C., Mewan K.M. and
GunarathnelH.D.M.D.P. (2019)Screening of leaves @ditrus varieties for their phenolic,
flavonoid and essential oil contents and total antioxidant cap&igeedings ofhe 18"
Agricultural Research Symposiuvayamba University of Sri Lankp.627631

Awards

1. Gold Medal 2020n the Open Category under the technical field of Agriculture for the
development oNatural Agricultural Pest Control Agents (NAPCA) by using Sri Larkan
grown medicinal and aromatic plant extracts for the control of sucking agriculturahpests
the award ceremony organized by the Sri Lanka Inventors CommissioR.M.
Dharmadasa

2. DASIS award 2021 (open category) under the technical field of Agriculture for the
development of a natural agricultural pest control agent (NAPCA) by usingfkan
grown medicinal and aromatic plant extracts for the control of sucking agricultural pests
at the awards ceremony organized by the Sri Lanka Inventors Commis&iadvi.
Dharmadasa.

Popularization Activities
1 Workshops onthe effect of NAPCA were condtted targeting extension officeend
potentialfruit and vegetable growers
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Establishment of biologically relevant antioxidant kagsays covering
different modes of action: applications in R&D and commercialization

Grant No: TG 18-139
Project Team: *Dr. (Ms.) W.P.K.M. Abeysekara
Prof. G.A.S. Premakumara
Dr. P. Ranasinghe
Prof. (Ms.) W.K.S.M. Abeysekara
Project Period:  2018- 2019
Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Antioxidant activity of a test samptannotbe concluded based on a single test method. Each
method varis in different respest The antioxidants in &st sample may act by multiple
mechanisms in a single system or different single mechawniepending on each test method.
The biological relevareof each method is also different. Therefore, to,dagous methods

are used inthe investigation ofthe antioxidant activity of test samples (foggdant extracts,
commercial antioxidants etc.). Currently, a range of antioxida#assaymethodshasbeen
establishednd used ifbothR&D activitiesandas acommercialied servicat ITl. However,
most of the available methods are based on-physiological radicalsourcessince the
biological relevance is limitedTo date there are no established antioxidant bioassays to
evaluate the lipid peroxidation of biological materials including foods and serum samples at
ITl. Therefore,the objective of this projecivasto establsh biologically relevant antioxidant
bioassays covering different maoke action

Project Achievements/Outcomes
Technologies/Processes/Methods Developed
1 Hydrogen peroxide radical scavengiityO,) antioxidantioassay

Hydroxyl radicalscavenging antioxidant bioassay
Thiobarbituric acid (TBA) antioxidant bioassay
Widen the area of antioxidant bioassays at ITI

Evaluation of antioxidant activity of foods and natural products through differentsabde
action

=A =4 -8 4

Scientific Communications

1. Weerakkody, R., Abeysekera, W.P.K.M., Abeysekera, W.K.S.M., Ranasinghe, P.,
Premakumara, G.A.S. and Ratnasooriya, W.D. (2019). Antioxidants and antioxidant
activity of root and stem bark Moringa oleiferaLam. (Murunga)Procealings of the89"
AnnualSessiondnstitute of Biology, Sri Lankan.60.
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Value addition to essential oils by fractional distillation under vacuum

Grant No: TG 18-140
Project Team: *Prof. G.A.S. Premakumara
Dr. H.D. Weeratunga
Dr. P. Ranasinghe
Dr. H.P.P.S. Somasiri
Project Period: 2018- 2021
Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Presently no value additions are taking place for essential oils produced in Sri Lanka by
fractional distillation.Moreovet Sri Lanka does not produce any natural isolates or fragrance
conmpoundgfor the world market whiclare highly demaretlin the pharmaceutical, flavor and
fragrance industries. Further, the essential oils readily available in Sri Lanka can be fractionated
to aroma compounds or fractionated compounds can be chemically transé® iogdnotes
perfumes. The essential oils produced in Sri Lanka are mainly egporErance, Germany,
theUnited Kingdom andhe USA as ingredients fahe perfumeindustry Thos countriesare

only producing top notes suchlagvender, Jasmine aRbse. The middle notes and the bottom
notes are impoed from Asian countries including Sri Lanka and formulate the fragrance.
However, Sri Lankaroducedoth bottom and top notes reapd for the perfumery production
thoughwe are stillunable tosucceedn the perfumery industry. Therefore, the projeas
conducted to adslalue to essential oils readily available in Sri Lanka by fractionating them
into expensive and highly demagdhatural isolates. Some of those fractionated natural isolates
canbe transformedhto expensive top notes suchlasone.In addition fractiondged essential

oil fractions such asitronelal,citronellol andgeraniol can be used to manufacture naturse
fragrance. Further, fractionated natural isolates suclkeagenol citral andcaryophyllenecan

be exported as precursors to synthesize expensive and highly éshecantpounds irthe
pharmaceuticaflavor and fragrance industries.

9 The studycontributedowards the improvement of the essential oils manufacturing industry
and contributsto uplifting the economy of the country.

1 The findings of the study encouratlpe production of natural isolateligh-quality natural
essential oils, perfumery, effectiwr fresheners as mosquito repellent activity and top
notes including rose oil substitutes.

9 Thefindings of the present studywould have aonsiderable impact on the pensbcare
products householdproducts, flavor and fragrance industry and pharmam=gunhdustry
of the country as it will contribute towards improvement in the social and economical
disciplines.

1 These findingswould encouragecultivators to grow Cinnamon, Clove, Citronella and
Lemongrass and hence have a direct impact on improving the nationaicdugty.

Project Achievements/Outcomes
Technologies/Processes/Methods Developed
1 Technology was established for fractioning volatile oils includimamon leaf,
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Cinnamon bark, Cegh Citronella, Lemongras&love stem an€love bud under reduced
pressure as per the guidelines giverti®Operation Manual. The fractionation protocols
can be transferred as technologies in each case.

Technology was developed to upgra@ianamon chip oil to higher grade aromatherapy
gradeCinnamon bark oil with 60% cinnamaldehyde level (Fractionated oil was used for
formulation).

Natural isolates including Eugenol (98%), Linalool (70%), Citral (95%]),irdonene
(68%), Geraniol (68%) & Camphene (68%#gre developed

Ladie®perfume with rose fragrance

Mosquito repellent lotion for children and adults (Fraction&#abnella oil was used)

Scientific Communications

1.

Lokuge, C.M.,Weerathunge, H.D., Premakumara, G.Aa8d Chandrathilaké&s.G.T.
(2019). Evaluation of essential oil yield and chemical compositions of
Lemongras¢Cymbopogon spp cultivars grown in different locations Sri Lanka.
Proceedings of the 24nternational Forestry and Environment Symposilmiversity of
Sri Jayewardenepum60.

Lokuge C.M., ChandrathilakeG.G.T. and Weerathungd.D. (2019). Study oshemical
composition otthe essentialoils obtained from selective dilearing plants in Sri Lanka
Proceedings of th&" UNI-IN ALLIANCE 2019 Symposium of the B Gtonours) Degree
in Applied Science&niversity of Sri Jayewardepura.p.?.

Lokuge C.M., RanasingheP., WeerathungeH.D., PremakumaraG.A.S. and De Silva
H. (2022).Fractionating of Ceylon citronell&€ymbopogon nardusRendle) essential oils
by fractionaldistillation underreducedpressure Proceedingsof the @' International
Conference oMedicinal Plants, Herbal Products & Hydroponjtsniversity of Colombo.
p.52
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Comprehensive utilization of Sri Lankan grownldbringa oleiferd_am.
in developing health food and herbal medicinal productsstartup the
Moringa oleiferd_.am. industry in Sri Lanka

Grant No: TG 18141

Project team: *Prof. (Ms.) J.K.R R. Samaraseka
Dr. T.D.C.M.K. Wijesiriwardena
Dr. (Ms.) H.D.S.M. Perera
Dr. (Ms.) D.M.W.D. Divisekera
Dr. (Ms.) S.A.S. Jayawardana

Project Period: 20182021

Funded by: Sri Lanka Treasury

*Principal Investigator

Background
Moringa is considered as one of the world's most beneficial trees. Almost all parts of the tree
have been consumed by humams have been utilized in
Ayurvedic andTraditional systems of medicine since ancie
times. Although biactive properties of different Moringa
varieties were reported, limited studies have been conducted
the Moringa varietiethatare grown in Sri Lankarhis project
was focused on investigating antioxidant, antidiabetic,- a
inflammatory and antimicrohl potentialof leaves, barks, pods
and flowers of SrLankarrgrownMoringa varietiesA range of
Moringabased food and herbal medicinal produciss
developed targeting healttonscious consumers.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 Antioxidant, antiinflammatory, antidiabetic  and
antimicrobial properties of Moringa leaves, bark, pods and
flowers were identified.

1 A method to extract Moringa seed oil was developed.

Technologies Developed

1 A chewable Moringa tablet was formulated incorporating Moringa leaves
1 A standardizetherbal tea was formulated incorporating Moringa leaves

1 A moisturizer, a body cream, a body lotion, a soap, a shower gel and a shampoo were
developed aMoringabased skin care and hair care cosmetics

A laxative mixture was formulated incorporating Moringa leaf powder

A toothpaste was formulated incorporating Moringa leaf powder

A handsanitizinggel was formulated incorporating Moringa leaf extract

A wound healing cream was formulated incorporating Moringa leaf extract
A burn cream was formulated incorporating Moringa seed oil

A pain relieving herbal sprayasformulated incorporating Moringseed oll
An ointment was formulated incorporating Moringa seed oll

= =4 =8 -8 -8 -8
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Scientific Communications

1.

Ranatunga, R.A.G.N., Perera, H.D.S.M., Samarasekara, J.K.R.R., Wijayasiriwardena,
T.D.C.M.K. and Mahanama, K.R.R. (2019).vitro antioxidant properties of leaves from

Sri Lankagrown Moringa oleifera Lam. morphotypes.Proceedings ofthe 12"
International Research Conferenc&eneral Sir John Kotelawala Defense University
p.186.

Hemathilaka, D.M.K.S., Samarasekera, J.R.R Perera, H.D.81. and Kottearachchi,

N.S. (2019). Development of Moringsl¢ringa oleiferg based formulations for industrial
application. Proceedings ofthe 18" Agricultural Research SymposiunWayamba
University of Sri Lankap.246-249.

Dissanayaka D.M.D.C., Divisekera, D.MW.D. and Hettiarachchi, S.(2019).
Investigationof antibacterial activity oMoringa oleifera(drumstick)andassessing as a
potential ingredient to increase the shelf life of minimally procesdtednantherasessilis
(Mukunuwenna) Proceedings ofthe Rajarata International Research Conference,
Rajarata University of Sri Lanka.214.

Bamunuarachchi, B.A.S.U., Dasanayaka, P.N., Liyanarachdbi, Berera, H.D.S.M. and
Samarasekara, R. (2021). Preparation and standardization of astethpcorporating
Moringa oleiferaleaves.Proceedings ofhe 5" Biennial Research Symposiumgustrial
Technology InstituteSri Lanka. pl6.

Bamunuarachchi, B.A.S.U., Samarasekara, R., Dasanayaka, P.N., Liyanarachchi, G.D. and
Perera, H.D.S.M(2021). Preparation, evaluation and comparisonMdringa oleifera
incorporated toothpaste with commercial toothpa3teceedings ofhe Young Scientists'
International Conference on Multidisciplinary Researdational Institute of Fundamental
Studiesp.27.

Bamunuarachchi, B.A.S.U., Samarasekara, R., Dasanayaka, P.N., Liyanarachchi, G.D. and
Perera, H.D.S.M. (2021)In-vitro antibacterial activity of developed toothpaste
incorporatingMoringa oleiferaleaves against Staphylococcus aureus, Proceedings-of Uni
in-alliance, Faculty of Applied Sciences, University of Sri Jayewardenep4ta

Awards

1.

Best Oral Presentath Award at Young Scientists' International Conference on
Multidisciplinary Research, National Institute of Fundamental Stuisdy.2021Paper:
Bamunuarachchi, B.A.S.U., Samarasekara, R., Dasanayaka, P.N., Liyanarachchi, G.D. and
Perera, H.D.S.M. (2031 Preparation, evaluation and comparisonMafringa oleifera
incorporated toothpaste with commercial toothpaste
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Pharmacognostical investigation afurcuma albiflord hw(Harankaha)

Grant No: FP 127

Project Team: *Dr. T.D.C.M.K. Wijayasiriwardene
Prof. G.A.S. Premakumara
Dr. H.M.1.C. Herath

Project Period:  2018- 2020

Funded by: National Scienc&oundation, Sri Lanka

*Principal Investigator

Background

Curcuma albifloraThw. vernacih r | 'y k n o wn assused iiEadifionak Sxi hamkan
medicine as an antnflammatory drugas a poultice, paste or oil made with the rhizameas

a herbal oil to mitigate arthritic joint problems. Although the raw materia@desquately
available, no commercial products are yet available in the market. Therefore, it was thought to
investigaé with scientific evidence on thealueaddedproduct and consumer satisfaction
survey of the ointment produced from fAHar ai

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 Anti-inflammatory ointment, validated byhe community as postpostmarketing
surveillancestudy which can be considered agreliminary clinical study to find the
effectiveness on the use of the product.

1 A perfume was developagingthevolatile fractiotn  of fAHar ankahaodo whi

animport substitute irthefragranceandustry.

Publicationsin Refereed Journals

1. Herath, H.M.l.C.,Wijayasiriwarderna, T.D.C.M.K. an®remakumara, G.A.S. (2017).
Comparative GEMS analysis of allCurcumaspecies grown in Sri Lanka by multivariate
test.Ruhuna Journal ocience8, 103111.

2. Herah, H.M.I.C., Wijayasiriwarderna, T.D.C.M.K. an®remakumara, G.A.S. (2017).
Anti-inflammatory activity ofCurcuma albiflorarhw. species grown in Sri Lank#ournal
of Ayurveda Medical Scienc(4), 290- 293.

3. Herath, H.M.I.C.,Wijayasiriwarderna, T.D.C.M.K. an®remakumara, G.A.S. (2017).
Morphological andmicroscopical analysisf five Curcumaspecies grown in Sri Lanka
usingmultivariatetest International Journal of Pharmacognqsy7), 224- 231.

4. Herath, |, Wiayasiriwardena, C., Joshi, R. and Premakumara, S. (2018).
Pharmacognostical investigation@©fircumaalbiflora Thw.: A review.American Journal
of Essential oil & Natural Product$(4), 1826.

