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A urine-based new diagnostic approach for diabetic kidney disease

S. Saseevan'?, S. Rajapakse?® and D.N. Magana-Arachchi!’

"National Institute of Fundamental Studies, Kandy, Sri Lanka
2Postgraduate Institute of Science, University of Peradeniya, Peradeniya, Sri Lanka
3Department of Molecular Biology and Biotechnology, Faculty of Science, University of

Peradeniya, Peradeniya, Sri Lanka.

Diabetic kidney disease (DKD) is one of the major complications of Diabetes mellitus. Also,
DKD is known as either structural or functional kidney damage that occurs due to diabetes
mellitus. Nowadays, measuring the excreted amount of albumin (protein) in urine is an
indicator for screening DKD. However, it has several laps, and usually, albumin appears in
urine after kidney damage as a result of Diabetes. Therefore, discovering a non-invasive
new diagnostic tool is essential for early diagnosis and prompt treatment to avoid the rapid
worsening of the disease. This research aims to develop reliable and sensitive diagnostic
tools for detecting DKD. Eighty-two urine samples were collected from healthy volunteers
and chronic kidney disease (CKD) patients, including DKD. A molecule called RNA was
extracted from the cells present in the urine samples. The quantitative polymerase chain
reaction (QPCR) technique was used to study the expression pattern of ANXA3 and NGAL
genes in DKD patients compared to healthy controls. These genes, NGAL and ANXAS3, are
related to the molecular mechanism of diabetes and kidney disease and were selected and
underwent gPCR reactions. The RNA extracted from urine samples was converted into
complementary DNA and used for PCR. The fold changes of each gene expression in DKD
and other CKD patients were calculated using the relative quantification method. The results
showed about four-fold increased NGAL expression compared with healthy controls was
seen in DKD patients. It was not observed in other chronic kidney disease patients. Further,
there was a two-fold increase in early stages of CKD than late-stage, indicating that NGAL
could be used to detect the early stage of CKD. Additionally, the findings showed that a very
high level of ANXA3 gene expression was found in DKD patients. It was nearly 783-fold and
considered high compared with other CKD categories. From these findings of the research,
ANXA3 and NGAL could be better non-invasive tools to diagnose the exact condition of
DKD. However, it needs more samples to validate before applying for clinical trials.

*dhammika.ma@nifs.ac.lk
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F By LTS Flwev 2 6Tem 2.ulF ePEVEFa MIGemeT LIWeTUR S Hrlsley
CrrmulleTmeL FMHUIL STl HIeTULL FmuBrs Ghmullemeor & 6vorL.n)l &6V

&. FFaU6T'?, & JrguUsSHCH2® LnMMILD 1. 6T60T. LOMIS 60T Q4T TEE

'CEHFNLI 219 LIL 1671 & & TeoT FeV6)] [Blaye LD, FHeviriq, B)6VIBIEDIS. 2 LT
LI L L9119 LIS & IT60T 6265 @B IT60T 510016210, GLITITS60760TL] LI6V&H 6016V LOGLD,
GLITITS 602607, 3)6VIBI6N. > APVEFn MY 2 tSlgie) oMoy 2 ufly G&midlmiL L1 Sieom,

6Wleh @B meoTLIL_LD, GLITITS60I60TL] LI6V&H6MEVSE SO LD, GLITITS60)60T. B)6VUIBIE0I..

BreTULL SAmubrs CHTWTENsS WSSl 2 0HMmE&G Wl Quiflu Feumumgl.
BreTUL L S mibres Grml gmuBeausmne Biflble) Chmil e WaHEWLDTET &ITTevor]
UG, 2usmalu FHRUWlD gmssTy WLLE F5af65HMG0 UG &Imer
BIeTUL L Aloubrs Crmuwilermey LUMH&eULLarselng Biflhle CrmGw LlFgmeor
STJeoTOM&GLD. ellemeuns GEBMTUl Blemevullemenr SevorLMleugID 2 LeTly FRFns
Quoieugild BrflbleLermer BIeTULL SFoubrs CHTU CLMFLMLSmO HHEHEH
2 sa|RaTma. AmbBifly 2 6tem v 6T ererlILI(BIL LISSH 6T o 6meilemeor
uflGem&LiugeT epeunrds Hiflblelermey gHUGEReTm BTeTUL L Fombrs GBul
Seoor Ll WILILIBH S eTm&l. eTevflemib evL]Ldledr LiggLnmeorg S omuBiflev Qg erLBeusHm &
weteory BiflNelleormev ABrssHulear GMILLNLL UGS UTHESLILOKSaTmS.
eTeoTBeu @ 6u euLlest LrsLiLflGansener BHiflblaNermey ML &&nlqul HT6TLIL L
Ambrs Crmullemer GevorLlul CUMEHINTETHTSH G)6ven6y. 6TeoTGel @6l oy liledlesr
epevd NoBT & ifluflev FrEEHW Mg CHmulleneTr Sevedlwnmss & evor L mluld
Fo1QUISILOTEOT Biomarkers  eTeTMEMWNGHLILGERETM  2.UulF  eLNEVE S MIGH6T
Seoor_ WIS eTmal. @6 ulelimars Bllellermey gmuU@ LD BreTUl L Soubrs
GBITWITET & 6T 2_6TemL_MiIgeVTs BTeTUL L S omuBres Crumeflser nmmild & 85655 &6l
o UL ereoorlUGGg @revor( Cuifleor AouBy wMHflser GFafleasLILL (HeTere.
AobmLer QeleflGwmid, AmBrsid woHmib FoBrssHuleneTud o5 e60r
QaTMHLBG Setenmenwiu]n LTS Ld&EHaTn seumisefled(mhal 2bF.6T60r.6 (RNA)
gaorliLipd  2ully  uueHwd Ufs5esGe&slUl®G @ lielnG
LwWeTU@SSUIULB6Tengl.  epevdaamm 2 ulflwedey UweTUGSSLILG S 6T
F&H.9F (PCR) QasMPAmLLLD epeuld ANXA3 Lommild NGAL opHwl @@ UFbLenT
uGseafler  QeueflliL(GGeTenn  (gene  expression) LFIGFTH &G LIL (H 6T
FHECHAWMLET UG Cums Bublelermsy gmu@d BreTULL Foubrs
GrmwmerJ&erfler 2 Ledlev @6 ANXA3 LommMIlD NGAL LITIDLIENT 6VG&6T 60605l
2 UNTEn MIG 6T LOMMHMLO 605 60T M 5601600 @6l 16 eor eLn6uLD
&evor LMl 1LL (B eiTermasl. NGAL eTeorLILI(HID 2 2-ul T epevsan mi HifldleNlestmev oL
preTUl L SouBres  Crrmuiler sSerLmsedlsy e WEHERW QFTHGSGE
QEVGHROTMSH. @6 ulafler WIgeledmhg FHEHH WL UILIGWm GUMsl
JMHSMTP BTG OLMHIEGE NGAL eevsanmletr GeueflliL(hEHeTenin (gene expression)
5
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G HIOTH 2 6TeNHIL6T Geum  SHMTJeo|SHEHL6T  Snlql BreTULL HouBrs
GrTwmenJ&eflLd @6l S sFlliumeargs sausmaflésliuLaloamen. ASHGS
GwevH sms LS W mlenev Bildle)L 6T Snlqul BTeTLL L S mubres Gl F&erhL 6T
eUiul@Gmn Gums wsebleoew BflPlaLear &Smiquwl  BTeTUULL Foubrs
GrTWImeTiSGeflLld gméSTY Q@QOLLBIHNIN H&W0Mer NGAL  eL06vE Sn M6t
QauefllIL(hsetTenin SmeoorLILI(BeugeTTel NGAL peoral ellempeailey Bifludle) L 6T S lq Ul
BIeTUL L S mubrs Chmemul SevorLmiwl LWeTURSS (WDIUWD. @)&5ME& GV &HLIDMS
ANXA3 ereTliL(plD @6TQeoTm® 2. Uiy eevsEdam BfPleL 6T Falqul HIeTLL L
P mBrss GBITWITeTJ&Her 6T LIFInLemT Sjev&6 N8 S &I0MS (FME ST 783 LOLMBIG)
SreoorlILGeUgILeT  Geum  srgeovflsefleormey  gmuU@D  BmeTULL  Houbrs
Gprwmen&erfler FouBr wrHflsefles @&smesw GMUINLE555 UG &L
UG menlG&aLILLel60emey. 91,8 Gl G6i UleaNeT wnlgelledl i a NGAL Lommilh ANXA3
ABW @@ 2-uIT VST MIGET (Biomarkers) BIfldleNeoTmev gFMLIL &8n 19U HITETLIL L
A mBrs GHIMUI Blemevullemer sevorL Ml LWeTLBSS (DIQU|LD. 6Teolleniln @)edTenlld
LUev olle] TS flsemner 2 6taT &8 gyilalenear alfleyU(O&SI6uGE6T epeuld @6l
SpuieNer (plgeilemer Gsd LIRSS (LOLGU|LD.

*dhammika.ma@nifs.ac.lk
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The hepatoprotective capability of Munronia pinnata (Binkohomba plant)

S.D. Hapuarachchi'’, T.S. Suresh?, W.T.P.S.K. Senarath®, S. Hadunnetthi* and
K. Samarasinghe®

"Department of Ayurveda, Institute of Indigenous Medicine, University of Colombo 2Department
of Biochemistry, University of Sri Jayewardenepura, Sri Lanka.
3Department of Botany, University of Sri Jayewardenepura, Sri Lanka.
4Institute of Biochemistry, Molecular Biology and Biotechnology, University of Colombo °Department
of Pathology, Faculty of Medical Sciences, University of Sri Jayewardenepura, Sri Lanka

According to the results of our research, it was confirmed that Binkohomba plant can
prevent various diseases in the liver. The present study thus provides a scientific rationale
for the traditional use of this herb in the management of liver disorders. It is scientifically
proved by using an animal model. These results validated the use of both these herbs;
Binkohomba and Heen binkohomba (M. pinnata and A. paniculata) as an alternative for
Swertia chiraita plant (hepatoprotective agent) in the Traditional and Ayurvedic therapeutic
practice as well as the Ayurvedic drug preparations in Sr Lanka. Swertia chiraita plant is not
available in Sri Lanka. This research was carried out with the support of an animal model to
check the ability of the different types of extracts of Binkohomba plant (Munronia pinnata
Wall. Theob. Family -Meliaceae) and compared with the established Ayurveda
hepatoprotective agent, Andrographis paniculata(AP) which is used in traditional Sri
Lankan Medical system to prevent various diseases in the liver. Binkohomba plant has been
used in a variety of ailments in the traditional Sri Lankan medical system and it has been
happening for many centuries. Though it has been not documented in the Ayurveda text,
Ayurveda doctors also used this plant as an alternative to Swertia chiraita plant. Therefore,
we conducted this research work to find out the scientific validation for to use of this plant
to prevent various diseases in the liver.

*dr.sdhapuarachchi@iim.cmb.ac.lk
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Blood Meal Preferences of Aedes aegypti (Linnaeus) and Ae. albopictus (Skuse) in
the District of Colombo

E.H.L. Pereral, Y.I.N.S. Gunawardene'’, M.D. Hapugoda?, T. Ranathunge?, L. Udayanga®

"Molecular Medicine Unit, Faculty of Medicine, University of Kelaniya, Sri Lanka.
2Department of Zoology, Faculty of Science, Eastern University, Sri Lanka
3Department of Biosystems Engineering, Faculty of Agriculture and Plantation Management,
Wayamba University of Sri Lanka, Sri Lanka

Dengue has become a major health burden in Sri Lanka. Dengue is renowned as the fastest
spreading mosquito borne viral infection, which is transmitted by Aedes aegypti and Aedes
albopictus. These mosquitoes show varied behavioral patterns in the environment. Feeding
preference is an important parameter of their behavior, which influence the vectorial
capacity of them. In general, Aedes mosquitoes feed on a range of hosts for their blood
meal including humans, cats, dogs, cattle, goats, rats and chicken etc. Despite the essential
nature of this knowledge for vector control, the existing knowledge on the host preference
is limited. Therefore, a comprehensive study was conducted in three selected dengue high
risk MOH areas in the district of Colombo, namely Padukka, Kolonnawa and Maharagama.
Female adult mosquitoes were collected from 25 households in each MOH area at a
monthly interval for 11 months. Then, Aedes mosquitoes were identified, and the blood-fed
female mosquitoes were used for the DNA extraction. The multiplex PCR method was used
to identify the hosts of the blood fed mosquitoes. According to results, the preference of
dengue mosquitoes on different blood sources represented significant variations (P<0.05).
Aedes aegypti reported the highest preference for human blood, followed by dogs and cats.
In the case of Aedes albopictus also, human blood accounted for the highest preference,
and followed by the cow and cat. However, the least preference was for the dogs. A cluster
analysis also revealed that the human blood is the most preferable blood meal for both
dengue mosquito species, and blood meal from cow was preferred only by Aedes
albopictus. In conclusion, this study has shown that the most preferrable host for the blood
meals of the two Aedes species is human blood, while dog, cat and bovine hosts contributed
less as hosts in the Colombo District of Sri Lanka.

*nilminisg@kin.ac.lk
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Healthy dietary modification for a better life
K.D.S.P.N. Kathriarachchiand A.M.N.T. Adikari*

Department of Applied Nutrition, Faculty of Livestock, Fisheries, and Nutrition,
Wayamba University of Sri Lanka, Makandura, Gonawila, 60170, Sri Lanka

Do you know the prevalence of Coronary Artery Disease (CAD) is increasing in an alarming
rate in Sri Lanka? CAD is the narrowing of arteries due to the buildup of plaques in the walls
of the arteries that may lead to heart attacks. Unhealthy diet is one of the major risk factors
for developing CAD. We all know that prevention is better than cure. Therefore, healthy
dietary modification is one of the best strategies to prevent and management of CAD. In
this study, we assessed the dietary patterns, food preferences of the adults with CAD and
adults at risk of developing CAD. The main objective of this study was to develop an
educational e- resource including dietary menus for adults with CAD and adults at risk of
developing CAD. This study was conducted in 3 phases in Kandy and Badulla districts.
Under the first phase, assessed the dietary patterns and food preferences of the adults with
CAD and adults at risk of CAD. It was a cross sectional study consisted with conveniently
selected 15 CAD patients and 15 adults at risk of CAD. An interviewer administered
guestionnaire, food frequency questionnaire and 24 Hr dietary recalls were the data
collection tools of this study. Observed the available and affordable food items for them. In
the second phase determined the nutritional requirements for the adults with CAD and
appropriate menus were developed. Those developed menus consisted of breakfast, lunch,
dinner and 2 snacks. Then, those developed menus were evaluated by the experts in the
nutrition to check the appropriateness. Under the phase 3, those developed and evaluated
menus were compiled into an e -resource (blog) with serving sizes showing photos. The
name of the developed blog is ‘Heart healthy menus for adults’. The developed blog is
consisting with seven whole day dietary menus, energy ranged from 1100 kcal-1700 kcal.
Finally, we can suggest that those developed menus can be used to reduce the risk of
developing CAD in the Sri Lankan population.
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Link of the Blog- https://hearthealthymenus.blogspot.com/2020/12/heart-healthy-menus-

for-adults.html
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Does previous infection of dengue impart disease severity in the current infection?

J.A.J.C. Jayarathne!, G.K.D.L. Perera?, Thusitha P. Muhandiramlage!, D. Gunasekara®
and C.W. Subasinghe®

"Department of Biochemistry and Clinical Chemistry, Faculty of Medicine, University of
Kelaniya, Ragama, Sri Lanka

Dengue is a colossal threat, especially in the subtropics and tropics of the world. It is spread
through mosquitoes and four different, but closely related forms of viruses known as
serotypes (DENV1, DENV2, DENV3, DENV4) cause the dengue infection. Clinical
presentations vary from mild fever to severe forms of the disease known as dengue
haemorrhagic fever (DHF), dengue shock syndrome (DSS), and expanded dengue
syndrome. It is believed that a severe form of the disease is frequently associated when a
person contracts the virus more than once and it is explained by a phenomenon known as
antibody-dependent enhancement (ADE). However, other factors such as genetic
differences of the host individuals and co-circulation of different viral types are thought to
be playing a role. As the symptoms are similar to those of other fever-causing infectious
diseases, the availability of dengue-specific laboratory diagnostics will enable clinicians to
confirm the disease. In this study, we attempted to understand whether the previous
infection of dengue has any impact on the disease severity and the differences of the
serotypes in the current infection. We screened 689 patients with suspected-dengue fever
from 2016-2019 who had presented at North Colombo Teaching Hospital, Base Hospital,
Kiribathgoda, and District Hospital, Maligawatte. Colombo and Gampaha districts were the
major- hot spots for dengue infection during this period. It was recorded that 129 individuals
were suffering from dengue infection and type- 2 infection was the predominant serotype
each year from 2016 to 2019. Furthermore, type-1 infection was observed more frequently
in 2016 and 2019. The majority of the individuals who had contracted the virus for the first
time (primary infection) and less percentage of patients who acquired the disease previously
(secondary infection) were suffering from dengue fever. In conclusion, there was a likelihood
of having dengue fever in the individuals with primary infection than the secondary infection.
However, there was no association between the disease severities with either primary or
secondary infection. Furthermore, there was no relationship between the disease severities
with the type of the virus. Therefore, our findings become an eye-opener for having a
systematic-laboratory diagnosis in the country.