5. Herath, I., Wijayasiriwardena, C., Joshi, R. and Premakumara, S. (2018). Identification and
volatile composition oCurcuma oliganthal'rimen. American Journal of &ential oil &
Natural Products6(2), 1114,

6. Herath, H.M.I.C., Wijayasiriwarderna, T.D.C.M.K., Karunagoda, L.M., Premakumara,
G.A.S. (2018) Study on effectiveness and user satisfaction ehéatnmatory ointment
of Curcuma albifloraThw. in Bentota Diisional Secretariat, Southern Sri LanRathuna
Journal of Science(2), 140149.
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7. Herath, H.M.I.C., Wijayasiriwarderna, T.D.C.M.K. and Premakumara, G.A.S. (2018). In
vitro antioxidant and in vivo antnflammatory activity ofCurcuma albifloraTHW. Sri
Lanka Journal of Biology3(1), 2433.

8. Herath, |[., Wijayasiriwardena, C., Joshi, R. and Premakumara, S. (2018).
Pharmacognostical investigation of Curcuma albiflora Thw.: A reviawnerican Journal
of Essential oil & Natural Product$(4), 1826.

Scientific Communications

1. Herath, H.M.IC., Wijayasiriwarderna, T.D.C.M.K., Karunagoda, L.&hdPremakumara,
G.A.S. (2018) Study on the effectiveness and user satisfaction ofirdtammatory
ointment of Curcuma albifloraTHW. in two communitybasedcenters in Southern Sri
Lanka.Proceedings of thAnnual ResearcBymposiumUniversity of Colombo.

2. Herath, H.M.1.C.,Wijayasiriwarderna, T.D.C.M.K. an®remakumara, G.A.S. (2017
Anti-inflammatory activity ofCurcuma albifloraon cotton pellet induced granuloma in
rats. Proceedings tie3" BiannualResearctBymposiumindustrial Technology Institute,
Sri Lanka p.28-29.

Post Graduate Degree
1. Mr. H.M.I.C. Herath obtained PhDdegree from the University of Colomibo2017
Thesis Title: Pharmacognostical investigatiorCafcuma albifloraThw. (Harankaha)
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Development of an adulteration detection kit for bee honeyifafustries

Grant No: TG 19-179

Project Team: *Dr. T.D.C.M.K. Wijayasiriwardene
Ms. M.K. Kumarapeli

Project Period:  2019- 2020

Funded by: Sri Lanka Treasury

*Principal Investigator

Background
Bee honey is adigh-demandnutraceuticathat hasan annual demand of over 20,000 metric
tons. However, local production is less than half and adulterated haskgenreported over
the years Since obtaininga reportfrom a third-
party laboratory wouldtake a few daysand was
considered burderto industies it wasdecided to
develop a tailor-made solution for industries,
vendors andhe public.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

9 A tailor-made field adulteration detection kit
for bee honeydentification was developed

Technologies Transferred/Commercialized

1 Group technology transfer was done 4
public health inspectors othe Colombo
Municipal Council in 2020.

1 More than30 test kits have been delivered to
theindustry stakeholders by 2020.

Awards

1. Award for the Best Innovation Project 2019 for
the project titled fADevel opment of an adu
at the4™ Biennial Research Symposium, Industrial Technology InstitufeD.C.M.K.
Wijayasiriwrdenaand Madushika Kumarapeli

Popularization Activities

1 Awarenesgprogrammeto AstronPharmaceuticals Ltcbn adulteration detection of bee
honey.

1 Awareness given tbugh various marketing events conducted by MBD of ITI.

1 New device to determinde quality of bee honey, Daily Mirrdlewspapef14.11.201%.
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BIOTECHNOLOGY

The Industrial Technology Institute (ITI) conducts
cutting-edge research, testing services, and collaborative
projects in molecular biology and biotechnology to support
the advancement of agriculture, health, environment, and
industry in Sri Lanka.

With expertise in modern biotechnological techniques, ITI
engages in product development, problem-solving research,
and technology-driven solutions for national needs. We also
provide specialized training programs and educational
opportunities, fostering knowledge transfer to students,
professionals, and industry partners.
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Iron fortification of rice seeds using soya bean ferritin

Grant No: TG 11- 52
Project Team: *Dr. (Ms.) S.G. Senaratne
*Dr. (Ms.) W.W.P. Rodrigo
Ms. H.H.K. Achala
Project Period:  2011- 2015
Funded by: Sri Lanka Treasury

*Principal Investigatos

Background

Iron deficiency is one of the most widespread nutritional disorders in the world. Several
approachebave been taken to solve this isdoiet none of them are able to fully address this
problem. In this contexthe development of rice plants with high iron content by genetic
engineering methads a promising approach. Therefotiee overallobjective of this research
was to increase irocontent in rice seeds by introducing a soybézigdine maxL).) ferritin

gene into rice Qryzasativasspindica) seeds under the control of rice sepecific globulin
promoter.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 Establishment of a simple and efficient transformation method to transform foreign genes
into rice plants called fAin plant transfo

Scientific Communications

1. Perera, M.D.H., Govindaraj, N., Bandara, K.G.W.W., Chandrasekharan, N.V. and
SenaratneS.G.(2012). Cloning of soybean ferritin gene towards 4fortification of rice.
Proceedings of the 88Annual Session Sri Lanka Association for Advancement of
Scierce p.100.

2. Perera, M.D.H., Govindaraj, N., Bandara, K.G.W.W., Chandrasekharan, N.V. and
SenaratneS.G.(2013). Cloning of soybean ferritin gene towards 4fortification of rice.
Proceedings of Annual Research Symposindustrial Technology Institutg.2.

3. Rodrigo, W.W.P., Achala, H.H.K.Bandara, K.G.W.W., Rathnayaka, N.R.M.K.N.D.,
Withana, W.T.G.S.LChandrasekharan, N.V. and Senaratne, S.G. (28iLl)ies towards
the development of transgenic rice expressing fermimceedings of the™7Annual
Scientific Sessiondnstitute of Biochemistry, Molecular Biology and Biotechnology,
University of Colombop.23.

4. Del pachit hr a, H. D. , Rodri go, Weg@hemtion e n d
ferritin-rich transgenic rice plants using-ptanta transformation methoBroceedings of
the Postgraduate Institute of Science Research @ssd017 (RESCON 201University
of Peradeniyap.74.

5. Fonseka, W.N.T. and Rodrigo, W.W.P. (2019). Detectiorertdospernspecific gene
expression in ferritin rich transgenic rice sedtteceedings of the International Research
Conference 2019 (IRCUWU 29), Uva Wellassa University of Sri Lanka296.

NCBI GenBank Submissions
1 One isolate wadeposited irthe National Center for Biotechnology Information (NCBI)
GenBank, USA
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Expression ofysinerich protein SBgLRene in rice seeds

Grant No: TG 11- 53
Project Team: *Dr. (Ms.) S.G. Senaratne
*Dr. (Ms.) W.W.P. Rodrigo
Ms. W.T.G.S.L. Withana
Project Period:  2011- 2015
Funded by: Sri Lanka Treasury

*Principal Investigatos

Background

Rice Oryza sativaspp indica), a major staple crop worldwide, has limited levelgsdential

amino acid, especially lysingwhich leads to many health effects. Genetic Engineering is one
of the techniques that can be used to resolve this nutritional problem, by improving the content
of amino acids. Therefortheoverall objective of this researglasto increase both lysine and

total protein content in rice seeds by introducing the pedfarcific lysinerich protein
encodinggene (SBgLR) from potaté@planum tuberosuninto rice Oryza sativaspp indica)

seed under the control of the rice sapécifc globulin promoter.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 Establishment of a simple and efficient transformation method to transform foreign genes
i nto rice inpladtnrt asn scfad rl ,eadt ifion met hodo.

Scientific Communications

1. Chandrikah, G., Kapurug&.P., Perera, M.D.H., De Silva, D.P.D.C., Chandrasekharan,
N.V. and Senaratne, S.G. (2012). Cloninghefpotato SBgLR gene and rice Glb promoter
to produce lysingich rice.Proceedings of the #3AnnualSessionsSri Lanka Association
for the Advancment of Sciencep.62.

2. Rodrigo, W.W.P., Chandrasekharan, N.V. and Senaratne, S.G. (2015). Construction of a
fusion cassette for the introduction disine-rich gene into rice@ryza sativd..) genome.
Proceedngs of the ? Ruhuna International Sciencand Technology Conference
(RISTCON), University of Ruhung.87.

3. Rodrigo W.W.P., Achala, H.H.K., Bandara, K.G.W.W., Withana, W.T.G.S.L,,
Chandrasekharan, N.V. and Senaratne, S.G. (2015). Development of transgenic rice plants
with lysine rich protein codimpgeneProceedings of the 7Annual Scientific SessiorSri
Lanka Association for the Advancement of Sciec80.

4. Delpachithra, H.D., Munasinghe, M., Withana, W.T.G.S.L. and Rodrigo, W.W.P. (2017).
Transformation and screening of lysine rich tramégeice plantsProceedings of the'™
Symposium of Udn Alliance,University of Sri Jayewardenepuga92.

NCBI GenBank Submissions

1 Twenty-oneisolates weredeposited irthe National Center for Biotechnology Information
(NCBI) GenBank, USA.
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Estimation of rice percentage in wheat and rice bread

Grant No: TG 12- 00-02
Project Team: *Dr. (Ms.) S.G. Senaratne
*Dr. (Ms.) W.W.P. Rodrigo
Dr. (Ms.) A.M.M.H. Athapaththu
Project Period:  2012- 2016
Funded by: Sri Lanka Treasury

*Principal Investigatos

Background

Rice flour lacks an important protein called gluten, whitnengthenshe dough and holds in
gases produced during fermentation in bakery food production. The use of rice flour is limited
to unfermented baked products since rice proteins are unable to hold gases produced during
fermentation. Hengea mixture of rice flour \th other flour types would give a higher
nutritional value and a good quality for fermented processed food rather than the rice itself.
Therefore, thesgce-incorporategprocessed food items would be a promising substitute for all
wheatbasedoods As aresult, manufacturers tend to incorporate rice and wheat in different
percentages and produce bakery items in order to attract consunnieesbtasedproducts.

Cereal composition is always a key factor in the quality and safety of food and feed. Eherefor
correct labeling is very iportant. However, wheihcomes to ricebased food, in order to attract
more consumersnanufacturergalsify the rice percentage of processed food items. Thas,
establishment of an analytical tool to detect rice adulteration and mislabeling is essential. This
studywas conductetb develop anolecularbasedmethod to quantify the rice percentage in
rice-incorporategrocessed food items

Project Achievements/Oucomes

Technologies/Processes/Methods Developed

9 Different DNA extraction methods were optimized for baked prod&emiquantitative
methods were practiced aseattime PCR facility was not available during the time period.

Scientific Communication

1. Somatilaka, B.G.N.D.K., Nanayakkara, A.K., Rajapakse, D., Senaratne, &t
Chandasekharam.V. (2013). Development of molecular methods for the estimation of
rice percentage in wheat/rice incorporated bakery produRtsceedings of the Annual
Research Symposiynioung Scientist Forum, Sri Lanka.48
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Lactide biopolymer synthesis for healthcare industry

Grant No: TG 1300/03
Project Team *Dr. (Ms.) A.M.M.H. Athapaththu
Dr. (Ms.) W.W.P. Rodrigo
Dr. P.A.D.H.N.Gunathilake
Project Period: 20137 2015
Funded by: Sri LankaTreasury

*Principal Investigator

Background

The commercial production of lactic acid using fermentation technology mainly depends on
the cost of rawnaterialsused. Therefore, it isssentiato select a raw material for industrial
production of lactic acid with a number of characteristics such as low cost, rapid rate of
fermentation, lowest amount of contaminants, high yields of lactic acid production, little or no
formation of byproducts and\ailability throughout the yeaCassavaNlanihot esculent,

also commonly called as manioc, tapioca or yuca, is one of the most important food crops
especiallyin humid tropics It is grown even in low nutrient availability amslable to resist
drought.The studywasconducted with cassava, which is used &snacostsubstrate in the
fermentation toproduce L-(+)-lactic acid. The current research was conducted through
microbial fermentation usingactobacillusspecies. The two species used weaetobadlus
casei(ATCC No: 393) andLactobacillus delbrueckiiATCC No: 15808). These organisms are
used particularly for the production of(kt)-lactic Acid.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 The methods and compositions were optimizeddagescalemedia, in order to process
largescalefermentation

Scientific Communications

1. SelvargjS., Gunesekerdl., GunathilakaP.A.D.H.N.andAthapaththuA.M.M.H. (2017).
Production andletectionof L-(+)-lactic acid using cassaws thelow-costfermentation
medium for thesynthesis obiodegradablgolymers aorthopedicdevices.Proceeding of
the 29 International Conference on Bioscience aidtechnologyp.54-64.

2. Selvaraj, S.Gunesekera, N., Athapaththu, A.M.M.H., Gunathilaka, P.A.D.H.N., Achala,
H.H.K. ard Rodrigo, W.W.P.2016. Prodution of L-(+)-lactic acid for the healtcare
industry usingLactobacillus case& Lactobacillus delbrueckiwith cassava as the raw
material Proceedings of the Annual Research Sympasimnng Scientist Forum, Sri
Lanka p.96.