*cwsubasinghe@kln.ac.lk
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Changes in MTHFR gene; the cause for many diseases

A. Chandrasekaran® and G.H.R.E. Karunaratne

Faculty of Science, Horizon Campus, Malabe, Sri Lanka

Many enzymes are involved in the breaking down of a common molecule in human body,
called folate. The methylenetetrahydrofolate reductase (MTHFR) is one such important
enzyme involved in this process. This enzyme is produced by the gene called MTHFR.
Changes occurring in MTHFR gene reduce the proper functioning of the MTHFR enzyme.
Faulty enzyme can affect the folate breakdown. This can disturb the biological process
called DNA methylation occurring inside our body. Faulty enzyme can also produce higher
levels of homocysteine in blood, which is an amino acid. This may result in many diseases.
Many scientists have studied how these changes lead to diseases. Two common changes
in MTHFR gene which affect the enzyme function have been found by scientists. They are
named as the A1298C polymorphism and C677T polymorphism. Our aim was to get an
understanding on how these changes lead to disease like autism, rheumatoid arthritis,
migraine, breast cancers, psychiatric disorders and pregnancy issues. We collected and
studied research done in the past about changes in MTHFR gene in different ethnic groups.
We found that, than A1298C the C677T polymorphism is related with many of these
diseases. C677T polymorphism increases the risk of autism, rheumatoid arthritis, migraine,
pregnancy issues and psychiatric illnesses like depression and bipolar disorders. Both
C677T and A1298C MTHFR polymorphisms equally increase the risk of breast cancer. The
two polymorphisms lead to breast cancer by disturbing the DNA methylation and cause
other afore mentioned health conditions by increasing homocysteine level. In people who
have these altered MTHFR genes, additional folate intake might reduce their risk of
developing these diseases. In future more research should be done on MTHFR gene
alterations and how it is related to these health issues. This will help in developing specific
and improved treatments for treating these conditions. Further research should also try to
improve the activity of MTHFR enzyme in people who have altered MTHFR genes.

*chandrasekarana@horizoncampus.edu.lk
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Antidiabetic potency of family Aristolochiaceae: A review

K.H.R.L.G. Piyathilaka and G.H.R Eranga Karunaratne

Faculty of Science, Horizon Campus, Malabe Sri Lanka

The plant species in the family Aristolochiaceae consist of various important bioactive
compounds, and they are used as functional ingredients in the development of drugs to act
against diseases including diabetes. Diabetes mellitus is a group of related diseases in
which the blood sugar is not regulated by the body. This review focuses on identifying the
glucose-lowering potencies regarding the diabetic mellitus of plant species in the family
Aristolochiaceae. This was done by conducting literature research between the years 2008
to 2020 using the database Google Scholar and PubMed. The antidiabetic potency was
evaluated by using alpha-glucosidase inhibition in alpha-glucosidase inhibitory assay,
alpha-amylase dehydrogenase rate in alpha-amylase inhibitory assay, and glucose
reduction in the diabetic rat model. Alpha amylase and alpha glucosidase are helpful to
manage hyperglycemia because they delay the digestion of carbohydrates, which lowers
the blood glucose level. In the diabetic rat model, root ethanolic extract of Aristolochia
ringens showed the highest glucose reduction with the Streptozotocin (STZ) diabetogenic
agent which is 113.1+1.8 mg/dl. A substance that consistently raises blood glucose levels
to within the ranges known as diabetogenic agent. The leaves ethanol extract of Aristolochia
indica showed the highest glucose reduction with the alloxan diabetogenic agent which is
5.28+0.37 mg/dl. When using dexamethasone as a diabetogenic agent, methanolic extract
of the whole plant of Aristolochia bracteolata showed the highest glucose reduction which
is 124.5+1.231 mg/dl. In a- glucosidase inhibitory assay, ethyl acetate root extract of
Aristolochia longa showed the highest IC50 value which is 0.199+0.014 mg/ml. In the a-
amylase inhibitory assay, whole plant methanolic extract of Aristolochia indica showed the
highest a-amylase dehydrogenase rate which is 60.12 £0.46 nm/min/mg protein. The genus
Aristolochia in the family Aristolochiaceae was showed significant diabetes potency.
Moreover, the importance of using species in the family Aristolochiaceae in the
management of diabetes should be identify and accept to suitable alternative medicines in
future studies.

*Rashmi.layangab@gmail.com
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Reducing the gap of actual and expected yields of Cashew
K.C. Guruge and H.M.I.K. Herath”

Department of Plantation Management, Faculty of Agriculture and Plantation Management,
Wayamba University of Sri Lanka, Makandura, Gonawila (NWP), 60170, Sri Lanka

Cashew (Anacardium occidentale L) is a valuable cash crop in Sri Lanka. There is an
unmatched gap between the actual (4-5 kg/treelyear) and the expected yields (15
kg/treelyear) set by the Cashew Corporation, Sri Lanka (CCSL). One of the main causes
for low yield is the insufficient nutrient supply. This study aimed to calculate the nutrient
requirement of cashew plantations considering nutrients inflows and outflows and to reduce
the yield gap by using organic and conventional fertilizers. Nutrient budget was calculated
based on nutrient inflows that are fertilizer application and soil nutrient status. Nutrient
outflows are consumption by tree, removal by yield as cashew nut, and other losses. Ten
years (2010-2020) yield records obtained from plantations of CCSL. The off-take nutrients
were calculated by laboratory analysis of harvested nuts. Published data used to assess
the nutrient requirements for different growth stages of trees. The nutrient budget was
calculated and conventional fertilizer requirement was calculated under two scenarios. The
first scenario assumed no loss of nutrients from the system. Second scenario assumed that
the loss of nutrients is equal to the nutrients supplied through the soil. According to the
current practices nutrients from leaf litter, flowers and cashew apples were considered as
recycled for both scenarios. The harvested nuts contained 1.97% Nitrogen (N), 0.24%
Phosphorus (P), and 0.68% of Potassium (K). The plant dry weight increment in terms of N,
P and K was 3000 g/treelyear, 494 gltreelyear, and 1776 gltreelyear, respectively. Soil
analysis showed that soil nutrient content was very low as 0.19% of N, 5.21 ppm of P and
4.60 ppm of K. These data were used to get the organic and conventional fertilizer
requirements for cashew by calculating the nutrient budget. As the required conventional
fertilizer for expected yield in the first scenario, could be supplied either cattle manure- 233.7
kg/treel/year or broiler litter- 101.0 kg/tree/year or layer litter- 143.8 or compost- 340.0
kg/treelyear. Fertilizer requirement for the second scenario could be either cattle manure-
234.2kgltreelyear or broiler litter- 149.5 kg/treelyear or layer litter- 153.1 kg/treelyear or
compost- 340.6kg/treelyear. This application could help to minimize the unmatched gap in
cashew between the current and expected yields.
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Nitrate and ammonium leaching from chili cultivation under growers’ fertilization
package in Kalpitiya area

D.S.G.G.C Swarnathilake and H.M.I.K Herath"

Faculty of Agriculture and Plantation Management, Wayamba University of Sri Lanka

Agriculture is the mainstay of the community and nearly 60% of the population in Kalpitiya
is engaged in crop production. The most important cash crops grown in Kalpitiya are red
onion, chili and tobacco which bring significant incomes to the farming community.
Sequential cropping with three to four crops per year is common at Kalpitiya. The solil is
sandy with very low organic matter content and indicates low levels of fertility. Moisture is
lost from the soil rapidly due to both infiltration and evaporation. As such water and nutrient
holding capacities are low causing low water and nutrient use efficiencies. The groundwater
in Kalpitiya is found at low depths and collected by establishing tube wells using water
pumps. Farmers in Kalpitiya resort to intensive cultivation practices using large doses of
inorganic fertilizers, agro-chemicals, and shallow groundwater resources. The water
resources which are used for both agriculture and domestic purposes are being
continuously polluted by these inputs. The overuse of water, fertilizers, and other chemicals
due to inadequate use of soil and moisture conservation measures have caused many
environmental and health problems in the area. Hence, it is important to control this situation
in order to sustain the farming system. The aim of this study was to quantify the nitrate and
ammonium leaching from chili cultivation under grower-managed fertilizer practices (T1)
compared to the Department of Agriculture Recommendation (T2). The MICHL1 chili variety
was established in the field where lysimeters were installed. Grower managed fertilizer
application and DOA recommendation were selected as treatments. Irrigation was done
twice a day. Manual weeding and other cultural practices were done as recommended by
the DOA. The chili harvest was recorded, and data were statistically analyzed. leachate was
collected at weekly intervals and leached volume was measured. Nitrate and ammonium
concentrations of the collected leachate were measured using ion selective electrodes. Both
treatments showed higher levels than WHO permissible level of nitrate (50 mg/L) and lower
levels than WHO permissible level of ammonium (35 mg/L) for drinking water. The total
nitrogen leaching percentage of T2 (66%) was lower than T1 (89%) even though the crop
yield of T2 was lower. However, both systems showed leached nitrate concentrations above
the safe limits recommended by WHO which urges the need for a novel nitrogen fertilizer
management for chili on sandy regosols.
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Development of a biodegradable packaging with antimicrobial properties from
cassava starch

I.A.D.S.R Gunathilake and M.A.D Somendrika”

Department of Food Science and Technology, University of Sri Jayewardenepura,
Gangodawila, Nugegoda, Sri Lanka