Postgraduate Degrees

1. Ms. Saranya Selvarapbtained an MSc degree from thdPostgraduate Institute of
Agriculture, University of Peradeniya 2015/2016.
Thesis Title Production and detection of(+)-lactic acid usingcassavas thelow-cost
fermentation media for health and industry.
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Developnentof a DNA rabies vaccine for dogs

Grant No: TG 13-87
Project Team: * Dr. (Ms.) S.G. Senaratne
* Mr. K.G.W.W. Bandara
Dr. (Ms.) A.M.M.H. Athapaththu
Project Period: 20137 2017
Funded by: Sri Lanka Treasury

*Principal Investigatos

Background

Rabies is a zoonotic disease that is caused by the rabies virus. In Sri Lanka 50 to 60 deaths
occur annually due to bites frombiesinfecteddogs. Rabies is 100% fatal once symptoms
have appeared. The most ceffective wayto preventrabies in people is to eliminate rabies in
dogs through effective mass rabies immunization campaigoe the dog is the main reservoir

as well as the amsmitter of rabies in the counti§ri Lanka spends around Rs. 500 millpmy

yearfor thetreatmei of rabies patients and rabies cont@lirrently the dog rabies vaccine is
imported by the country because there is no local rabies vaccine production. This may be due
to complicationsof the rabies vaccine production process that require mammalianultete

and other complicated downstream processes. Furthermore, the inability of currently used
vaccination strategies to provide highly potent, @gtctive safe and sustained protection,
preferably after a single dose therapgicateghe need foan improved rabies vaccine. Recent
discoveries show that DN#accines can elicit strongntigenspecificimmune responses in
dogs.The objectiveof this study was to develop a DNA rabies vaccine by clotiiegabies

virus glycoprotein gene ithe pcDNA 3.1 expression vector and analyze the immunogenicity

of the DNA vaccine by vaccinating dogs with the DNA vaccine supplemented with suitable
adjutants.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 The rabiewirus glycoprotein gene was selected fritiarabies virus isolated in Sri Lanka

1 Codon optimization was aéed out to increase the expression of rabies virus glycoprotein
gene in dogs

1 Synthesized Sri Lankan rabies virus glycoprotein gene containingeBstttion site at 5'
end and BamHlI site at 3' end

1 Rabies virus glycoprotein gene was cloned in pcDNA 3.1 expression.vector

1 Recombinant pcDNA.1 plasmid vector will be used as the DNA vaccine

Scientific Communications

1. Bandara, K.G.W.W., Withanage, G.P.W.K., Athapaththu, A.M.M.H., Withana,
W.T.G.S.L., Chandrasekharan, N.V. and Senaratne, S.G. (2015). Development of a DNA
rabies vaccine forabs using glycoprotein gene of Rabies ViBsoceedings of the"?
Biennial Research Symposiumdustrial Technologysri Lanka.p.2.

2. Bandara, K.G.W.W., Withanage, G.P.W.IRajapakse, R.P.V.JWithana, W.T.G.S.L.,
Chandrasekharan, N.V., Senaratne, S.G. and Athapaththu, A.M.M.H. (2018). Development
of a DNA rabies vaccine for dogBroceedings of the Internation#lorkshop on Modern
and Emergindirendsin VaccineDevelopmentNigeria p.50.
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Comprehensive research proposal on an opiera model to control
dengue inSri Lanka using multiple vector contraiterventions new
product development and community engagement

Grant No: FP 115
Project Team: *Prof. W. Abeyewickreme
Dr. P.A.D.H.N. Gunathilleke
Dr. (Ms.) A.M.M.H. Athapaththu
Dr. (Ms.) W.W. Rodrigo
Dr. I.P.L. Jayarathne
Project Period: 20147 2021
Funded by: National Research Councri Lanka

Capacity building for the development of monoclonal antibodies against
Dengue virus and to determine the feasityilof a nanomaterial to anchor

the developed antibodies

Grant No: TG 15-96

Project Team: *Dr. (Ms.) A.M.M.H. Athapaththu
Ms. H.H.K. Achala
Prof. (Ms.) P.Udagama

Project Period: 20157 2019

Funded by: Sri Lanka Treasury

*Principal Investigator

Background

AA novel diagnostic kit based on nanobiotec
DENVO was a c @mjectonm@omprehensive rebearch proposal on an operation
model to control dengue in Sri Lanka using multiple vector contraiiaition, new product
devel opment and c¢ ofmmeadbyiNRTO40d)avhiah mas performed

in the Biotechnologysection of ITI. This project funded RealTime PCR machinevorth 5
million rupees for the Biotechnologgection of ITL The funding for the reagents and the
consumableswvas from the parallel TG project 15/9%as for @pacity building for the
development of monoclonal antibodies againeDengue virus and to determitie feasibility

of a nanomaterial to anchor the developed antibodies ofriTthis study a portable user
friendly, and cheap kit that could be used as a home appliance or in any field settimg for
detection ofDENV in blood ata single cell levelwas targeted todevelop by combining
biotechnology and nanotechnology. Thereforejitentionwas to determine the feasibility of
developing a rapid diagnostic kit tioe extent thathe publiccould purchase the test strips over
the counter from any pharmacy. The study dsmusedon developing antibodies against
DENYV, by formulating a nanomateriéthatcan anchor those antibodies ahdreby facilitate
with ahighly sensitive, portable and&&p diagnostic kit to detect dengue virus from blood, at
the early viremic phase. Finally, the results of the reseammtid lead to a nanotechnology
based kit for the detection of DENVWhereby preveirig dengue epidemics through early
diagnosis, properreéatment and patient management to safeguard human and economic
wellness.
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Project Achievements/Outcomes
Technologies/Processes/Methods Developed

T
T

1

=A =4 =4 =4

Anti-DENV NS1 monoclonal antibodies using synthetic peptide® developed

Out of all the antibodie®ne antibody was selectéthtcan be used to detect all four
serotypes of DENV

Watersoluble L-cysteine capped CdTe Quantum Dotxevsuccessfully fabricated in
zeolite under atmospherionditions

These highly fluorescent CdTguantum Dots together with the produced monoclonal
antibodies were used to develop a preliminary structure of the Lateral Flow Immuno
Assay (LFIA) for the rapid detection of DENV in urine

Monoclonal antibodies were developed

Nanoparticles for the deapment of diagnostikits were developed.

Antibody immobilization omanoparticless ongoing.

Development of aanebaseduserfriendly diagnostic kit for the detection of Dengue
virus at home is still ongoing

Publications in Refereed Journals

1.

Munasinghe, E., Jayawardane, Y., Rajapaksha, A., Bandara, A., Weerasooiya R.
Jayarathne, L(2021). Fabrication of watesoluble L-cysteine capped Ce quantum dots
in zeolite confinemenE&xploratoryMaterials Science Researd&ISSN: 2582
Munasinghe E., Athapaththy M. and AbeyewickremeW. (2022), Immunedominant
dengue NS1 peptides as antigens for production of monoclonal antibiediagers in
MolecularBiosciences9, 935456.

Scientific Communications

1.

Munasinghe, M.M.E., Athapaththu, AM.M.H., Gunathilaka, P.A.D.H.N. and
Abeywickreme, W. (2015). Optimization of the cell culture media to obtain the most
effective nutrient concentrations in the medium for the growth and maintenance of the
myeloma cells. Proceedings of the International Research Sessidhdversity of
Peradeniyap.234

Munasinghe, M.M.E.Chandrasekharan, N.V., Korbakis, D., Soosaipillai, A., Diamandis,
E.P., Athapaththu, A.M.M.H., Gunathilaka, P.A.D.H.N. and Abeywickrevidie(2015).
Designing of immunogenic peptides from Dengtieus, NS1 region for production of
monoclonal antibodies as diagnostic intermedid®esceedings of the Current Research
Activities Faculty of Medicine, University of Kelaniya Sri Lankal314.

Munasinghe, M.M.E. Athapaththu,A.M.M.H., Abeywickreme, W., Rodrigo, W.W.P.,
Fernando, L.K. and Gunathilaka, P.A.D.H.N. (2015). Prevalence of Dengue Fever (DF)
and Dengue Hemorrhagic Fever (DHF) in the Gampaha District of Sri Lankeos&
sectional study in a selected population of clinically suspected dengue patients.
Proceedings of the"2Biennial Research Symposiumdustrial Technology Institut&ri
Lanka p.41-42.

Kumar, S.A., Athapaththu, A.M.M.H., Gunathilaka, P.A.D.H.N., Rodrigo, W.Vériri
Achala, H.H.K. (2015)Optimization of Reverse Transcriptase Polymerase Chain Reaction
based method for the detection of ttlengue irus. Proceedings of th@" Biennial
Symposiumindustrial Technology Institute, Sri Lanka40.

Kumar, S.A.,Gunathilaka P.A.D.H.N., Rodrigo, W.W.P. and Athapaththu, A.M.M.H.
(2016). Optimization of @bonucleic acidRNA) extraction protocol for viruses in clinical
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Biotechnology

samples for disease diagno$?soceedings of the"BResearch Symposiytdva Wellassa
University of Sri Lankap.2.

Anand, K.S., Athapaththu, A.M.M.H., Gunathilaka, P.A.D.H.N. and Rodrigo, W.W.P.
(2016). Optimization of Reverse Transcriptase Polymerase Chain ReactieRCIR)T
based method for the detection of the dengue virus and identificatidangiue virus
serotypes using serotype specifiolymerase chain reactiofProceedings of the 72
Annual ,SeSsrsii olnasnka Associatioapfd8.the Ad)
Munasinghe, M.M.E., Korbakis D., Diamandis, E.P.,ChandrasekharanN.V.,
Athapaththu, A.M.M.H and Abeywickreme, W(2017. Development ofmonoclonal
antibodies against dengiés1 peptides.Proceedings ofhe Joint International Tropical
Medicine Meeting (JITMM) 2017; Tropical Medicine 4.0 Effective Collaboration for an
Impact on Global HealthThailand.p. 26.

Munasinghe, M.M.E.Kaneshanathan, K., Athapaththu, A.M.M.H., Jayarathne, L. and
Abeywickreme, W. (@17).Surface modification of iron oxide nano particles for antibody
conjugation.Proceedings of the2" National Symposium on "ReceAtdvancement of
DengueRe s e a MNatibnal Research Coungchri Lanka.

Munasinghe, M.M.E., Athapaththu, A.M.M.H. and Jayarathn€2018. Modification of

iron oxide nanoparticles usingQysteine capped CdTe quantum d&aceedings of the
74" AnnualSessionsSri Lanka Association for Advancement of Scienué36.

Munasinghe, M.M.E., Athapaththu, A.M.M.H., Abeywickreme, W. and Jayarathne, L.
(2018. Surface modification of supg@aramagnetianagnetite nano patrticles for bio
conjugationProceedings of the International Conference on Health Scidhagersity of

Sri Jayewardenepura, Sri Lankalll.

Munasinghe, M.M.E., Jayawardhene, Y.B., Athapaththu, A.M.M.H., Abeywickreme, W.
and Jayarathna, 1(2018. Modification of highly fluorescent CdTe quantum dots under
atmospheric conditionProceedings of the Research r@arence 2018Post Graduate
Institute of Science, University of Peradeniya, Sri Lapi&.

Munasinghe, M.M.E.Kaneshanathan, K., Athapaththu, A.M.M.H., Jayarathne, L. and
Abeywickreme, W. (2017Surface modification of iron oxide nano particles foilzody
conjugation. Proceedings of the "2 National Symposium on Recent advancement of
Dengue researchi\ational Research Council, Sri Lanka3§43.

Book Chapters

1.

Munasinghe, E., Aththapaththivl., Jayarathne, L. (2019). Magnetic agdantumdot
nanoparticles for drug delivery and diagnostic systerrs Colloid Science in
Pharmaceutical Nanotechnologytech Open. ISBN 978-78985596-8.

Postgraduate Degrees

1.

Mr. M. E Munasinghe obtained @B from theUniversity of Kelaniyan 2022.
Thesis Title: Development ofguantum debased rapid diagnostic assay for the detection
of dengue NS1 antigen
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doning thermostable alpha amylase gene int8ichia pastorisand
optimization of large scale thermostable alpha amylase eneym
production using a fermenter

Grant No: TG 14 95
Project Team: *Dr. (Ms.) W.W.P. Rodrigo
Ms. H.H.K. Achala
Mr. M.S. Thiwanka
Project Period: 20147 2017
Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Industrial enzyme production has beehighly successful industry worldwide. The global
market forindustrial enzymes is expected to reach nearly $7.1 billion by 2018. Alpha Amylases
(E.C.3.2.1.1), awidely used enzyme, biologically catattze hydrolysis of internal alpha 1,4
glycosidic linkages in starch in low molecular weight products, such assgumaltose and
maltotriose units. Although Sri Lanka uses 200 billion rupees wairthermaostable alpha
amylase annually, it is not locally produced, dhedtotal enzyme requirement is imported.
Incorporatinggeneticengineering approaches to enhatteeproduction of thermstable alpha
amylases can be used in scaling up the production process to provide for the industry.
Therefore, the main aim of this research wasptoducethermoes t a bdmglaseUas a
recombinant enzymen alarge scaleusing afermenter.

Project Achievements/Outcomes
Technologies/Processes/Methods Developed
1 Establishment of recombinant protein production and purification procedures/methods.

Scientific Communications

1. Thiwanka, MS., Rodrigo, W.W.P.Achala, H.H.K., Athapaththu, AM.M.H. and
Gunathilaka, P.A.D.H.N. (2015). Isolation and cloning of thermostable alpha amylase gene
for the production of recombinant enzyme for industrial purpdeseedings of the 45
Annual Sessiongystitute of Biolayy, Sri Lankap.63.

2. Thiwanka M.S., Rodrigo, W.W.P., Achala, H.H.K., Athapaththu, A.M.M.H. and
Gunathilaka, P.A.D.H.N. (2015). Amplification and cloning of therstable alpha
amylase gene fronGeobacillus stereothermophilu®roceedings of the "2 Biennial
Research Symposiyindustial Technology InstituteSri Lanka p.36.

3. Thiwanka, M.S., Rodrigo, W.W.P., Achala, H.H.K. and Aruggoda, A.G.B. (2015). Cloning
and expression of thermostaklphaamylasein Pichia pastorisfor industrial purposes.
Proceedings afhe Faculty of Engineering Technology Student Academic Conferéhee,
Open University of Sri Lanka.2.

4. Jayaram, S., Achala, H.H.K., Thiwanka, M.S. and Rodrigo, W.W.P. (2016). Optimization
of a low-cost medium to enhance the growth Geobacillus stearotherophilus for
production of thermostable alpha amyla®oceedings of th&6" Annual Sessions,
Institute of Biology, Sri Lankagp.31.
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5. Magammulla, L.S. andRodrigo, W.W.P. 2017). Optimization of act or s -af f e
amylase production in submerged fermentation using tlaedlusstrains.Proceedings of
the Postgraduate Institute of Science Research Congress (RESCON ai¢@&)jsity of
Peradeniyap.73.

6. Thiwanka, M.S., De SilvaS.L.S.D, Rodrigo, W.W.P and Achala, H.H.K (2017).
Optimization of alow-costmedium for the production alphaamylaseusingBacillus
licheniformis Proceedings of theBiennial Research Symposiuimdustrial Technology
Institute Sri Lanka p.31.
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Development of a diagnostic kit for the detection of ardbies antibodies in serum

samples after posexposure rabies vaccinatian humans
Grant No: TG 16-130
Project Team: *Dr. (Ms.) W.W.P. Rodrigo
Dr. (Ms.) A.M.M.H. Athapaththu
Mr. M.S. Thiwanka
Dr. N.V. Chandrasekharan
Project Period: 20161 2018

Funded by: Sri LankaTreasury
*Principal Investigator
Background

Rabies is an infectious disease characterized by an acute and profound dysfunction of the
central nervous system causedigLyssa virus othe familyRhabdoviridae. According to a
World Health Organization (WHO) estimate, 50,000 human deaths due ¢s ebireported
worldwide every year. Tests for rabies antibodies are occasionally ordered to determine if
people have been successfully immunized against the dis€asmntly, three tests are
approved by the WHO for determining the levelsaifiesneutalizing antibodies. Due to the

high costof thesetests,it is important to develop and standardize simple techniques such as
EnzymeLinkedImmunosorbent Assay (ELISAYhereforejt is essential texpresand purify
therabiesvirus-specificrecombinanprotein antigen. Hence, the aim of the present study was
the development of a diagnostic kit for the detection of rabiass-specificantibodies after
immunization (posexposure vaccination) usingnzymeLinked ImmunosorbentAssay
(ELISA).

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 Construction of pET28a (+)RVG recombinant vector

9 Transformation of recombinant construct into BL2terial expression cells

1 Optimization of expression conditions

1 Analysis of recombinant protein on SIPAGE

1 Establishment of protein expression and purification procedures/methods for recombinant
proteins.

Scientific Communications

1. Sewwandi, H.S., Rodrigo, W.W.PAthapaththu, A.M.M.H., Gunathilaka, P.A.D.H.N.,
Bandara, K.G.W.W. and Achala, H.H.K. (2016Joning of a rabies virus specific glycoprotein
coding gene into a bacterial expression system for the expression of a recomimnteint
Proceedings of the"? Biennial Research Symposiuindustrial Technology InstituteSri
Lanka p.43.

2. Sewwandi, H.S., Rodrigo, W.W.PAthapaththu, A.M.M.H., Gunathilaka, P.A.D.H.N.,
Bandara, K.G.W.W., Wijesundara, R.R.M.K.K. and Bulumulla, P.B.A.l.K. (2016). Expression
of a rabies virus specific antigen by cloning the glycoprotein gene Hsicherichia coli
expression systemProceedings of theBResearch Symposiytdva Wellassa University of
Sri Lanka p.13.

3. Thiwanka, M.S.,Sampath, H.W.R.U.Rodrigo, W.W.P.Athapaththu, A.M.M.H., Bandara,
K.G.W.W. and Chandrasekharan, N.V. (20ERpression of rabies virus specific glycoprotein
as a recombinant protein in bacterial expression system for the development of diagnostic kit.
Proceedings of theBiennial Rese@h Symposiumindustrial Technology InstituteSri
Lanka p.30.
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Development of amolecularbased assay to differentiate between
Thunnus obesu®Bigeye tuna) andriunnus albacard¥ ellow fin tuna)

Grant No: TG 16-131
Project Team: *Dr. (Ms.) W.W.P. Rodrigo
Ms. W.W. Bandara
Ms. W.T.G.S.L. Withana
Project Period:  2016- 2017
Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Tuna fish species identification is traditionally based on external morphological features,
including body shape, pattern of colors, scale size and count, number and relative position of
fins, number and type of fin rays, or various relative measurements of body parts. In some
cases, morphological features are of limited value for identification and differentiation
purposes, even with whole specimsebecause they can sheither considerable imaspecific
variations or small differences between species. Besides, once most morphological features
have been removed during digestion or processing (e.g., canning, filleting), the identification
becomes difficult or even impossible. Frozen tuna isnfare difficult to distinguish due to the

fin damage, discoloration, skin abrasion and distortion or crushing during the storage. process
Taken all together, thesi#fficulties explainwhy researchers have attempted to develop new
methods for identifying §h species without relying on morphological features. In Sri Lanka
there is no method to identify tumithe species level other than the morphological features,
which has also become a major limitation in the tuna fish industry in the countryre8dta

some fish processing industries hawe been able texport their produstdue to the absence

of a confirmatory test for species identification. Therefthis,study focusdon developing a
molecular assay to differentidtetweenrhunnus obesyBigeye tuna) an@hunnus albacares
(Yellowfin tuna) species in fresh and processed fish samples

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 Developmat of amolecularbasednethod to identify fresh tuna samples using cytochrome
b gene

Development of a Triplex PCR method to identifyggssed tuna samples

Establishment of testing methods to identify tuna species in fresh and processed samples
for food processing industry

1 Optimization of DNA extraction protocol for processed tuna samples.

)l
)l

Scientific Communications

1. Perera, D.R.C., Rodrigo, W.W.P., Athapaththu, A.M.M.H. and Gunathilaka, P.A.D.H.N.
(2016).Establishment of a molecular based method for the idenidicaf skipjack tuna
(Katsuwonus pelamiisin largescale fish processing industryProceedings of the*®1
International Conference on Bioscience and Biotechno{BgyTechi 2016) p.11.

2. Perera, D.R.C., Gunathilaka, P.A.D.H.N., Rodrigo, W.W.P. Athépaththu A.M.M.H.
(2016). DNA fingerprinting of Thunnus obesuand Thunnus albacarefish species for
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proper identification inlargescale fish processing industryProceedings of the "6
Research Symposiytdva Wellassa University of Sri Lankp.7.

3. Rupasinghe, R.A.L., Withan®/.T.G.S.L., Rodrigo, W.W.RandAthapaththu, A.M.M.H.
(2018). Conventional triplex polymerase chain reaction: A reliable tool for detection of
species adulteration in canned tuna prodiritsceedings of th#ingnanam International
Research Conferen¢e2018 (VIRC 2018), Faculty of Science, University of Jafma7.

4. Efrem, S.M., Rodrigo, W.W.Rand Lukshman, S.M.P. (201®l.olecular identification of
fresh and cooked tuna samples using trilelymerase chain reaction assByoceedings
of thelnternational Research Conference 2GIRCUWU 2019), Uva Wellassa University
of Sri Lanka p.3.

5. Ariyaratne, S.N.H. and Rodrigo, W.¥.. (2019). Validation ofriplex polymerase chain
reactionbasedmethod for molecular identification of yellowfin, bigeye and skipjack fresh
tuna samplesProceedings of the Postgraduate Institute of Science Research Congress,
University of Peradeniya.72.

NCBI GenBank Submissions
1 Threeisolates weredeposited inthe National Center for Biotechnology Information
(NCBI) GenBank, USA
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Development ofolecularbasedtesting for Genetically Modified (GM)
food items and diagnostic tests féood-borne pathogens

Grant No: TG-16-132
Project Team: *Dr. (Ms.) A.M.M.H. Athapahthu
Dr. (Ms.) W.W.P. Rodrigo
Ms. W.T.G.S.L. Withana
Mr. M.S. Thiwanka
Prof. (Ms.) J.K.R.R. Samarasefa
Project Period: 2016 2019
Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Component 1

The project addresdegwo main problems for consumers, traders and exporters in the food
industry. The targeted problems dhe detection of GM food in the markeind pathogen
detection in raw/processed meat produgisGenetically Modified Organism(GMO) is an
organism whose genetic material has been altered by means of genetic engineering. Due to the
disadvantages @MOs, regulation procedures and legislation have been established globally in
order to control the importation and cultivation of GM foadqucts and cropsespectively.
According to existing law anthe Food Act, GM food importation is not banned in Sri Lanka
According to the law, if a food product contains GMO or @Glgredientsof more than 0.5%it
should be | abel ed ealsd .6 geevreent itchaolulgyh noMl if oo d s
from GM manufacturing countrigghere is no proper labeling procedure in the local market.
Thereforemany genetically modified products can be there in the local market without labels.
Consequently, ansumers buy GM products unknowingly. Therefore, as a step towards
protecting the c¢ons uetdatdévaopng RIgACRBasSednethodssto pr o j
detect GM food products.

Component 2

Food andwaterbornediseases, which are mainly caused by foodwaattrbornepathogens,

are serious healthazard in both developing and developed countrisalmonellaspp.and
Staphylococcus aurepsre some of the most common femalne pathogens found in Sri Lanka.
Therapid detection of pathogens in food and water products is becoming increasingly critical
for ensuring the safety of consumers. According to regulations set by the Food Control
Administration, microbiological assessment fafod andwater products is a meatory
requirement, before introducing to the market. Hence, rapid, sengiteepensive,and
convenient approaches to detect fdimine pathogenic bacteria are essential in controlling food
safety.In Sri Lanka, over 2100 casesfobd-borneandwaterbornediseases were reported in
2018 alone (Epidemiology Unit, 2019). The passive surve#larsearch already conducted in

Sri Lanka has not been adequate to fulfill the requirement of preventing the economic loss that
hasbeen occurring in the country. Therefore, more scope remainesearchactivities in the

area of food safety. The propmas research focused on developimglecularbasedrapid
diagnostic testfor food-bornepathogens in meat products available in the Sri Lankan market
in order to facilitate food and water processing industries to evaluate the quality of their products
prior to issuing them to the local/export market and also to protect consumers from potential
food-bornediseases.
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Project Achievements/Outcomes
Technologies/Processes/Methods Developed

T
1

A testmethod for the detection of GMO for CamV 35S promoter usingPRR was
successfully developeahd is available as a biotechnology testing service
A test method for the detection ffod-borne Salmonella pathogen using HPICR was
successfully developeaihd is available as a biotechnology testing setvice

Scientific Communications

1.

10.

Talwattg V.N., Rodrigo, W.W.P., Achala, H.H.K., Withana, W.T.G.S.L., Athapaththu,
A.M.M.H. and Bulumulla, P.B.A.l.K. (2016). @imization of a polymerase chaigaction
basedtechnique to detect genetically modified fooBsoceedingsof the &' Research
SymposiumJva Wellassa University of Skianka p.1.

Gunathilaka, H.M.G.U., Perera, W.A.J.S., Achala, H.H.K., Munasinghe, D.H.H. and
Athapaththu, M. (2017). Molecular basee@tmod for the detection &almonellan meat
products.Proceedings of the Postgraduate Institute of Science Research Corfgpiess
Lanka p.84.

Benedict, M.D., Athapaththu, A.M.M.H. and Withana, W.T.G.S.L. (2018). Detection of
genetically modified (GM) food items in the market udtepttime PCR (RFPCR) based
assay.Proceedings of th&¥ingnanam International Research Confereinc2018 (VIRC
2018, Faculty of Science, University of Jaffna21.

Silva, F.H.C.Kapuruge, T.N Athapaththu, A.M.M.H., Rodrigo W.W.P.,Perera,
W.A.J.S. and Samarasekara, J.K.R.R., (20R@ptime PCR method for the detection
of Salmonellsspp. in meat productsProceedings of th¥ingnanam International
Research Conferenée2018(VIRC 2018), Faculty of Science, University &ffra. p.28.
Siriwardena, V.K., Kapuruge, T.N., Athapaththu, AAM.M.H. and Pek&t&.J.S. (2019).
Realtime PCR based method for detection of viaBkphylococcus aureus dairy
products.Proceedings of th&ostgraduate Institute of Science Research Congf&ss
Lanka p.94.

Senarathna, T.D., Kapuruge, T.N., Athapaththu, A.M.M.H. and Perera, W.A.J.9).(201
Realtime PCR based method for detection of viaBmonellaspp. in meat products.
Proceedings of thBostgraduate Institute of Science Research Cong&stankap.95.
Sayakkara, K.S., Athapaththu, A.M.M.H. and Withana, W.T.G.S.L. (2048idation of
realtime PCR (RTPCR) based method for identification of genetically modified (GM)
baked productroceedings of thPostgraduate Institute of Science Research Congress
Sri Lanka p.97.

Haroon, H., Hewasinghe, K.A., Withana, W.T.G.&ud Athapaththu, A.M.M.H. (2019).
Determination of the sensitivity of a reahe PCR based method for the identification of
GM fruit samples.Proceedings of the™Biennial Symposiumindustrial Technology
Institute,Sri Lanka p.2

Athapaththy A.M.M.H., Perera, T.S.N., Milani, M.D.YandArchchige R.C.W. (2019)
Molecular characterization of thermophilic bacteria present in-sagte composting.
Proceedings of thd" Biennial Research Symposiumdustrial Technology InstituteSri
Lanka p.41

Peiris W.P.A, De Silva J.L.I.M., SuriyapperumaM., Athapaththy A.M.M.H. and
Withang W.T.G.S.L. (2019) Development and validation of a rapid test method for
detection of pork meat with beef medroceedings of thet" Biennial Research
Symposiumindustrial Technology Institutéri Lanka p.1.
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Development ofn-housemultiplex real time PCR based methodsfmod
testing (detection of genatically modified food, food/water borne
pathogens andneat adulteration in meat products)

Grant No: TG 19-188
Project team: *Dr. (Ms.) A.M.M.H. Athapaththu
Ms. H.H.K. Achala
Ms. W.T.G.S.L. Withana
Project Period: 20192023
Funded by: Sri Lanka Treasury

*Principal Investigator

Background

The project addresdeghreemain problems for consumers, traders and exporters in the food
industry. The targeted problem&rethe detection of GM(Genetically Modified)ood in the
market, foodhaterborne pathogen detection in raw/processed food and pork/beef/horse
adulteration detection in meat products. Hence, the current study consists ofhtleese
components

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

Thefollowing outcomes were achieved during the project period

1 Development ohseparate ithouseRealTime PCR (RFPCR) Assay using new primers
for thedetection ofSalmonelleandSaphylococcusureus

9 Establishing a pathogen testiladporatory

1 Development of detection methods foeidentification of CaMV35S promoter and T Nos
terminator fortheidentification of GMOs

1 A oneway laboratory for GMO testing was established

1 The GMO laboratory of BTS was upgradedhe national laboratory with more than 100

million worth of equipment funded by FAO.

1 Development oPCRbasednethods to detect porcine, bovine, buffalo, rat and dog species
adulteration in raw and processed meatpcts.

1 Development of two conventional multiplex PCR assays for simultaneous detection of
buffalo, pork, beefrat, dogandpork adulteration in raw and processed meat products.

Publicationsin Refereed Journals

1. Silva, S D., ChandrasekaranK.N., Fernando, K.H., Withana, W.T.G.S.L. and
AthapaththuA.M.M.H. (2021).Moleculardetection of pork adulteratioi study based
on dairy productén Sri Lanka.International Journal of Innovative Science and Research
Technology6, 15361540.

Scientific Communications

1. Lakshika, @ G.Rodrigo, W.W.P., Withana W.T.G.S.L. and Kapuruge
T.N. (2018).Development of a polymerase chain reaction based method for the detection
of adulterations in chicken and turkey meat produRtsceedings of th&/ingnanam
International Research Conferenic019(VIRC 2019), Faculty of Science, Universif
Jaffna, Sri Lankap.22.
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Siriwardena, V.K Kapuuge, T.N, Athapaththu, A.M.M.H. an®erera, W.A.J.52019)
Validation ofreattime PCR based method for detection of viaBtaphylococcus aureus

in dairy productsProceedings of th®ostgraduate Institute of ScienBEESCON 2019
p.94.