Plastic is the most popular packaging material in the world, but it causes serious
environmental issues such changes to the carbon dioxide cycle, problems in composting,
and increased toxic emissions. Packaging films which are made from Cassava starch with
“Heen Maduruthala” extract can be a substitute for this plastic problem as a sustainable
solution. This newly developed packaging would be degraded naturally and quickly without
causing any harm to the environment. Also this would be an effective barrier for the harmful
microorganisms. This study used “MU51” Cassava variety because it is the mostly grown
local cassava in Sri Lanka. Packaging films were prepared by a special technique called
“casting technique” by using different concentrations of Cassava starch, Glycerol and “Heen
Maduruthala” extracts. Some physical and chemical properties of prepared films like
moisture, colour and thickness were evaluated compared to a control sample during this
research. The addition of “Heen Maduruthala” extract improved the antimicrobial effect of
cassava starch films and remarkably inhibited the microbial growth in food samples.
According to an analysis, the main responsible chemical compounds for the antimicrobial
effect were determined as Eucalyptol and Caryophyllene. There were no compounds that
transferred to the food sample from the packaging film which confirmed that there would be
no leakages in the packaging film. The developed films showed proper thickness, good
extractability, high biodegradability and negligible cyanide content. According to this study
we can say that the ordinary packaging systems like cling films can be replaced by this
cassava starch based antimicrobial films to reduce the environmental problems and extend
the shelf-life of food products.
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Formulation of a curry powder enriched with bioactive compounds and
micronutrients

Jayada Gallege and M.A.J. Wansapala”

Department of Food Science and Technology, Faculty of Applied Sciences, University of Sri
Jayewardenepura, Nugegoda, Sri Lanka

The composition of control (traditional) curry powder is coriander seeds (56.27%), fennel
seeds (13%), cumin seeds (24%), cinnamon (0.03%), curry leaves (0.4%), garlic (0.7%),
fried mung beans (1.3%), fried white rice (1.3%), pepper (2%), fenugreek seeds (1%). For
enrichment process, dried powders of Sesbania grandiflora (Agathi/ Kathurumurunga)
flower, Sargassum polycystum (a brown seaweed), Musa sp. (banana) pseudo stem,
Pleurotus ostreatus (American Oyster mushroom), and Nigella sativa (black cumin) seeds
were incorporated into the control curry powder mixture and formulated the new curry
powder mixture. The composition of newly developed curry powder was determined
conducting sensory evaluation sessions according to the Taguchi’'s L8 design. Control and
value-added curry powders were analyzed for their proximate composition (moisture,
protein, fat, carbohydrate, ash and crude fiber), antioxidant activity, total phenolic content
(TPC), fatty acid profile, and mineral profile following the standard procedures of AOAC.
Moisture, crude fiber, protein, ash, total phenolic contents and antioxidant capacity were
significantly (p<0.05) increased in the new product. Carbohydrates and total fat contents
were significantly decreased in new product. Ca, K, Na, Zn, Cu, Pb, and As contents were
significantly (p<0.05) increased in the new product than in control. New product contained
17.19% of polyunsaturated fatty acids, and 64.15% of monounsaturated fatty acids. Linoleic
acid, palmitoleic acid, 1-octadiene-3-ol, 3,7-dimethyl esters were increased while oleic acid
content was decreased in new product than compared with control. Furthermore, Cis-11,14-
eicosadienoic acid methyl ester polyunsaturated fatty acids and beta sitosterol had newly
appeared in the new product. Curry powder is a popular flavor enhancer and it has a good
potential to enrich with bioactive compounds and micronutrients due to its regular
consumption in constant amounts. Incorporation of certain well-known raw materials into
the curry powder may help to increase the amount of bioactive compounds that positively
react to enhance the functional properties of the product. In conclusion, adding dried
powders of the above mentioned plant materials to curry powder has enhanced its functional
properties.

* jayadagallege@gmail.com
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Let’s get more proteins to our body from a specially developed cracker using the
red seaweed Gracilaria verrucosa

R.M.J.N. Samarathunga, I. Wijesekara” and M.A. Jayasinghe

Department of Food Science & Technology, Faculty of Applied Sciences, University of Sri
Jayewardenepura, Nugegoda, Sri Lanka

Seaweeds are large aquatic photosynthetic plant-like organisms which have many health
beneficial compounds. There’s an interesting phrase revealed by the father of medicine,
Hippocrates: “Let food be the medicine”. Interestingly, seaweeds as a food can make people
healthy. Have you ever tasted foods incorporated with seaweeds? Sri Lanka is an island
with a long sea belt around it where these seaweeds can be found attached to rocks and
other creatures in the sea. There are red, green and brown seaweeds in the nature that
mainly classified according to their colour. Fortunately, a red seaweed called Gracilaria
verrucosais found in the eastern coast of Sri Lanka. Coastal belt of Trincomalee is viewed
like a red carpet at certain periods of the year due to the massive growth of this seaweed.
People who live nearby call this seaweed as “Kaniji pasi” which they have practiced to collect
them for preparing porridge. Hence, it declares that Gracilaria verrucosa has been used as
a food in Sri Lanka from previous time. Here’s good news; a group of researchers from the
Department of Food Science, University of Sri Jayewardenepura has developed a cracker
using this seaweed to enrich the diet with protein and other nutrients. Moreover, laboratory
tests were carried out to find the physical and chemical properties of the new product. Dried
and powdered G. verrucosa can be added up to 5% (w/w) in making crackers with better
taste, odour, colour, appearance and overall acceptability. The protein content in crackers
increased as15.25+0.01%,18.63+0.28%, 20.33+0.01% and 25.01+0.01% when adding
seaweeds at 0%, 1%, 3% and 5% (w/w). Today, protein requirement plays an immense role
in the human diet. Therefore, enhancement of protein in foods is globally essential. These
crackers have a reddish brown colour and hardness increases with incorporation of
seaweeds. These physical properties are favourable features of consumer acceptability. G.
verrucosa dried powder is rich in macro minerals (Ca, Na, Mg and K; 560.53, 1112.89,
1935.81 and 3874.21 mg/kg respectively). Furthermore, these seaweed crackers have
exhibited therapeutic properties like antioxidant activity with 12.63% DPPH radical
scavenging activity. Shelf-life of these crackers is 15 days without addition of preservatives.
Production of seaweed crackers is cost effective since addition machinery and equipment
are not required. However, this would be an initial step in Sri Lanka to fulfill the protein
requirement in human diet.
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Efficacy of Native Plants in Residential Landscaping: A Case Study on the
Perceptions of Urban Residents in Colombo District

J K W N Subashini'’, K. Yakandawala® and E S Minor?

"Department of Horticulture and Landscape Gardening, Faculty of Agriculture and Plantation
Management, Wayamba University of Sri Lanka, Makandura, Gonawila,
2 Department of Biological Sciences, University of lllinois, Chicago, USA

A plant is considered native if it has occurred naturally in a particular region, ecosystem, or
habitat without human introduction. Native plants can survive well with less water, fertilizer,
and maintenance, if they are properly planted to match their growth requirements. Native
plants support humans and the environment in multiple ways and are considered as a major
segment of sustainable landscaping. Even though there is a wide variety of native plants in
Sri Lanka, many lack a satisfactory level of knowledge regarding native plants and their use
in landscaping. Therefore, the present study was conducted to evaluate the attitudes of the
urban community in the Colombo District towards the use of native plants for landscaping.
A pre-tested questionnaire was used to collect socio-demographic information and to
evaluate the knowledge and attitudes of respondents on native plants. The Chi-square of
association test was used to identify significant socio-economic factors that influence the
attitudes of the respondents on native plants. According to the results, majority of the
respondents were not familiar with the concept of native plants, where only 33% were aware
about the native plants. However, the majority of respondents strongly agreed (71%) with
the fact that native plants do not cause any harmful effects to the environment and native
plants are having more benefits compared to non-native ornamentals. Further, it was noted
that, Azadirachta indica (“Kohomba”) was the most widely used (34%) native plant followed
by Murraya paniculata (“Atteriya”) (26%) and Jasminum grandiflorum (“Saman Pichcha”)
(24%) in the observed residential gardens. According to the results of the Chi-square test,
the attitudes of the respondents were associated with the age and occupation. This study
suggested that native plants receive a very limited attention in the landscaping context in
Sri Lanka, mainly due to the limited knowledge. Hence it is required to enhance the
awareness on the benefits of using them to increase the positive attitudes of the people on
native plants.
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Do you have any idea which is superior in terms of bioactive compounds: Greater
galanga or Lesser galanga?

N. Bistal, D.C. Abeysinghe?’, R.M. Dharmadasa? and 1.J. Amadoru?

"Department of Plantation Management, Faculty of Agriculture and Plantation Management,
Wayamba University of Sri Lanka, Makandura, Gonawila (NWP), 60170, Sri Lanka.
2Industrial Technology Institute, 363, Bauddhaloka Mawatha, Colombo 07, 00700, Sri Lanka.

Plant-based medicines are widely utilized in traditional societies around the world, and are
becoming more popular as natural alternatives to synthetic drugs. The use of herbal
medicine has grown tremendously in the previous few decades and is getting popular in
developing and developed countries owing to their natural origin and lesser side effects.
Out of all other medicinal plants, greater galanga and lesser galanga are the two most
important medicinal plants species of the genus Alpinia (Family- Zingiberacae) widely found
in tropical climate which have diverse therapeutic properties and also contain important
bioactive compounds such as alkaloids, saponins, terpenoids, phenolics and flavonoids.
The majority of the genus's species have eye-catching inflorescences, aromatic aerial and
underground sections that are typically subjected to various fractionation processes to
extract essential oils, aqueous extract, and bioactive components. Due to the above
reasons, much attention is focused on producing potential therapies against a variety of
diseases like cancer, diabetes, ulcer, and many brain disorders. Research is still ongoing
to determine the precise mechanism by which natural bioactive compounds control the
development and treatment of disease, but several studies and reviews have demonstrated
the significance and medical applications of potential bioactive compounds that have been
isolated from various species of this genus. There is a variation of bioactive compounds in
both species where flowers contain high antioxidant, flavonoid and phenolic content
followed by leaf, leaf sheath, fibrous root and rhizome. In case of essential oils, fibrous root
contains high oil content than leaf, leaf sheath and rhizome in both species. We have noted
a presence of bioactive compounds in different parts of the plant but the presence of
individual bioactive compounds in greater galanga is quite higher than in lesser galanga.
We can assume from these key points that greater galanga is superior than lesser galanga.
It is noteworthy that both plants resembled marked amount of bioactive compounds; hence
showing its use in herbal medicine.

*abeysinghedc@yahoo.com
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Identification of the adaptable Beet (Beta vulgaris) varieties for reduced Nitrogen
under in vitro condition

A.S. Jathunarachchi, B.U.C. Batangala, D.R. Gimhani and P.I.P. Perera’

Faculty of Agriculture and Plantation Management, Wayamba University of Sri Lanka,
Makandura, Gonawila (NWP), 60170, Sri Lanka

Nitrogen (N) is an essential nutrient required for the growth and development of plants,
which eventually affects yield. However, an oversupply of N fertilizer causes a negative
environmental impact and increases the cost of production. Kalpitiya is an agricultural region
that has sandy regosol soil liable to nitrate leaching. Due to the infertility and higher leaching
caused by sandy soil, farmers tend to apply N fertilizers frequently, that is leading to
groundwater contamination and influencing human health. Therefore, long-term sustainable
agricultural practices are required to overcome this problem. Crop varieties have to be
selected which can bear low N levels and have higher use efficiency. Hence, we conducted
the present study to evaluate three commercially grown beet varieties (Red atlas, Royal red,
Maravillaandina) for low N under laboratory conditions. Beet is one of the highly cultivated
crops in Kalpitiya region. The seedlings were grown in an artificial growing medium
containing the different supplements of the N containing nutrient. We recorded growth
parameters of number of leaves, number of roots, shoot length, root length, and dry weight
at the end of 30 days. After analyzing the collected data, we found that the variety
Maravillaandina showed higher adaptability by performing a better growth under low N
levels. The variety Red atlas was easily affected by the reduced N levels by showing
reductions of all the parameters except the dry weight of the plant. In Royal red an equal
growth was observed in the number of roots, shoot and root length in all the tested N levels.
Therefore, we identified Maravillaandina as the best variety under laboratory conditions
among the tested three varieties. However, it has to be tested under field conditions to
determine its actual performance.

*prasanthi@wyb.ac.lk
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Effect of stabilization thermal treatments on extractability, oxidative stability and
antioxidant activity of rice bran oil of the rice variety “Ld 368”

D. S. U. Aluthge and K. K. D. S. Ranaweera’

Department of Food Science and Technology, University of Sri Jayewardenepura, Gangodawila,
Nugegoda, Sri Lanka

Rice bran is a nutritious yet underutilized byproduct of rice milling, because its quality easily
degraded by rancidity. Therefore, stabilization pretreatment is essential in preventing
rancidity before further industrial use, as it inactivates resulting enzymes for rancidity. This
study was conducted to determine how these stabilization pretreatments affect extractable
oil yield, contribution in preventing rancidity and antioxidants like essential compounds.
Freshly milled rice bran samples of the rice variety “Ld 368- red” were collected for this study
as it is a generally grown cultivation and specially found in wet zones. Four stabilization
treatments tested in this study, which are easily adaptable even for small and medium scale
industrial establishments such as steaming (100 °C, 30 minutes), hot air drying (105 °C, 1
hour), microwave drying (900 W, 3 minutes) and a coupled treatment (Microwave and
Steaming). These processing conditions selected as they identified as optimum conditions
in terms of prevention of rancidity in previous studies. Collected rice bran samples stabilized
using above treatments and compared with unstabilized rice bran samples. Extraction of
rice bran oil was conducted by solvent extraction method. The highest extraction yield
obtained from the rice bran stabilized by coupled treatment, followed by microwave drying,
steaming, and hot air drying. Stabilized rice bran under the four treatments showed
significantly low free fatty acid and peroxide values compared to the unstabilized rice bran.
The coupled treatment and microwave treatment were the most effective stabilization
pretreatments for rice bran in terms of oxidative stability, as it showed the lowest free fatty
acid content and peroxide value. There was a significant difference of antioxidant activity of
rice bran oil obtained from stabilized and unstabilized rice bran samples. Microwave drying
is the most effective method in preserving antioxidants in bran oil, as it showed the highest
antioxidant activity.

*sranaweera@sjp.ac.lk
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Development of pasteurized grain-milk beverage and evaluation of physico—
chemical and sensory properties

L. A. Wickramarachchi!, H.M.T. Herath?, D.U. Rajawardene? and M. Jayasinghe?

"Department of Food Science & Technology, Faculty of Applied Sciences,
University of Sri Jayewardenepura, Gangodawila, Nugegoda, Sri Lanka
2Food Technology Section, Modern Research and Development Complex,
Industrial Technology Institute, 503A, Halbarawa Gardens, Malabe, 10115, Sri Lanka

Consumer demand for nutritious and healthy foods has been steadily increasing over the
last two decades. The aim of this study was to create a low fat, gluten-free functional grain-
milk beverage with enhanced nutritional and taste characteristics. Grain mixtures were
prepared by mixing selected grains of sorghum: horse gram: red rice ‘kuruluthuda’ at three
grain ratios. Grain extract made by streamlining the processing steps of overnight soaking,
pressure cooking, blending with water (1:3), and filtering. The best grain mixture ratio was
chosen based on a primary sensory assessment. The formulation of grain-milk beverages
was done to three different grain extract ratios with cow's milk, sesame milk, sweetener
(Kithul treacle and sugar), and carrageenan. Final beverage mixture was
homogenized (6000 rpm) and preserved by heat treatment to reduce the microbial load of
the final product. The 70% multi-grain extract beverages with sugar and treacle were chosen
as the best formulations based on sensorial characteristics in terms of appearance, color,
mouth feel, sweetness, overall taste, and acceptability. The total soluble solid content and
total acidity of treacle and sugar-containing beverage samples differed only slightly and the
pH of sugar-containing beverages is higher than that of treacle-containing beverages. Sugar
containing beverage had lower fat, crude fiber, and total ash content than treacle containing
beverage, but treacle containing beverage had slightly lower protein and carbohydrate
content than sugar containing beverage. The caloric value of both beverages was strikingly
similar. The Trypsin inhibitory activity of treacle grain - milk beverages was slightly higher
than other sample. After adding potassium sorbate as a preservative, the shelf life of heat-
treated sugar incorporated grain-milk beverage is 14 days while that of kithul treacle
incorporated grain-milk beverage is 11 days according to the microbiological results of total
plate count, yeast and mould microbial and sensory properties. The findings of this study
showed that it is possible to combine grain extracts and cow's milk to produce value-added
beverages. Furthermore, the developed beverages had a high potential for introduction into
the local market as healthy beverages.

*theja@iti.lk
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Impact by value-added coconut (Cocos nucifera L.) jaggery on blood glucose level

H.P.D.T Hewa Pathirana®’, I. Wijesekara?, L.L.W.C. Yalegama! and M.A. Jayasinghe?

"Coconut Processing Research Division, Coconut Research Institute,
Bandirippuwa Estate, Lunuwila, Sri Lanka
2Department of Food Science & Technology, Faculty of Applied Sciences,
University of Sri Jayewardenepura, Nugegoda, Sri Lanka

Consumer awareness of low sugar-containing food intake has increased, and people use
different types of rating method to identify the quality of food such as Glycemic Index (GI).
Gl shows how quickly each food intake impact on your blood sugar level. Three categories
of GI could be identified such as low, medium, and high.