Senarathnal.D., Kapuruge, T.N Athapaththu, A.M.M.Hand Perera, W.A.J.S. (2019).
Validation ofreattime PCR based method for detection of viaBmonellaspp. in meat
products Proceedings of thBostgraduate Institute of ScienRESCON 201%.95.

Peiris, W.P.A De Silva, L.I.M, Suriyapperuma, S.M Athapaththu, A.M.M.H. and
Withana, W.T.G.S.L. (2019). Development and validation of a rapid test method for
detection of pork meat with beef medjoceedings of thet" Biennial Research
Symposiumindustrial Technology Institute, Sri Lankal.

Chandraekaran K.N., Withana W.T.G.S.L. and AthapaththuA.M.M.H. (2021).
Development of a conventional triplex PCR assay for simultaneous detection of buffalo,
cattle and pork meaProceedings of th&™ Biennial Symposiuprindustrial Technology
Institute, Sri Lankap.13.

Wathsara, H.P.T Achala H.H.K and Athapaththu, A.N1.H. (2021).Optimization of a
DNA Extraction Method for gram positive bacteriroceedings of the "5Biennial
Research Symposiuindustrial Technology Institutésri Lankap.16.

—
Test Method :
Molecular-based Real-time PCR method to analyze DNA for GMO testing ( !

\

|

[
wuw  Sample Types K

Raw and Processed samples

.l Level of Reporting -
Q Fast screening to control the traceability of GMOs :

Reports presence or Absence of GMO

Reporting time: 3-5 working days

| Easy Sample handover

\‘a, You can courier your samples to ITI from anywhere in the country.
Pay online for the testing service

Receive the report via e mail/ Courier
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Modified
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Faam;&" MOdified
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The Industrial Technology Institute (ITI) advances materials
science through applied and basic research, delivering
customized technical solutions and contract research to a
range of industries. Qur expertise supports sectors including
ceramics, minerals, coatings, wood and cellulose natural
fibers (such as coconut and banana), rubber, and plastics.

A multidisciplinary team works to develop innovative
products, transfer technologies to industry, troubleshoot
manufacturing processes, and deliver targeted training
programs helping industries enhance quality, efficiency, and
sustainability.
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Research anddevelopment on graphite to graphene Synthesis of
graphene and graphene composites from natural graphite using

microwave assisted thermal method
Grant No: TG -11-00- 04
Project Team *Dr. (Ms.) I.R.M. Kottegoda
Dr. C.H.Manoratne
Dr. L.D. Nayanajith
Project Period:  2011- 2014
Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Graphite is being exported at a low price without much value addition. However, purified
graphite above 99.9% is several times more expensive than raw gr@phialering the high
demand, taphene was synthesized usimgh-quality Sri Lankan vein graphite as a value
addition to the graphite resource for the first time in Sri Lanka. Chemical methods and physical
methods such asnicrowaveassistedthermal/hydrothermal synthesisvere followed to
synthesize graphene and graphene caitggm Microwave synthesis is used as it is effective in
terms of time, energy, cost, etc.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

The microwavesynthesis methods considered as lowost techniqueused to synthesize
graphene from graphite oxide.

Technologies Transferred/Commercialized
1 The technology wasansferred ire022

Patents

91 Preparation of graphene oxide ded-layer graphene as a value addition to local graphite
(Sri Lanka Patent Nd.8157%.

Awards

1 Won the BEST FIVE AWARD in the International Conference on Chemical Sciences
Institute of Chemistryon 22 June 2012, C.H. Manoratne, L.D.C. Nayanagitil.R.M.
Kottegoda

Publications in Refereed Journals

1. Nayanajith, L.D.C., De Silva, R.C.L., Rosa, S.R.D. and Kottegoda, I.R.M. (2022).
Optimization of oxidation time of Kahatagaha vein graphite and reduction time of
microwave assisted hydrothermal reduction of Kahatagaha graphene $uidl@nkan
Journal ofPhysics23(2), 77.

Scientific Communications

1. Nayanajith, L.D.C., Kottegoda, I.R.M. and Rosa, S.R.D. (2013). Characterization of
graphene synthesized from microwave assisted Rydmnal methods using graphite
oxide prepared from Sri Lanka graphiteroceedings of the @9 Annual Sessions,
Association for the Advancement of Science.

2. Nayanajith, L.D.C., Kottegoda, I.R.M. and Rosa, S.R(E013). Characterization of
graphene synthesized from microwave assisted kydnonal method. Proceedings of the
AnnualResearch Symposium, Industrial Technology Institute, ColomB6.
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Purification of natural graphite of Sri Lanka as a high value addition

Grant Ne: TG 13-74, FP 113
Project Team *Dr. (Ms.) I.R.M. Kottegoda
Eng. J.T.S.T. Jayawardana
Eng. HC.D.P. Colombage
Project Period: 2013- 2016
Funded by: Sri Lanka Treasury
National Science Foundatip8ri Lanka

*Principal Investigator

Background

A project was initiated to purify graphite up to 99.99% on a laboratory scaleafse addition

to vein graphite sources in Sri Lanka inasteffectivemannerPurification up to 99.99%vas
achievedn alaboratory scale for graphite sources in SrikaaMG 13-74 was demarcated as
the first grant received under tlieeasurygrant category, and further research work continued
with NSF grants.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 An efficient andcosteffective method topurify natural graphite t@ high level (up to
99.999%) purity was achieveth thelaboratory scale.

9 Cost for 1kg of graphite purification (in laboratory scale) wasulated and &yout for a
graphite purification plant was designed.

Technologies Transferred/Commercialized
1 The technologyor the purification of natural graphiteas transferred in 2022

Patents
9 Purification of natural graphite for preparationtogh-quality grgphite oxide as a value
addition(Sri Lanka Patenrtlo. 18248).

Awards

1. Silver medal was received for Sahasak Nimawards 2022 foPurification of natural
graphite up to 99.99% for higgnd applications as a value additiahT.S.T.Jayawardane,
H.C.D.P.Colombage, M.T.V.PJayaweerandl.R.M. Kottegoda
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Synthesis of graphene & graphene composites from natural graphite
for application aslectronic materials

Grant No: FP 105
Project Team: *Dr. (Ms.) I.R.M. Kottegoda
Dr. C.H. Manoratne
Dr. L.D.C. Nayanajith
Dr. M.T.V.P.Jayaweera
Project Period:  2013- 2016
Funded by: National Research Council (NRGri Lanka

*Principal Investigator

Background

This project isa preliminary investigatiorof laboratoryscale production of graphene from natural
graphitein Sri Lanka. The application of graphene and various graphene compeasievestigated as
a gas sensosupercapacitoi_i-ion batteries and in water purification.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

9 Preparation of graphite oxide and graphene oxide from local graphite

1 Preparation of graphene and graphene composites

1 Application of graphene and graphene composite in gas sensors and supercapacitors.

9 Lab-scaledevelopment ofheabove producta/assuccessfully completed.

Patents

1 Preparation of highly oxidized graphite oxide suitable for synthesikigitquality
graphene and compositesri(Lanka Patent Nd.830)).

1 Preparation of Graphene/Metal Oxide/Polyamilinanocomposites for application in
energy storage deviceSr{ Lanka Patent Nd.8303).

Publications in Refereed Journals

1. Jayaweera, M.T.V.P., De Silva, R.C.IKpttegoda, I.R.M. and Rosa, S.R.D. (2014).
Synthesis, characterization and ethanol vapor sensing performance of SnO2/Graphene
composite filmsSri Lankan Journal of Physic$b, 1-10.

2. Kottegoda, I.R.M., Gao, X., Nayanajith, L.D.C., Manoratne, C.H., Waixg, Uiu, H-K.
and Gosef, Y. (2015). Comparison of féayer graphene prepared from natural graphite
through fast synthesis approadburnal ofMaterials Science & Technoby, 31, 907 912.

3. Manoratne, C.H., Rosa, S.R.D. and Kottegoda |.R.M. (2ZBRD-HTA, UV visible, FTIR
and SEM interpretation of reduced graphene oxide synthesized from high purity vein
graphite Material Science Research Indis4(1), 19-30.

4. Jayaweera, Y Liyanage, W.L.N.C., De Silva, R.C.L., Rosa, S.R.D. and Kottegoda, I.R.M.
(2021). Reduced graphene oxide/SffOlyaniline ternary composite for higierformance
supercapacitordaterial Science Research Indie8(2), 206-216.

5. Perera, D.S.M., De Silva, R.C.L., Nayanajith, L.D.C., Colombage, H.C.D.P., Suresh, T.S.,
Abeysekera, W.P.K.M. and Kottegoda, I.R.M. (20Zti-inflammatoryand antioxidant
properties ofCoffea arabic&deduced graphene oxide nanocomposite prephyegreen
synthesisMaterial Science Research IndiBg(3), 305317.

6. Nayanajith, L.D.C De Silva, R.C.L. Rosa, S.R.D. and Kottegoda, I.R.M. (2022).
Evaluation of conducting and tensile properties of reduced graphene oxide/polybutylene
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adipate terephthalate (rGO/PBAT) nanocomposikdaterial Scence Research India,
19(1), 2635.

Scientific Communications

1. Manoratne, C.H., Nayanajith, L.D. and Kottegoda, |.R.M. (2012). Synthesis and
characterization of graphite composites for the application in lithambatteries and in
solar cells.International Conference on Chemical Sciendestitute of Chemistry, Sri
Lanka.

2. Jayaweera, M.T.V.P. andosa, S.R.D. (2013). FTIR analysis of graphene synthesized
using microwave irradiation in different solver®oceedings of the 89Annual Session,
Sri Lanka Association for the Advancement of Science.

3. Nayanajith, L.D.C., Kottegoda, I.R.M. and Rosa, S.R(B013). Characterization of
graphene synthesized from microwave assisted Rydnonal methods using graphite
oxide prepared frorBri Lankagraphite Proceedings of the 89Annual Sessiqrsri Lanka
Association for the Advancement of Sciengd67.

4. Nayanajith, L.D.C., Manoratne, C.H. and Kottegoda, |.RSyhthesis and characterization
of graphene oxide from Sri Lanka graphReoceedings of th#®' National Nanotechnology
ConferenceNational Science Foundation, Sri Lanka/.7-78.

5. Jayaweera, M.T.\P., Wijesekara, HVithanage, M., Kottegoda, I.R.M. and Rosa, S.R.D.
(2014). Synthesis and characterization of nanoparticdatevalent iron-Graphene
compositelnternational Conference on Nanoscience and Nanotechnology

6. Jayaweera, M.T.V.P., De Silva, R.C.L. aKattegoda, I.R.M. (2014)NH; sensing
performance of SnOgraphene composit@roceedings of the Y0Annual SessignSri
Lanka Association for the Advancement of Sciemce.

7. Jayaweera, M.T.V.PRajapaksha, C.P.H., Daya, D.D.N.BRgsa, S.R.D. anKottegoda,
I.LR.M. (2015). Synthesis and characterization o@ncparticulate TiG-Graphene
compositeProceedings of the Technical Sessjdnstitute of Physics, Sri Lankp.77-82.

8. Jayaweera, M.T.V.P., Wijesekara, H., Wijebahu, S., Kumarathilakdpfegoda, |.R.M.,
Rosa, S.R.D. and Vithanage, M. (2015). Starch coated-zenoovalent iron embedded
graphene composite for chromium (VI) removal from aqueous sol#rosealings ofthe
4™ Nanotoday Conferenc®ubai.

Book Chapter

1. Kottegoda, I.R.M., Nayanajith, L.D.C., Gao, X., Wang, J., Wang,, Liu, H-K. and
Gofer, Y. (2016). Chapter 12Synthesis and characteriazatafrfew layer graphene from
high purity Sri Lankan Vein graphite. IMransferring NanotechnologgonceptTowards
BusinesderspectiveqEds. S. Shimazu and S. Tursiloadi), New Delhi: NARBTSCenter.

Postgraduate Degrees

1. Mr. C.H. Manoratne obtained a Plilegregrom the University of Colombo in 2017.
Thesis Title:Synthesis and characterization of graphene and graphene composite from
natural graphite.

2. Mr.M.T.V.P. Jayaweera obtained a MRiglgredrom the University of Colombo in 2016.
ThesisTitle: Synthesis of graphene and graphene composites from natural graphite for gas
sensing and other applications.

Awards
1. Nati onal Research Counci l ( NRC Comgaison df Awa
few-layergr aphene prepared from natur al grapt

Journal of Materials Science & Technoby, 31, 9074 912. - |.R.M. Kottegoda L.D.C.
Nayanajith and C.H. Manoratne.
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Further work orthe production ofhigh-quality graphenebasedmaterials
from local graphite for highechapplications

Grant No: FP 121
Project Team: *Dr. |. Kottegoda
Dr. L.D.C. Nayanajith
Dr. R.C.L. De Silva
Eng H.C.D.P. Colombage
Project Period:  2016- 2019
Funded by: NationalResearch CoungiBri Lanka

*Principal Investigator

Background

Graphite isa very useful mineral for many applications which is currently being mined on a
large scale and being exportechédw price. It is crucial to save graphltg introducing value
addition to graphite. Graphene and graphene oxides are highly valuable materials (>1000 times)
thatcan be synthesized from graphitdwe laboratory development of reduced graphene oxide
(rGO)andgraphite oxide (GO) from local graphite as a value addition was condatdiedor

the first time in SrLankain 2011and 2012The gesent projectocusedon developing low
costup-scalable methods to synthesize GO, rGO and graphenéigb-a@alue addition to

natural graphite.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 An efficientlow-costmethod tapreparea few layersof graphene from local graphite

1 Pilot trial synthesis of GO and rG@ amass scale

1 A patent was filed foaninvention onanapparatus to synthesize rGQaifew minutes.

1 Reduced graphene oxide (rGO) and rGO nanocomposites for supercapacitors and
biomedicalapplications were investigated and results were published.

Technologies Transferred/Commercialized

1 The technology was transferred to one industryisimdthe process afommercialization

Patents

9 An apparatus and a method of preparation of graphene and reduced grapheoa axide
mass scale infew minutes. (Sri Lanka Patent Application No. 20447).

i Coffeaarabicagraphene nanocomposite wittieetive antioxidant and antinflammatory
propertiesfor biomedical applicatioand preparation method theredgri(Lanka Patent
Application No. 22011).