We have studied Gl of different types of coconut jaggery such as jaggery prepared from
traditionally collected coconut sap with hal (Vateria capallifera) bark (HAL Jaggery), value-
added coconut jaggery with 0.2% cinnamon (Cinnamomum zeylanicum) (CIN Jaggery) and
nutmeg (Myristica fragrans) (0.05%) added jaggery (NUT Jaggery). Twenty-one healthy
human volunteers (female: 9 and male:11) aged between 20 to 40 years were used to
evaluate the Gl of jaggery samples after analyzing fasting blood glucose concentration,
body mass index, and a simple blood test that measures your average blood sugar levels
over the past 3 months (HbAlc). After fasting, intake of food sample blood sugar
concentrations were analyzed during 2 hr duration while keeping 30 min gaps to evaluate
the fluctuation of blood sugar concentration. When we look at the results of initial blood
analysis, participants of the study had healthy limits of fasting blood glucose concentration
and HbAlc values. The total and digestible starch percentages were similar in three types
of jaggery, but higher resistant starch content was observed in HAL Jaggery. The peak
value of glucose concentration of three types of jaggery, were 143.33+12.61 mg/dL,
153.07+15.25 mg/dL and 145.13+ 22.39 mg/dL, respectively, in HAL, CIN and NUT Jaggery
types. The results confirmed that the Gl of HAL (55.79+20.36), NUT (57.56+£22.95) and CIN
(59.45%20.36) Jaggery was similar, and all three types can be categorized as medium Gl
sweeteners.

*dilthihewa@gmail.com

39



Sri Lanka Association for the Advancement of Science
Proceedings of the 78" Annual Sessions 2022 - Lay Abstracts of Presented Work

915/B

Development of concentrated herbal tea based on refuse tea, BOPF, and Dust 2 tea
grades incorporated with Allspice, Mint, and Ginger

R.M Dharmadasa'* and B.P.A. Imesha 2

TIndustrial Technology Institute, Colombo 07, Sri Lanka
2Uva Wellassa University, Badulla, Sri Lanka

Despite being one of the biggest tea exporters in the world, Sri Lanka currently exports the
majority of its tea in bulk without much value addition. Consequently, any effort to increase
the value of tea could result in higher earnings for the nation. Accordingly, we have focused
on developing a concentrated tea with three distinctive flavour fusions: allspice leaves, mint,
and ginger. Numerous bioactive compounds with significant antioxidant and therapeutic
properties can be found in these spices. For the study, Refuse tea, BOPF and Dust 2 grades
were used to develop the tea base and it was incorporated with the studied flavor fusions.
Initially, the amounts of ingredients were optimized according to the preliminary sensory
evaluation. Simple boiling method was used to extract the tea samples. Sugar was added
and macerated until it reached a final concentration. Dried Allspice leaves (4%), fresh ginger
(32%) and mint (24%) were added and kept in less than 40 °C for 10 minutes. Then the
concentrated herbal tea was filtered and bottled following refrigeration at 4 °C. Organoleptic,
physicochemical characteristics and shelf life of the tea samples were tested. As per the
results, sensory attributes like mouth feel, overall taste, and overall acceptability depicted a
significant difference between the grades while no significant difference was observed in
appearance, color and aroma. The concentrated herbal tea based on BOPF grade was
selected as the most preferred sample. Proximate parameters such as Carbohydrate
content and energy indicate significant difference within grades and high values comprised
in BOPF grade (33.5% and 135 kcal/100mL). Physicochemical characteristics like viscosity,
color, antioxidant capacity, total flavonoid content depicted significant difference within three
tea grades. We can conclude that unigue flavor combinations provided pleasant sensorial
experience to concentrated teas while the tea grades used directly impacted on the end
quality of the product.

*akil23imeshad456@gmail.com
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Exploring the diagnostic potential of extracellular vesicles for tuberculosis

W.R.U.A. Bandara?!, D. Madegedara?, W.A.l.P. Karunaratne® and D.N. Magana-Arachchi'’

"Molecular Microbiology & Human Diseases project, National Institute of Fundamental Studies,
Hantana Road, Kandy, Sri Lanka, ’Respiratory Disease Treatment Unit, General Teaching Hospital,
Kandy, Sri Lanka, *Department of Zoology, Faculty of Science, University of Peradeniya, Peradeniya,
Sri Lanka

Tuberculosis (TB) is an infectious disease caused by Mycobacterium tuberculosis. Each year
more than 10 million people become sick with TB, and TB kills more than 1.5 million. TB
diagnostics are constantly evolving to end TB soon. Recent studies found that cells are
constantly shedding small membrane-bound sac-like vesicles. These tiny sacs carry
biologically essential molecules such as DNA, RNA, proteins, lipids, and nucleic acids and aid
cell-to-cell communication. These vesicles are diverse in size and shape and are shed by
healthy and diseased cells. Also, the outer cell wall composition can change depending on the
diseased status. Based on these, scientists have found that studying these small vesicles
could give valuable information for clinical applications. According to our knowledge, this is
the first study conducted utilizing dynamic light scattering (DLS) technique in the context of
TB using these small vesicles in Sri Lanka and globally. In this study, a low-cost polymer called
polyethylene glycol and a filter are used to isolate these small vesicles from the serum of TB
patients and healthy individuals. The isolated small particles were characterized based on the
mean particle size and the spread of the particles, called the polydispersity index (PDI).
According to the results, it is evident that particle size is an excellent parameter to differentiate
TB patients from healthy individuals. However, the vesicle isolation and storage conditions
should be carefully handled to avoid misinterpretation of the results. Despite a few drawbacks,
this is a less harmful, easy, and rapid method to identify TB patients. Especially TB being a
poor man's disease, this method could be a potential element in TB diagnosis in lower-middle
income countries. However, analysis of more samples is needed for validation.
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Salinity tolerance of Aedes sp Mosquitoes and its impact on Dengue cases in
Batticaloa district

W.A.D.Shashikala Keshani* and M.Vinobaba
Department of Zoology, Eastern University, Sri Lanka

Mosquitoes are the disease vectors that cause deadly diseases especially in tropical region
of the world. Batticaloa district is one of the highest dengue cases reported district among the
ten highest dengue cases (12.47%) reported districts in Sri Lanka, during past five years.
Salinity tolerance ability increases the breeding sites of mosquitoes apart from the standard
potential freshwater bodies. Therefore, current study was focused to measure the maximum
amount of salinity that mosquitoes can tolerate and then identify potential breeding sites rather
than fresh water. A total of 330 water samples from 33 naturally breeding locations in four
dengue hotspots (Batticaloa, Eravur, Oddamawadi and Valachchenei) in 14 Medical officers
of Health (MOH) areas in the district of Batticaloa were collected from August 2021 —
November 2021. A ladle dipper was used to obtain samples of larval mosquitoes. Larval
species were identified microscopically using standard taxonomic keys. Physicochemical
parameters such as temperature, Dissolved Oxygen (DO), pH and salinity of the natural
breeding streams water were measured in-situ using digital meters. Aedes aegypti and Aedes
albopictus collected from field study were separated into four colonies according to the hotspot
and reared. After emerging of first progeny 1%tinstar larvae and 3" instar larvae of both species
were exposed to different salinity levels of 0, 2, 4, 6, 8, 10, 12, 14, 16,18, 20, 21 and 22 ppt
under the laboratory conditions. Probit analysis was performed to determine salinity tolerate
of Aedes mosquitoes. Overall, a total of 420 Ae.aegypti and 386 Ae.albopictus were collected
from different breeding habitats including boats. The abundance of Aedes sp mosquito larvae
showed a significant positive correlation (p <0.05) with physico-chemical parameters in
breeding habitats, such as temperature (32 °C), DO (20 mgl?,) and salinity (12 ppm). Ae.
aegypti larvae reported in boat with having small amount of water in the bottom with 10 ppt
(max) salinity level. Ae. albopictus larvae were reported from the small water pools in the edge
of the Batticaloa lagoon with 7 ppt (max) salinity level. According to the results obtained from
the salinity tolerance laboratory study both Aedes species showed 18 ppt salinity tolerance.
The current study concluded that dengue vector mosquitoes can breed in high salinity water
mostly found in the Batticaloa District. This may be the reason for reporting high dengue cases
in the district and knowledge generated on the ecology of dengue vector mosquitoes will help
to eliminate dengue from the country.
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Aedes sp BI6TIDL]& 66T 2 UTEFSHLIL|SH S TemIO WD |, 0L L &H&6TLIL]
LML LSBT 6L QLG CHITWITET T8 6rleor eTevorevvl1&em&ulleL LD
SMHE(LD.

W.A.D.agadlseum Csaqmeofl , M. ell@eor LT

GOILILIMS BIETIDLSET 2 6086 QeullLneor_ev LGS sefley Qsmiquw ChTuisensT gmUbB &S0
GBMU UFLLeTI&HeT &G, @emansuiley SLbS SbS auBLBISGle AHs QLB
GBITWITETI&H6T LIGeUmeT LIGG Inmall L BiIGerflev 0L L &&emLUiL Inmell L (NN(12.47%) 6eTmMTGLD.
SLOMET  [BeTest)  Blemevsenears SallJ, 2 aiSeaTennell QUTMISSHHEHTETEHN  Hmesr
mlemihL&efledr @eTLIQUHESS SHeThiGameT AH&HERmS. @bhs wulelley meTLseTr
QUTMISSIGQHTATTHFIGL IBHEULE 2 asaonam  Jarall(Qleausmn@&@  Selerh
QENGSLILIL LS. BeoTeofenTs  SMLIQeVID BITIDL&GET @eTLIQLpBHESED QFUIUIST QU
@LBIGETTES SeMLWTeTD &HmeorlIL(GID WL L&HETLL WMl LSH6 2 6Tem 14 &HHISHTT
masHW H&TflsemT (MOH) LNTCHFMIGET HMTH6 (DL LESHETUIL, gmmeLl, @l LI0Mallg
HMID QUTENLPFCFET) @UMENSHWITS HIGTIDL|&H6T @aTLIQLUHBEHSD QFUIWLD 33 G L BIGerlew
@@HE QLTSS 330 BT LDTH fl&6T S 2021 (LNG6V BeULDLIT 2021 euen ] CF& 68 LILIL L 6.
BleThL &G LI sefler nm@iflaemnerll Qum b Sibaiensey (Dip net) LIWTLRSSLILILL .
BleTL &G LD @)6oThIS 6T BieoorGeoor M eLN6UIN {6t UIMETLD S5mevor LILIL_LeoT. QeuLliLIBlemev,
ST HS Blenev el G &Fedr (DO), pH MHMILD @UIMens @ eTLICLHSS Bfl6r 2_aufgeirenin GLImTerm
QueTSs, @ramweralwsy sjerafhH&6T @eVEHH T6rlllc) 2 LIGTeaThisGeneaT LIWaTUGSS SHerT
UL 55 CeuBWl aTallL LIl L6oT. &6 gpUlailleh @hal CFaflaasLULL L Aedes aegypti LDMHMILD
Aedes albopictus & Wemal HeailiLjaueuwl (Hotspot) QLiLIenLUN6L [BM6TE &MeVedtGHeTmss
Wfle&slul (G eueTisaLiLLLerT. ngev FhsH Csmermll LNm@ @ Feor(h @ ermigserfler (g6
Blemev G L DL L mILh enesoTmTLd Blemev &L DL QeuciCalmi 2 alFEFGRILIL S S 6TenL ) 6IT6) & 6T TeoT
0, 2, 4, 6, 8 10, 12, 14, 16,18, 20, 21 DMHMILD 22 ppt HEHHGSG UIE|Fal Blemeveningerfleor GLp
uflGem@ &L LeT. Aedes HlaTIDLG&6l6T 2 aufFRLILSS6Temnmenwl SHevorpjlul LGFmLIL
LUGLUUTUe QFWWLLULLS. @LO(OWMHEHInE, LULGEET 2 Ll LUuGam @eTleLMmES
aimell_migsefley @@bhE QLTSS 420 Aedes aegypti ommID 386 Aedes albopictus
CraflEsLLLLeT. IFHGaralmer Aedes aegypti BIOTIDLSGLIDLNGET Qeulilplensy (32 degree
Celsius), DO (20mgl-1,) LDMHMILD 2 aITG6ETenNID (12ppt) GUIMETM EETLIQLHES aumpailLmigserley
2 6Tl QUeTS &, @ TaFmwerellwsy jeraiB & ebLer GO G588 GBFLDeNMUITET QST FenLIS
(p <0.05) &MLIQUIZ.LULHO SmeoorliLl L 2 alfserennuwlmet Bl (10ppt) SH&LLFID Aedes
aegypti GLIDI&H6T LS eumGHujeiterer. Aedes albopictus @GLIDLINGET DL L&HSETLIL] (G6TS5 S 6T
RIS5H6L 2 66T Fmilw BIsG6TmhIs6 60 7 ppt (3B & LLFLD) 2615 60T60 DU 60T LIS 6UITE) WL 6iTermeoT.
2 IFRILSS6TenD UMM iiadal. spileilley @mbg QUMUILLL (Wige|seflerLi, Aedes
@)\ 6UTRIG 6T @ Tevor(hIlD 18 ppt 2 aIFFR LIS S 6TennenIsS ST Q6. 0L L E&SH6TLL omall L SHe6v
QUL STl H&E 2 afsHearenn Qameor Bl QLMBIG GBMTUl LTLLLWD
BIETIDL&6T @60 LI(HE D QF LIS E19UIm6 6T6T @)\HS L6y &HevoT(h L1968 UL (H6Teng.
LIl LS5 AH & QLEIG CHITWTETISHNT LUFHaUTGaSNEGS S SIC6 &HTIemrong @) (e,
@6l SpUlalmeTsl QLmIens LFLILWD BeTbL &6 ler @erliQuU@masd Qaulun @Goedluley Limnilul
2njlemel QIPMEIGS 2 F6LD.
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Do migratory waterbirds bring parasitic diseases to Sri Lanka?
1 C. S. Sepalage, ! W. B. Yapa, ! P.N. Dayawanse, ! S. S. Seneviratne,? A. Nitsche, and
L1. C. Perera*

"Department of Zoology and Environment Sciences, Faculty of Science, University of Colombo, Sri
Lanka, 2Centre for Biological Threats and Special Pathogens: ZBS1, Highly pathogenic viruses,
Robert Koch Institute, Germany

Mannar is a place with rich bird diversity in Sri Lanka. Many migratory birds come to Sri Lanka
during the migratory season from August to April to avoid the harsh environmental conditions
in their native countries. These migrants closely associate with the resident animals during
their stay in Sri Lanka by sharing the same roosting and foraging habitats such as forests and
water bodies. Ducks, Gulls, and Flamingos are the common aquatic migratory birds found in
Mannar. These birds arrive from the far east, north, and central Asian countries covering the
central Asian flyway. Due to the different origins, these migrants can carry many infections
posing a threat to resident animal where they land. A research team from the University of
Colombo, jointly with the Robert Koch Institute, Germany initiated a project to identify these
parasitic infections from December 2021 to March 2022. We collected bird droppings to
identify parasites in the gut of the migratory water birds. Samples were analyzed at the IDEA
Laboratory, Department of Zoology and Environment Sciences at University of Colombo.
Capturing and handling of birds were done by a trained ornithologist. Finally, we have
identified several parasites that can cause infections in many animals, including humans. For
example, duck samples analyzed were positive for parasitic worms which can cause diarrhea,
nausea, anemia, seizures, and weight loss. Resident and farm animals could easily get
infected by associating infected environments. It is important to continuously survey the
parasites that the migratory waterbirds carry into our country to see whether there’s a real
threat posed by them on our native wildlife.
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Hidden evils in paddy fields

I.M.A K. Karunasena?!, S.M. Vithanarachchi'*, M. R. Wijesinghe? and R.D. Wijesekera!

"Department of Chemistry, University of Colombo, Sri Lanka
2Department of Zoology & Environment Sciences, University of Colombo, Sri Lanka

Heavy metal pollution has become a topic of debate in Sri Lanka because scientists are of
the view that it is one of the leading causes of the kidney disease prevalent in the Central
Province of Sri Lanka. Some heavy metals such as lead and cadmium are hazardous to plants
and animals even at very low concentrations, whereas others become toxic once thresholds
are exceeded. A study was conducted to assess whether paddy field associated soil, water,
plants and animals contain heavy metals, and if so, at what levels. The paddy fields that were
selected were located in the Kurunegala district. Soil, water, tissues of plants and animals
were collected from these sites and tested for lead, cadmium and zinc.

The study indicated that the soil has high levels of zinc and lead, whereas no cadmium was
detected. Water spinach, which is a popular vegetable, also had high levels of both lead and
zinc suggesting that consuming leafy vegetables from paddy fields would be risky for
humans. Levels of the heavy metals were greater in animal tissues indicating accumulation
along food chains. Heavy metal contamination in paddy fields is most likely influenced by the
use of Triple Super Phosphate (TSP) and zinc sulphate (ZnS0O.). The levels of heavy metals
recorded in the paddy fields could be detrimental to animals. It also shows that consuming
paddy, other plants, and animals from such contaminated fields could also expose humans to
many adverse impacts, particularly over the long term.
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Tropical almond; a potential cure for gastric and urinary tract infections?

D.N. Udukala* and S.A.R. Waidyalankara

Institute of Chemistry Ceylon, College of Chemical Sciences, Rajagiriya, Sri Lanka.

Urease, an enzyme produced by various bacteria, fungi and plants, is a major factor in the
development of gastrointestinal tract disorders, peptic ulcers, and urinary tract infections that
can sometimes lead to stomach cancer. This is because urease enables bacteria such as
Helicobacter pylori to survive in the acidic environment of the stomach. In plants, urease is
abundant in leguminous seeds and a common bacterial urease is the Helicobacter pylori
urease.

Urease inhibitors are useful in treating a range of serious complications brought by urease.
Although antibiotic treatments can heal ulcers, prevent reappearance of peptic ulcers, and
lower the risk of stomach cancer in high-risk groups, the resistance of bacteria towards these
antibiotics has increased. Due to this reason and other concerns such as toxicity and
undesirable side effects, although efficient antimicrobial medications are available, there is still
room for improvement.

Tropical almond, also known as ‘Kottamba’, which is native to Southeast Asia, is well known
for its nutritional fruit and medicinal benefits. It grows as a large tree in subtropical and tropical
environments. Researchers have proven that its plant parts are important for the protection
against acute liver injury and microbiological infections. Parts of the plant are also used
internally to treat stomach-aches and headaches. According to Ayurveda and Siddha
medicine, all parts of the plant have been used in treating various diseases including
treatments of inflammation illnesses, wounds, allergies, skin issues, ulcers, diarrhea, and
many other ailments.