Publications in Refereed Journals

1. De CostaM.D.R., De Silva, R.C.L., Nayanajith, L.D.C., Colombage, H.C.D.P., Rosa,
S.R.D. and Kottegoda, I.R.M. (2018). Fabrication and characterization of rtGO/PANI/TiO2
1 as an electrode material for supercapacittarnal of the Sri Lanka Association for the
Advancement of Sciende50-60.

2. Jayaweera, VY Liyanage, W.L.N.C., De Silva, R.C.L., Rosa, S.R.D. and Kottegoda, I.R.M.
(2021). Reduced graphene oxide/Sff0lyaniline ternary composite for higierformance
supercapacitord/aterial Science Research IngdiE8(2), 206216.

3. De Costa, M.D.R., D&ilva, R.C.L., Nayanajith, L.D.C., Colombage, H.C.D.P, Milani,
M.D.Y., Rosa, S.R.D. and Kottegoda, I.R.M. (2021). Electrical performance and material
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characterization of reduced grapkesxide (rGO) / titanium dioxide (TiO2) composite for
supercapacitorsSri Lankan Journal of Physic22(2), 1-12.

PereraD.S.M.,De Silva, R.C.L.,Nayanajith,L.D.C., ColombageH.C.D.P.,SureshT.S,
AbeysekerayV.P.K.M. andKottegoda).R.M. (2021). Antiinflammatory and antioxidant
properties ofCoffeaarabica/reduced graphene oxide nanocomposite prepared by green
synthesisMaterial ScenceResearch18(3), 305317.

Nayanajith, L.D.C., De Silva, R.C.L., Rosa, S.R.D. and KottegddaM. (2022).
Evaluation of conducting and tensile properties of reduced graphene oxide/ polybutylene
adipate terephthalate (rGO/PBAT) nanocompositiederial ScenceResearchl9(1), 26

35.

Abeykoon, A.M.K.L.,De Silva R.C.L., Nayanajith, L.D.C. ankbttegoda, I.R.M. (2022)

A review on @propriate graphene synthesis methods for diverse applicaiorisankan
Journal of Physic23(2), 125141.

Nayanajith, L.D.C.,De Silva, R.C.L., Rosa, S.R.D. and Kottegoda, I.R.M. (2022).
Optimization of oxidationtime of Kahatagaha vein graphite and reduction time of
microwave assisted hydrothermal reduction of Kahatagaha graphene Suidl@nkan
Journal of Physic23(2), 7792.

Scientific Communications

1.

De CostaM.D.R., De Silva, R.C.L.Nayanajith, L.D.C., Hettiarachchi, H.A.M.|.TKottegoda,
I.R.M. and Rosa, S.R.02017). Synthesis of reduced graphene oxide from local graphite using
alternative microwave oven Proceedings of thg3“Annual SessiorSri Lanka Association for the
Advancement of Sciencp.175.

De Costa, M.D.R., De Silva, R.C.INayanajith, L.D.C., Hettiarachchi, H.A.M.1.T., Rosa, S.R.D.
and Kottegoda, I.R.M. (2017). FTighalysisfor reduced graphene oxide/ Mp@anocomposite for
energy storage applicatianBroceedings of the 8 Biennial Research Symposiurmdustrial
Technology Institute, Sri Lanka. p.56.

De Costa, M.D.R., De Silva, R.C.L., Nayanajith, L.D.C., Kottegoda, I.R.M. and Rosa, S.R.D.
(2018). Synthsis and characterization of reduced graphene oxide (rGO)/ Titanium dioxide (TiO2)
composite using solar simulat&toceedings of the Technical Sessi®t§L. p.100.

Perera, D.S.M., De Silva., R.C.L., Nayanajith., L.D.C., Colombage., H.C.D.P. and Keattegod
I.R.M. (2019).Preparation of reduced graphene oxide u€ioffeaarabica. Proceedings of the ¥5
Annual SessiqgrSri Lanka Association for the Advancement of Sciencd&b .

Post Graduate degrees

1. Mr. L.D.C. Nayanajith obtained PhD degredrom the University ofColomboin 2022.

Thesis Title: Microwave synthesisand characterizationofg raphene andyraphenepolymer
compositesgor conductingandotherapplications

2. Mr. M.D.R. De Costas registered for a degree from the University of Colombo.

ThesisTitle: Synthesis of grapherssed nanocomposites for application in supercapacitors and
other applicationgMPhil pending)

3. Ms. D.S.M. Perera completed a MSc degfesm the University of Sri Jayewardenepura Thesis
Title - Anti-inflammatory and antioxidant properties of reduced graphene ogified arabica
nanocomposite

Awards

1. Gold Medal 2022n the Open category under ttezhnical field of Applied Science and Technology

f o An afiparatus and a method of preparation of graphene and reduced grapheine oxass
scal e i n faethe Sahiasaki Nireasuin, awards ceremony organized by the Sri Lanka
Inventors Commissiorl.R.M. Kottegoda and R.C.L. De Silva
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Development of super absorbent materials from banana fibers for
Sanitary napkins

Grant No: TG 11:55
Project Team: *Ms. M.D.Y. Milani
Dr. D.S. Samarawickrama
Mr. H.D.D.P. Gunasekara
Project Period:  2011- 2013
Funded by: Sri Lanka Treasury

*Principal Investigator

Background

The technology developed involvétte use of waste banapaeudestemfibers, to produca
material suitable for use as a base material in sanitary napkieqresent research work was
carried out to develop a process to tisabsorbent properties of banana fibers for the said
application.The suitabilityof five commorbanana varietiel A Kol i kut t uo, @A Al u
Kesel 0, AAmbuno & AAmbul Kesel 0) iohartifiali L an
blood, pH and color of processed fibers were studied in comparison with commercial raw fiber,
which is used aslaase material in sanitary napkins. The chemical and physical behavior of the
processed fibewasfurther studied using Fourier Transfornfrared spectroscof§ITR) and
Scanning Electron Mroscopy(SEM). The observations made in the study concludechleat
absorption property of processed banana fiber agasparabldo the commercial raw fiber.

The major advantages of this invention,armade withrenewable biodegradable materials,
saves foreign exchange by reducing importseatesiew jobopportunitiesand farmergould

utilize agriculturalaste material in return for a profit.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

91 Developed a process to obtain white colored absorbent fiber material from five common
banana verities in Sri Lankavhich is suitable for using as a base material in sanitary
napkirs. Havingthe same absorption property for the fiber extracted from underutilized agro
wasteto the existing synthetic or natural fiber extracted from hardwood/soft wood has special
advantages like using natural fiber without deforestation.

Patent
1 Processing technology for banana fibers as an absorbent material suitable for using in
personécare product$Sri Lanka Patent No. 166p3

Scientific Communications

1. Milani, M.D.Y., Motha, J.T.S., Samarawickrama, D.S. and Senaratne, [2@2).
Potential for using banana pseudostasnan absorbent material for personal hygiene
products, Proceedings of thelnternational Symposium on Polymer Science and
TechnologyUniversity of Sri Jagwardenepura p.41.

2. Milani, M.D.Y., Samarawickram, D.S., Hettiarachchi, B.U. and Gunesekara, H.D.D.P
(2013). Comparison study of absorbent properties in banana pseudostem fibers with
commercial wood pulp for using in personal care produetsceedings of thénnual
ResearchSymposium|ndustrial Technology InstituteSri Lankap.31.
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Research & Dvelopment of rethy-basedwater filters
Development of redlay-basedwater filter for the removal ofluoride

Grant No: TG 11:56

Project Team: *Dr. (Ms.) I.R.M. Kottegoda
Ms. G.P.C.A. Dharmasiri
Ms. J.T.S.T. Jayewardene
Mr. R.C.W. Arachchi
Ms. H.A.M.L.T. Hettiarachchi

Project Period: 2011-2013

Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Kidney failure disease is faspreading irthe North Central Province (NCP) of Sri Lankehe
suspected cause for the diseasehigh accumulation of elements and ions such as aluminum,
magnesium, cadmiurndfluoride foundin water. Particularly, the fluoride content in water is
very high in NCPSeveral expensive methods are being used to purify water including reverse
osmosis which is not affordable to Idew-incomecommunity. It is important to provide at
least a water filter for people ungéipermanent solution is provided for them. A clay water filter
was developed at ITI faheremoval of fluoride for thdirst time in Sri Lanka which is to be
extended to remove other contaminants as well.

Project Achievements/Outcomes

Technologies/Process/Methods Developed
1 Development ofed-clay-basedwvater filter fortheremovalof fluoride.

Technologies Transferred/Commercialized
9 Technology is already commercialized

Patents

1 Development of a redlay-basedwater filter for the remediation of fluoride contaminated
water(Sri Lanka Paterfilo. 16753.

1 Regeneration method of rethy filter for removal of fluoride from waté6ri Lanka Patent
No0.18302.

Awards

1. Presidential Awards 201f®r Patented Inventions '{®lace) forthe Development of clay
filter body with high fluoride binding ability for theemediation of fluoride contaminated
water at the awards ceremony organized by the Sri Lanka Inventors Comniidsion
Kottegoda R.C.W.Arachchj A. Premathilaka, CDharmasena and. Blettiarachabi.
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Development of rectlay-basedwater filter for the removal offluoride
and other contaminants

Grant No: TG 14 90
Project Team: *Dr. |.P.L. Jayaratne
Dr. (Ms.) I.R.M. Kottegoda
Ms. J.T.ST. Jayawardane
Mr. R.C.W. Arachchi
Mr. H.A. Hettiarachchi
Project Period:  2014- 2015
Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Chronic KidneyDisease of Unknown etiology (CKDu) has been reported to occur in several
areas of Sri Lanka, mostly in the North Central and North Western provinces. Water
contamination is the suspected cao$dhe diseasé/arious organizations are distributing
importedfilters and local filtersMost of these filters are not tested for their quality with respect

to standards from a recognized institute and are not affordable either. In addition, people are
unaware of the lifetime, quality, and reliability of these filtdise investigators of thproject

have developdalow-cost durable, quality guaranteed water filter floe removal of fluoride,
arsenic and cadmium from water, most of the suspected ions for.CKDu

Project Achievements/Outcomes

Technologies/Processes/Methods Developed
Developed a red clayased filter fotheremoval of fluoride, arsenic, and cadmium ions from
water.

Technologies Transferred/Commercialized

1. Technologyof development otlay water filter forthe removal of fluoride, arsenic and
cadmium was transferred tioe Red Cross International Organization in 2016

2. Technology development afpilot water filter system fotheremoval of fluoride ions and
water hardness was transferre@itoicecream fatory in Nikawaratiyan 2015

Patent
1 Redclay water filter body composition for removal of arsenajmium and fluoride from
water Gri Lanka Patentlo. 19158)

Publicationsin Refereed Journals

1. Jayarathna, |, Bandara, A Ng, W.J. and Weerasooriya, R. (201Huoride adsorption on
2 1,03 RamoparticlesJournal of Environmental Health Science and Engineeri®j
Article number:54.

2. Jayarathna, . Bandara, Aand Weerasooriya, R. (2016). Interaction of bicarbonate with
gibbsite: Effect of fluoridelORE Journal of Environmental Scien@e?.
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Scientific Communications

Dharmasiri, G.P.C.A.Jayawardane, J.T.S.T., Arachchi, R.C.W., Hettiarachchi, B.U. and
Kottegoda, I.R.M. (2013)The fluoride removal ability of proto type red clay {fitiers,
Proceedings of the Annual Sessidnslustrial Technology Institute, Sri Lanka34 Awards

1.

WAITRO (World Association of Industrial and Technological Research Organization)
innovation award 2016 Red clay lowcost domestic water filter for removal of fluoride,
arsenic and cadmium from drinking wateas selected asinalistin the Social Innovation
category- |.P.L. Jayarathnd. . R.M. KottegodaandR.C.W. Arachchi

Gold Medal in the Open category under technical field of Applied Science and Technology
(2021)for the Development of clay filter faremoval of fluoride, arsenic and cadmium
from drinking water at the awards ceremony organized by the Sri Lanka Inventors
Commission il.R.M. Kottegoda, IP.L. Jayarathne, R.W. Arachchj JT.ST.
Jayawardanand HA.M.I.T. Hettiarachchi

Popularization Activities

T
1
1

During 20162019 ITI supplied more than 1®O0 filters tothe PresidentialTaskForce on
prevention of CKDuTheyhave been distributed amotige CKDu affected families.

Distribution of 1000 water filters as requested by @mef Ministry of North Western
province in 201@longwith awarenesprogrammes

As an awareness programme for Dhamma school children at the temple in Kuruaegala
speectwa s d e | iCleanrwater forodrinkirfig purpodén 2015

In the program on filter distribution to the public conducted at ITI a speech was delivered
onHoWwt o obtain clean water for drinking pu

Filter experiment
(Pilot scale)

lab scale filter
Before firing
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Development ofed-clay based water filter/apparatus for thremoval of
hardness in drinking water

Grant No: TG-16-125

Project Team: *Dr. |.R.M. Kottegoda
Dr. I.P.L. Jayaratne
Mr. R.C.W. Arachchi

Project Period:  2016- 2019

Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Chronic kidney disease (CKD) leadsatgradual loss of kidney function and also causes death
if not properly treated. The reason for CKD in Sri Lanka is unknown (CKBawever it is
suspected to be due to contamination of drinking water with various ions including fluoride (F),
arsenic (As), cadmiunfCd), calcium (Ca), and magnesium (Mg). Materials Technology
Section MTS) invented a filter capable of removing F, As and Cd ifsomn water and
transferred the technology in 2016. The present project was initiated in &0di6g at
improving the filter/apparatus to remove water hardness as well.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 A water filter technology fotheremoval of hardness and other contamination from water
andaregeneration method for hardness removal.

1 The technology can directly be applied to the present ITI filtethiremonal of fluoride,

arsenic and cadmium.

The filter shape and volume of ITI filter were redesigned for capacities of 3L and 6L.

A mold was designed and fabricated for a ceramic filter collecting tank in collaboration

with the ceramic industry.

)l
)l

TechnologiesTransferred/Commercialized
1 The improvedeatures wereincorporatednto the alreadytransferred filter

Patents:

9 Serial pot filter system for removal of hardness, fluoride and heavy metal ions from water
(Sri Lanka Patent No. 20234

1 Method ofclay modification and optimized mineral composition for removal of hardness
and other contaminants from water (Sri Lanka Patent application No. 20669).
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Clay water filter (in plastic and ceramic-basedcollector)

Publicationsin Refereed Journals

1.

Perera, B.T., RajapakshR,M.H., Arachchige, R.C.Wand Kottegoda I.R.M. (2020).
Costeffective and nottoxic method to modify clay to increase the hardness adsorption
capacity of claylnternational Journal of Chemical Scien&l), 22-27.

Wickramasuriya, A.l.R., Arachchige, R.C.W. and KottegodaR.M. (2021).
Characterization andadification of clay for removal of drinking water hardnédaterial
ScenceRe®archindia, 18(3), 318331.

Scientific Communications

1.

Jayarathna, I.P.L., Arachchige, R.C.W., Munawe&a&.K.W., Jayawardena, J.T.S.T.,
Hettiarachchi, H.A.M.I.T., Bandara, A. and Kottegoda, I.R.M. (2017). Suppression of
water hardness using kethy. Proceedings of the8Biennial Research Symposium,
Industrial Technology Institut&ri Lanka. p.59.

Wickramasuriya, A.l.LR., Arachchige, R.C.W., De Silva, R.C.L. and Kottegoda, I.R.M.
(2019). XRD, FTIR and SEM analysis and modification of claytferadsorption of water
hardness Proceedings of the 5 Annual SessignSri Lanka Association for the
Advancement of Scienc@.185.

Postgraduate Degrees

1.

Ms. A.l.R. Wickramasuriyaompleted a MSc degree at theiversity ofJayawardanapura
(2019).

Thesis Title: Characterization and modification of clay from Biyagama and Deniyaya areas
in Sri Lankafor the removal of water hardness

Mr. R.C.W. Arachchi registered for a postgraduate degree at Uh@ersity of
PeradeniygMPhil Pending)
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Pilot-scaletrials for redclay-basedsuperior quality cookware

Grant No: TG 13- 00-01

Project Team:  *Dr. (Ms.) I.R.M. Kottegoda
Ms. J.T.S.T. Jayawardane
Eng.H.C.D.P. Colombage
Mr. H.A.M.1.T. Hettiarachchi
Mr. R.C.W. Arachchi

Project Period:  2013-2015

Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Thepresenproject was conducted as a pitdal of aprevious projecto add value to red clay
deposits byenhancingf productthroughupgradedR&D capabilities in Sri Lanka to support
the ceramic industry and fwoduce useful and economical products that would be beneficial
in households in Sri Lank&ookware samples wefabricated to test the required properties
under actual domestic conditions. Tpitot-scaletrials were carried out antie suitability for
cooking was analyzed. Biyagama and Yatiyana alaye used effectively immanufacturing
glazed and unglazed red gleookware.

Technologies Transferred/Commercialized
1 Nontoxic, lightweight thin-walled and high thermal shock resistant reldy-based
cookware for gas cooker, microwave etc.

Scientific Communications

1. Jayawardane, J.T.S.T. and Arachchi, R.C.W. (2013). Optimization of prnoaesseters
for manufacturing light weight thin walled red clay decorative arti¢?esceedings of the
AnnualResearch Symposiymmdustrial Technology Institut&ri Lanka. p37.

2. Poster presentation titled fADevel opnment
for Technologyarket Place013organized byheMinistry of Technology and Reseatch
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Photocatalytic technology for the purification of agrochemical
contaminatedvastewaterfrom agrochemical packaging aridrmulation
industries

Grant No: TG 13 75

Project Team: *Dr. (Ms.) I.R.M. Kottegoda
Dr. S. Prabhagar
Mr. K.S.P. Karunadasa
Eng W.R.L. Wijesekara
Ms. H.D.D.P. Gunasekara
Mr. H.A.M.I.T. Hettiarachchi
Dr. (Ms.) R.T.Nilusha

Project Period:  2013-2016

Funded by: Sri Lanka Treasury

*Principal Investigator

Background

The agrochemical waste from paddy fields and other cultivated lands, as well as disposals from
agrochemical packagirendformulationindustries causeserious water pollution. However,
highly efficient disposal methods are encouragsgecially for indstries. For this purpose, it

is quite obvious to adopt a technigngolving photocatalyst rather than ordinary chemicals
where the latter will account fanumber of practical issueBhe Materials and Environmental
Technology sections of ITI collabdizely worked to develop photocatalyst for agrochemical
waste decomposition, while concentrating on higher stability, efficiency,aalagv-cost
product that can easilye upgrade to an industrial level. A coating of Tihanoparticles
embedded on a sstrate by the inorganic adhesive is a potential photocatalytic element for
agrochemical waste decomposition.

Project Achievements/Outcomes
Technologies/Processes/Methods Developed
Stable photocatalytic coating for agrochemical wasteviietatment using sunlight

Patents

1 Method of immobilization of TiO2 on a substrate using polymer/binder/adhesive for
photocatalytc air/water purification systens(i Lanka Patenio. 17486.

9 Fabrication of photeatalytic continuous floweactor using plastic pipes for
decontamination of organic wast8r{ Lanka Patent Ne1885J).

9 Catalystsupportedsolar treatment for decontaminationagfrochemicatontaminated
wastewater$ri Lanka Patent N20264.
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Development of stable and effective Ei€pating onthe glass surface of
prototype solar water reactor

Grant No: TG 1300-02

Project Team: *Dr. (Ms.) I.R.M. Kottegoda
Mr. K.S.P. Karunadasa
Ms. H.D.P.P. Gunasekara
Mr. H.A.M.L.T. Hettiarachchi

Project Period:  2014-2016

Funded by: Sri Lanka Treasury

*Principal Investigator

Background

The contamination of water is a major threat to human heatttording to WHOstatistics,
nearlytwo million people die every year, from diarrhdeseases, including cholerdp to

88% of waterborne diseases arise from unsafe water supplies and ireeggnitation and
hygiene A novel glassubebasedeactorwasconstructed by coatinganoe TiO,or ZnOinside

the tube to address organic contamination of drinking water such as bacterial contamination.
The photocatalyst Tighr ZnOwasdeposited on the bottom surface of clear glass and plastic
tubes connected in parallelhich is capable of mineralizirgbroad range of organic pollutants
including bacteria to notoxic substances upon exposure to sunlight.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

A continuous flow photaeactor was developed ftreremoval of bactéal contamination in
water in the presence of sunlight

Patents
Low-cost continuous flow solar reactor for purification of baiztiorganic contaminated water
(SriLanka Patent 16731
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Reduction of vehicleexhaust emissions by nano particle supported
adsorption media

Grant No: TG 16-126
Project Team: *Dr. |.R.M. Kotteggoda

Dr. R.C.L. de Silva

Eng H.C.D.P. Colombage
Dr. D.S. Samarawickrama
Eng A. Sooriya@achchi

Project Period:  2016- 2019
Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Vehicle emissions cause serious damage to the environment. Adsorption of the emissions is the
usual technique being used for remediation. Efforts were made to synthesize and characterize
different types of composite materials including Al, Zr, @ad Zeolte as adsorbestfor

vehicle emissionsAluminum Cement Coated CaO.Zeolite compositionwas successful in
reducing SQ@of vehicle exhaust emissions for a reported value exceeding 70%.

Project Achievements/Outcomes
Technologies/Processes/Methods Developed:

)l
)l

Device to be fixed ttheexhaust of a vehicle in order to cut down unwamsteissions.
A specialmaterial (developed) coatédneycomistructure bonded with a special
adhesive formula was used.

Scientific Communications

1.

3.

Aththanayaka, A.M.S.H., D8ilva, R.C.L., Samarawickrama, D.S., Colombage, H.C.D.P.,
Sooriyaarachchi, A. and Kottegoda, I.R.M. (2018)nthesis and haracterization of
calcium oxide/ 4A zeolite compositéor reduction of vehicle exhaust emissions.
Proceedings of the 4Annual SessiorSri Lanka Association for the Advancement of
Sciencep.70.

Aththanayaka, A.M.S.H., De Silva, R.C.L., Samarawickrama, D.S., Colombage, H.C.D.P.,
SooriyaarachchiA. and Kottegoda, I.R.M. (2018). Synthesis and characterization of
calcium oxide/4Azeolite composite for efficient vehicle exhaust adsorptitmoceedings

of the7" Annual Science Research Sessipiaculty of Applied Sciences, South Eastern
University of Sri Lankap.28.

Aththanayaka, S., De Silva, C., Samarawickrama, D., Colombage, D., Sooriyaarachchi, A.,
andKottegoda, I. (2018 Characterization of calcium oxide/ 4A zeolite composite prepared
through thermal method for vehicle exhaussaption.International Research Sessions
(IOURS),0Open University of Sri Lanka.100.
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Conversion of readily available Sri Lankan natural quartzdtargrade
silicon for applications ithe electronic industries

Grant No: TG 16127
Project Team: *Dr. C.H. Manoratne
Mr. K.S.P. Karunadasa
Mr. A.S. Pannila
Prof. R.M.G. Rajapakse
Project Period:  2016- 2020
Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Sri Lanka is well known for the exquisite varieties of vieigh-purity minerals such as 100%
pure quartz and 99% pure graphite. These resources are exgimgeglow cost without value
addition. For example, pure Quartz is sold at USD-280 a ton and Irofree Quartz stones
are sold atUSD 300500 per metric tonHoweve, solargradesilicon, avalueaddedquartz
product, can be sold at USD -200 per kg. Sri Lankdosesa colossal amount of foreign
exchangdy sellingraw forms of Quartz. This research project will result in a procesdrace
solargradesilicon thraugh an economically feasible process from locally available natural vein
quartz.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

T A |l aboratory ( iCl evasestaBlisheds gethe prajdctobjextives.r y 0 )

1 A stable graphite electrode for higggmperature and general electrochemical applications
has been developed with locally available graphite and low cost clay

Patent
9 A stable composite electrode based on graphite and clay fotdrigterature and general
electrochemical applicationSri Lanka Patent Application N@0844.

Publications in Refereed Journals

1. Karunadasa, K.S.P., Manoratne, C.H., Pitawala, H.M.T.@Gud Rajapakse, R.M.G.
(2018). Effect of prolonged milling time on comminution of quaRawder Technology
330, 266274.

2. Karunadasa, K.S.PManoratne, C.H., PitawgledH.M.T.G.A. and Rajapakse, R.M.G.
(2018). Composition, unit cell parameters and microstructure of quartz during phase
transformation fr om JUitu hightenfiperatuse Xayxpawder n e d
diffraction. Journal of Physics and Chemistry of Solitls7, 131 138.

3. Karunadasa, K.S.P., Manoratne, C.H., Pitawala, H.M.T.G.A. and RajapaigeG.
(2018). Relative stability of hydrated/anhydrous products of calcium chloride during
complete dehydration as examined by Higimperature Xay powder diffractionJournal
of Physics and Chemistry of Solid0, 167 172.

4. Karunadasa, K.S.P., Manoratne, C.Ritawala H.M.T.G.A. and Rajapakse, R.M.G.
(2019). A potential working electrode based on graphite arhtmorillonite for
electrochemical applications in both aqueous and molten salt electrelgetsochenstry
Communicationsl108106562.
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5. Karunadasa, K.®., Manoratne, C.H., Pitawala, H.M.T.G.A. arRhjapakse, R.M.G.
(2019). Thermal decomposition of calcium carbonate (calcite polymorph) as examined by
in-situ high-temperature Xay powder diffractionJournal of Physics and Chemistry of
Solids 134, 21-28.

6. Karunadasa, K.S.P., Rathnayake, D., Manoratne, C.H., Pitawala, A. and Rajapakse, G.
(2021). A binder free composi kingelecfrodggfora p hi
general electrochemical applicatioBsectrochemical Science Advanci@),1:e2100003.

7. Rathnayake, D.T., Karunadasa, K.S.P., Wijekoon, A.S.K., Manoratne, C.H. and Rajapakse
R.M.G. (2022). Lowcost ternary composite gfaphite, kaolinite and cement as a potential
working electrode for general electrochemical applicatiGh&nical Papers,76(11),

6653 6658

8. Rathnayake, D.T., Karunadasa, K.S.P., Wijekoon, A.S.K., Manoratne,, C.H.
Rajapakse, R.M G. and Pitawala, H.M.T.G.A. (20B)lyanilineconjugated graphite
montmorillonite composite electrode prepared by in situ electropolymerization for
supercapacitor applicatiorShenical Papers,77, 2923i 2928.

Scientific Communications

1. Mahanama, M.G.G.C., Karunadasa, Kohobhange & & Manoratne C.H. (2018). A
composite electrode for higlemperature applications as a value addition to local graphite
and kaolinite.Wayamba University International Conference (Win)16.

2. Karunadasa K., Manoratne,,®Pitawala, H and RajapakseG. (2018). Déydration of
calcium chloride as examined by hitgmperature Xay powder diffractionProceedings
of the 3 Asia-pacific Multidisciplinary ResearghColombo. p.18

3. Karunadasa, K.S.P., Manoratne, C.H., Pitawala, H.M.T.G.A. and Rajapakse, R.M.G.
(2017). The phase transformation of <giwdight z f I
temperature Xay diffraction, Proceedings of the "2 AsiaPacific Conference on
Multidisciplinary ResearchColombo. p.49.

4. Rathnayake, D.T., Tharangani, L.W.IKarunadasa, K.S.P. and Manoratne, C.H. (2019).
Mechanically compressed graphitky composite electrode for higbmperature
application. Proceedings of the International Research Conferendea Wellassa
University, Sri Lankap.456

5. Tharangani, L.W.N.Rathnayake, D.T., Karunadasa, K.SaRdManoratne, C.H. (2019).
Incorporation of layered type clay in graphiley based electrodes as a property
enhancement for higtemperature applicationBroceedings of the International Research
ConferenceUva Wdlassa University, Sri Lankg.445.
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Development ofh domestic system to convert biodegradable foedste
into compost within 24 hours (Home composter)

Grant No: TG 18144
Project Team *Ms. M.D. Yoga Milani
Dr. R.C.L. De Silva
Mr. R.C.W. Arachchi
Dr. (Ms.) A.M.M.H. Athapahthu
Eng. A. Sooriyarachchi
Project Period: 20187 2020
Funded by: Sri Lanka Treasury

*Principal Investigator

Background

The rate of generation of solid waste has increasedodnereasegopulation, technological
development and the changesha lifestyleof the people. There is an urgent need to introduce

a domestic system to manage biodegrad&imbel waste atthe domestic level, to reduce
municipal waste collection. This waste management method enables feapiléze their

waste as a fertilizer and promote home gardening without using synthetic fertilizers. Extra
income may alsde generatethy utilizing suchsystemsA domestic home composteras
developed to convert biodegradable food waste into compost within 24 hours.

Project Achievements/Outputs

Technologies/Processes/Methods Developed

1 A domestielevel home composter to convert biodegradable food waste into compost
within 24 hours. The produced compost complied with SLS 1246:2003.

Patents

1 A domestic apparatus for converting biodegradable food waste into compost within 24
hours and method of convertitigereof Nationd Intellectual Property OfficeSri Lanka
Patent N0.20948

Scientific Communications

1. Jayawardanal.D.S.B, Milani, M.D.Y., De Silva,R.C.L. andWijesinghe,S. (2018).
Investigation of thampact of clay as a bulking agent for food wastenposting at a
controlled raisedip temperatureProceedings of th& International Conference on
Advances in Computing and Technold@ACT. p.27.

2. JayawardanaM.D.S.B.,Milani, M.D.Y. andDe Silva,R.C.L. (2018). Study the effect of
clay, sawdust ahhalf-compostedjarden waste as bulking agents in food waste composting
at a controlled elevated temperatuPepceedings of the P4Annual SessiorSri Lanka
Association for the Advancement of Sciengd 24.

3. Attapatty AM.M.H., PereraT.S.N., Milani M.D.Y. and Arachchige R.C.W. (2019).
Molecular characterization of thermophilic bacteg@esentin solidwaste composting
Proceedings of thd" Biennial ResearchSymposium Industrial Technology Institute, Sri
Lanka.p41.

4. BhagyaP.V.G.S, Milani, M.D.Y., ArachchigeR.C.W.and Silva R.C.L.D.(2019).The
effect of enhanced sefiicrobe population, clay and controlled elevated temperature to
accelerate the composting of food and garden wasteedings of the ¥SAnnual
Sessiongri Lanka Association for the Advancement of Sciepcks4.
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Awards

1. Award for the Best Innovation Project 2D for the pojecttitled iHome composter to
compost biodegradable food waste within 2&€hrsa 6" Bierinial Research Symposiym
Industrial Technology InstituteM.D. YogaMilani, R.C.L. De Silva R.C.W. Arachchige,
A.M.M.H. AtapattuandA. Sooriyarachchi

2. Gold Medal 2022Medal in the Open category under the technical field of environmental
conservatiorHome composter to compost biodegradable food waste within &4the
awards ceremony organized by the Sri Lanka Inventors Commiskldd. Yoga Milani,
R.C.L. De Silva, RC.W. Arachchige, A. Sooriyarachchi and S. Kalpa Sandaruwan

3. A certificate wa< ompasteba idnuerdi nfgo rinhdediaptoeo g r a
entrepreneurs 2022 conducted by the Ministry of Agriculture.

Home Composter developed by ITI
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Improvement of thermal conductivity of rubber using graphite based
nanocomposite as a value addition

Grant No: TG 18- 145
Project Team: *Dr. |.R.M. Kottegoda
Dr. L.D.C. Nayanajith
Dr. R.C.L. De Silva
Ms. M.D. Y. Milani
Dr. D.S. Samarawickrama
Project Period:  2018- 2020
Funded by: Sri Lanka Treasury

*Principal Investigator

Background

The project mainly focusean the improvement ofthe thermalconductivity of solid tirs,

enabling heat dissipation frorthe inner to the outer surface. A systematicstudy on
rubbergraphitebasednanocomposites ithe application ofrubberbasedindustries is still

limited. This is an essential field of study in Sri Lanka since rubbemesghite are major
resources of the countryThe local resources need to be utilized effectively to dewalng
addedproducts. The objective of this project wastprove the thermal conductivity of rubber

using nanocomposites based on rubber and graphite base as a value addition to rubber/graphite

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 A graphite/rubber composite with improved thermal conductivity and mechanical
properties

Patents
1 Heat conducting wearing resistant rubber/graphite posite and preparation method
t h e rvaofifedat NIPO Sri LankaPatentApplication No: 20614

Publicationsin Refereed Journals

3. Viyanage M.P., Manage, T.R.T., De Silva, R.C.L., Nayanajith, L.D.C., Milani, M.Y.D.
and Kottegodal.R.M. (202]). Mechanical property evaluation of natural rubber/ vein
graphitecompositesSri Lankan Journal ofPhysics22(1), 29-39.

Scientific Communications

1 Viyanage, M.P., Manage, T.R.T., De Silva, R.C.L., Nayanajith, L.D.C., Milani, M.Y.D.
and Kottegoda, I.R.M. (2019). XRD, FTIR and SEBMalysis of Natural Rubber/ Graphite
Composite, Proceedings of the ?5Annual SessignSri Lanka Association for the
Advancement of Sciencp.512

1 Nayanajith, L.D.C., Milani, M.D.Y., De Silva, R.C.L., Kottegoda, I.R.M. and
Samarawickramab.S. (2019).Evaluation of the effect of graphite content on thermal
conductivity and mechanical properties of natural rubber lgteghite composites,
Proceedings of théBiennial Research Symposiumdustrial Technology Institute. p.30.
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Curing of bamboo culnto suit tropical environment andbambocbased
product development

Grant No: TG 18- 152

Project Team: *Dr. P.N.R.J. Amunugoda
Eng. A. Sooriarachchi
Dr. C. H. Manoratne
Eng A.M.T. Adikari
Dr. D.S. Samarawickrama
Mr. M. Ariyaratne,

Project Period:  2018- 2021

Funded by: Sri Lanka Treasury

*Principal Investigator

Background

Bamboo is one of natmankmdlts versaiile nature and imraurberable g i f
uses have earned bamboo the nafpeen gold of the fore®t However, its growth
characteristics and microstructure malkdiffierent from woodThe uniquestrength properties,
coupled with innovative uses by peopleydanabled its versatility to be exploited for many
industrial and architectural us@ueto thehigher amount of parenchynigincreases the water
holding capacity and therefqreamboo possessasery high moisture content and has very
low resistance to biological degrading agents. Thndercoverthe untreated bamboo may last
4-7 years. According to durability classification, bamboo falls in class iikduwable categy.

On the other hand, ¢hpresence of large amounts of starch makes bamboo highly susceptible
to attack by staininfungi, beetlesand termites. They cause immense damage during drying,
storage, and subsequent use. Therefore, scientifically souror @m¢ironmentally friendly
bamboo preservation techniques for whole culm and bamboo splits are necesbary to
reviewed, selected, and further developed according to local climatic conditioosrarayed

to SMEs for applicationsthereby, increasg the availability of standard banado splits,
bamboo wood flanks, compressed bamboo and developing floor and walhtilbamboo pulp

from wastage.On the other hand, because itsf beautiful morphological shape, higher
ornamental value, and uniqugiental culture aura, the monopodial bamboo plantation and
bamboo foresplay a very important role in landscaping and landscape architecture. The level
of intensive sustainable management for banpdantationss still new to Sri Lanka. For the
sustainable del@pment ofthebamboo industry, the raw bamboo material must be guaranteed
for sustainable supply via conductisgientific and technological cultivation and improving
environmental awareness for sustainable managemére lmimboo resource stock.

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 Stakeholderconsultations were done fopexies identification, total extent estimation,
listing/linkages with bamboo nurseriasd identification of potential land for cultivation.

9 Stakeholder meeting was conducted: Industriégdhnology Institute and Institute of Policy
Studies (IPS)of Sri Lanka and jointly organized a twalay bamboo international
stakeholders conference for country roadmap /Action/ Strategic plan develapithethie
assistancef internationakexpertsrom International Bamboo and Rattan Organization
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1 Established a bamboo processing workshop at ITl: Renovattbemfoject workshop was
carried out andhe workshopwasequipped with bamboo processing machin&amboo
charcoalproducingmini kiln, a bamboo splitting machine, a dryer for culm drying and
blender. In addition, Eaboratoryscale heaPump dryer was purchased.

1 Surveyed all the bamboo curing/preservation treatments, selected the best among them and
further improvements were carried out.

Product/Process developed

9 Bamboo floor tile/charcoal tile developmeRrocess and sample floor tiles were developed
with a rough surface for the use of Ecotourism cottages. Process and samples of bamboo
charcoal tiles were developed.

9 Bamboo PulpThe systemicpulping process including eltructuring of bamboo, chipping,
screening and rehipping oversizeé materials, proper cooking technologies and chemical
recovery are important facter Sample pulp development was done usinghemical
bleaching methd.

Publications in Refereed Journals

1. Samarawickramd).S.,ManoratneC.H.andAmunugodaP.N.R.J(2020. Production and
characterization of black charcoal froBambusa vulgaris(Yellow Bamboo) and
potentiality for advance applicatiarigrontiers in AdvancedMaterials Regarch 2(1), 28
36.

2. AmunugodaP.N.R.J(2022. International agreements and entry points to adaptation and
adoption of modern forest technologiesplogical restoration, climate change, ecotourism
and agroforest enterprise based advanced materials of Sri Lanka and Regional Countries.
Frontiers in Advanced Materials Resea(2), 32-43.

Scientific Communications

1. Wishwajith, W.C.R.S., Amunugoda,P.N.R.J.,Samarawickrama, D.Sand Manoratne,
C.H. (2019). Bamboo charcoal from Sri Lankan speciesBafmbusa vulgarisculm.
Bamboo Stakeholder Conferentmstitute of Policy Studies of Sri Lanka.

Popularization Activities

1 Bamboo awareness ®iing for SMEsSeveral bamboo awareness meetings and programs
wereheld

1 Bamboostakeholdemeeting includinghedisplay of bamboo exhibitdPS, 2019

I Bamboo species, products and related information delivery at the Exhib@i@en
University, Homagama2020.

I Two awareness meetings at the Food Technology Section, Malabe

I Two awarenesmeetingsattwo AGA Divisions of Sri Lanka

1 A manual on bamboo ppagation/ nursery management/ plantation establishment

1 A catalogueof bamboo products was developed
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Fabrication of low-cost graphitebased composite electrode for
electrochemical applications dtigh temperaturesas a value additiorto
local minerals

Grant No: TG 19181
Project Team *Dr. C.H. Manoratne
Mr. K.S.P. Karunadasa
Prof. R.M.G. Rajapakse
Period covered: 2019-2021
Funded by: Sri LankaTreasury

*Principal Investigator

Background

The fabrication of bindefree electrodes consisting of graphite is a challenging topic
considering highemperature applications, especially in molten salt electrolytes. Graphite
electrodes carbe fabricatel by adding various binders including nroanducive and
conductive polymeric binders. However, both types accountdor fnermal and mechanical
stability, especially at higtemperaturein molten salt electrolytes. Besides, such electrodes
show poor chemical resistance in aqueous electrolyimebylimiting their applications. The
present research was carried out to fabricate a composite electrode of graphite and clay via
mechanical compression and heat treatment without incorporating binders or chemical agents.
The main objective of this wkiwasto fabricate a stable and economical electrode with high
mechanical and thermal stability. The major application of GCCE can carry out in both aqueous
electrolytes and molten salt electrolytes, indicating the application over a vast range of
temperatires. Besides, the composite electrode is a potentially cheap alternative for expensive
commercial workingelectrodesincluding carborbased and metal types. Therefore, the
electrode must be prepare using substances that can tolerate such harsh
conditiongenvironments to prevent the disintegration of the electrode at high temperatures
under alkaline conditions. The raw material selection was, therefore, very critical as the
amalgamation of two solids seems to be impossible without binders. However, anptived
wasintroduced to prepare a composite of graphite and clay (grapghiteomposite electrode,
GCCE), in sucha way that the composite material itself becomes highly thermal and
mechanicallystable, showing better performance in molten electralytes

Project Achievements/Outcomes

Technologies/Processes/Methods Developed

1 A potential electrode consisting of graphite and c@gCE for high-temperature and
general electrochemical applications (to replace the expensive commercial working
electrodes).

1 The technology (Graphielay composite electrode) is ready to transfer

Patent
1 A stable composite electrode based on graphite andaridjgh-temperature and general
electrochemical applicatiorSri LankaPatent Applicatior208449.
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(| Copper
' connector

painted
surface

Active electrode surface
(1 em diameter)

Modified GCCE; (b). Electrochemical setup employed in Cyclic Voltammetry

Publications in Refereed Journals

1. KarunadasaK.S.P., Manoratne,C.H., Pitawala, H.M.T.G.A. and Rajapakse R.M.G.
(2019. A potential working electrode based on graphite and montmorillonite for
electrochemical applications in both aqueous and molten salt electralgetsochemistry
Communicationsl08 106662.

2. Karunadasa, K.S.PRathnayake, D.,Manoratne C., Pitawala, A. and Rajapakse.
(2021. A binderfree composite of graphite and kaolinite as a stable working electrode for
general electrochemical applicatioB$ectrochental ScenceAdvances2021, e5100003

Scientific Communications

1. Mahanama, M.G.G.CKarunadasa, K.S.Rand Manoratne, C.H. (2018)A composite
electrode for highemperature application as a value addition to local graphite and
kaolinite, Proceedings of th&Vvayamba University Internation&onferencgWin C), Sri
Lanka p.16.

2. Rathnayake, D.T., Tharangani, L.W.N., Karunadasa, K&h&Manoratne, C.H. (2019).
Mechanically compressed graphiley composite electrode for higmperature
applications International ResearciConference Uva Wdlassa University (IRCUWU),
Badulla, Sri Lankap.456

3. Tharangani, L.W.N., Rathnayake, D.T., Tharangani, L.W.N., Karunadasa, K.S.P. and
Manoratne C.H. (2019). The incorporation of layered type clay in grapiég based
electrodes as a property enhancement for-tegiperature applicationsnternational
Research Conferencdya Wellassa University (IRCUWU), Badulla, Sri Lanka. p.445

Award

1. A ward for the Best I nnovation Projecost 202
graphitebased composite electrode for electrochemical applications (atdwigserature)
as a value additi on Bienaial Researah Symposm tdustrials 0 a t
Technology Institute C.H. Manoratne and K.S.P. Karunadasa
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ENVIRONMENTAL
TECHNOLOGY

The Industrial Technology Institute (ITI) contributes to sustainable
development in Sri Lanka through advanced environmental
technology solutions. Our team of experienced engineers and
scientists undertakes consultancy, research, and technology
development in areas such as wastewater treatment, industrial air
pollution control, and environmental impact assessments.

As a registered consultant with the Central Environmental
Authority (CEA), ITI plays a key role in industrial pollution control
developing innovative, demand-driven technologies, offering Best
Practicable Technology (BPT) to local industries, and promoting
responsible pollution prevention practices. I'TI also supports the Sri
Lankan government with expert advice on environmental policy and
sustainable industrialization.
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