Therefore, in this research we are focusing on the use of tropical almond in traditional
medicine, and we have identified that it possesses properties that are important for treating
gastric ulcers and urinary tract infections caused by urease enzyme, secreted by bacteria
residing in the gastrointestinal tract. Based on the results, future research can examine the
capability of tropical almond to be used as a cure for infections caused by bacterial urease.
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Microparticles for the treatment of inflammation of the bowel

W.R.M.de Silva), K.M.N.de Silva, U. Godakanda and |.S. Wickramasinghe

Department of Chemistry, University of Colombo, Sri Lanka

Inflammation in the digestive tract is a common disease found among most people.
Inflammatory bowel disease (IBD) is a condition that causes the digestive system to become
inflamed (red, swollen, and sometimes painful). Two types of IBD are ulcerative colitis and
Crohn's disease, which cause similar symptoms including diarrhea, abdominal pain, and fever.
However, some drugs, which have anti-inflammatory properties, generate severe adverse
effects and toxicity. Diclofenac sodium (DS) is a well-known anti-inflammatory drug in the
pharmaceutical industry that shows these side effects. However, employing drug-loaded
nano/microparticles in drug delivery systems show the potential reduction of such drawbacks.
The main objective of our study was to prepare DS-loaded micropatrticles for the treatment of
IBD. At the beginning, we constructed the layout of the particles. Two polymer coatings were
necessary to cover the drug inside the particle. The inner coating was prepared by mixing two
copolymers, chitosan and polyvinylpyrrolidone, which are often use in drug-delivery systems.
A modified ionic gelation method was used in this step. The purpose of creating an inner
coating was to slow down the release of the drug in the colon. The outer coat was prepared
with a special polymer called Eudragit L100-55 using polyelectrolyte complexation technique.
Eudragit polymers dissolve at slightly basic medium similar to the colonic environment. The
pH of the gastrointestinal tract (GIT) varies in different locations, and it is essential to avoid
the release of drugs inside the GIT. Eudragit polymer coating ensures the transport of the drug
until the colon. Prepared microspheres were tested for surface morphology, functional groups,
crystal structures, drug loading efficiency, and in-vitro drug release by maintaining different pH
environments similar to the GIT. The drug-loaded particles have shown considerable drug
loading and encapsulation efficiencies. In-vitro dissolution tests verified that Eudragit-coated
microspheres having a pH-dependent drug release profile. The results indicated that Eudragit-
coated chitosan microparticles be employed successfully as potential careers of diclofenac
sodium.
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Do plant-extract derived nanoparticles provide answers for chronic diseases?
D.S. Weerahannedige, P. V. D. G. N. Silva and S. M. Vithanarachchi

Department of Chemistry, University of Colombo, Sri Lanka

Nanotechnology could change the way of fundamental research, drug development, and
clinical medicine. Nanoparticles are very small particles that have many applications in various
fields. Plant-extract-based synthesis of metal-oxide nanoparticles is becoming a popular
alternative to traditional synthetic methods. It allows nanoparticles to take on some of the
properties of chemicals that are found in plant extracts. Nanomaterials made with the help of
plant extracts have many uses in biology due to their smaller size; especially, making them
useful for treating many diseases. Even now, there aren't many inexpensive methods to treat
diabetes, so people are always looking for substitute medicines. When combined with
chemicals that come from nature, nanotechnology is a promising way to make new drugs that
are superior to what is already out there. The goal of our study is to make zinc oxide and iron
oxide nanoparticles using plant extracts from Rathmal (Ixora coccinea) and Mas-bedda
(Gymnema sylvestre) and to test their antioxidant and anti-diabetic effects in a lab setting.
Rathmal is a plant that has been used in folk medicine in south-east Asia since ancient times.
Mas bedda is also known to be used to treat diabetes in Sri Lanka. The results show that
adding plant-derived chemicals to metal oxide nanoparticles, changes properties of those
particles in new ways. Antioxidants are molecules that fight free radicals in our body. Free
radicals are compounds that can cause harm if their levels become too high in the body and
are linked to multiple illnesses including diabetes, heart disease, and cancer. The results of
this study show that zinc oxide nanoparticles synthesized using plant extracts have a much
better fighting ability against free radicals than the nanoparticles made without plant extracts.
Additionally, the radical scavenging activity of nanoparticles made with Rathmal extracts
sustained for a prolonged time duration. Efficiency to control diabetes was assessed by
measuring the ability of compounds to prevent the activity of alpha-amylase enzyme, which is
an important enzyme in sugar digestion pathway. According to our results nanoparticles made
with leaf extracts of Mas bedda prevented enzyme activity more than the nanoparticles made
without plant extracts. We observed that the activity of neat plant extracts decreases over time
when they stored in ambient conditions. However, particles made with plant extracts were
stable for 3—-4 months and worked in a similar manner showing that incorporation of plant
natural compounds to zinc oxide particles not only improved the antioxidant and anti-diabetic
properties of nanoparticles but also stabilized the activity of plant natural compounds over the
time.
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Diabetic controlling properties of Sri Lankan green leafy vegetable “Malla”

M.G.A.N. Pereral* N.G.D. Anuradha?, S.M.D.S. Gayathrit, A.W.P. Rasangani!, P.G.I. Dias?,
R. Sabaragamuwa?, T.C. Kananke!, R.M.K.T. Rathnayaka', M.N. Wickramaratne? and
R.M.U.S.K. Rathnayake!

"Faculty of Applied Sciences, Sabaragamuwa University of Sri Lanka
2Faculty of Medicine, Sabaragamuwa University of Sri Lanka

“‘Malla” (Olax zeylanica) is a popular green leafy vegetable among Sri Lankan rural population.
Traditionally, the leaves of this plant are used to treat urine infections, snake bites and
diabetes. As a part of our continuing research to isolate antidiabetic compounds from Sri
Lankan edible plants, we report herein the isolation of an antidiabetic compound from Malla
leaves. The methanolic extract of dried Malla leaves gave a brown coloured solid upon
addition of 98% ethanol. This brown precipitate was further separated into several
subfractions using different separation techniques. All the subfractions showed antidiabetic
activity. The fraction with the highest antidiabetic activity contained a compound that belongs
to the flavonoid glycoside family. Our results provide scientific evidence to support the
traditional practice of using Malla to treat and control of diabetes. Further studies are being
carried out on to understand the behaviour of this compound as a diabetic controlling agent.

*namalperera@appsc.sab.ac.lk
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Study on the black tea volatile compounds during the fermentation process

S.T.N. Yasaswin?!, K.G.N. Piyasena?, L.S.K. Hettiarachchi?, D.D.C. de S.Wanniarachchi**

TInstrument Center, Faculty of Applied Sciences, University of Sri Jayewardenepura, Nugegoda,
Sri Lanka
2Tea Research Institute of Sri Lanka, Talawakelle

The quality of black tea depends on several factors such as leaf standard, geographical
parameters, climatic conditions, fertilizer usage, cultivar grown, and processing conditions.
Among these factors, processing conditions strongly influence the quality parameters such as
taste, aroma, and liquor color of black tea. Among all the processing stages, the fermentation
stage performs a crucial role since the quality-related compounds develop during this stage,
where tea particles (“dhool”) are exposed to air for the development of a unique aroma varying
from “grassy” to “sweet” scent. Studies on monitoring the variation of aroma compounds during
fermentation for Sri Lankan tea are rare; therefore, we focused on studying the variation of the
composition of volatile compounds in black tea aroma during the fermentation. The tea
samples for this study were collected from St. Coombs Tea Factory, Thalawakelle, in every
15 minutes during the fermentation and immediately oven-dried at 120 °C for 20 minutes for
analysis. Approximately, 72 volatile compounds were identified and quantified as a percentage
(%) of total volatile compounds, and classified into chemical groups of aldehydes, ketones,
esters, alcohols, and hydrocarbons. The variation of those groups during fermentation was
studied thoroughly. The results showed that the composition of hydrocarbons was declining,
while the content of alcohols and esters fluctuated during the fermentation. Aldehyde content
showed an increasing trend while ketones showed a decreasing trend with the fermentation
time. In order to calculate the flavor index, a quality parameter of black tea, the identified
compounds were classified as Volatile Flavor Compounds (VFC) Group |, which produces a
grassy odor, and Group II, which generates a sweet flowery aroma based on the literature.
That flavor index reflected an increasing trend with the fermentation time reaching a maximum
value at the end of the fermentation process. The higher value of the flavor index indicates the
higher quality of black tea. Therefore, we can realize how crucial tea fermenting is for the
development of volatile compounds producing a desirable black tea aroma. These findings
are extended in research to develop an instrument to determine the optimum fermentation
time for obtaining quality black tea.
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Is formalin present in the fish you eat?

S.M.M.R. Bandara!, G.S.A. Senanayake'*, K.W.S. Ariyawansa?, M.G.C.R. Wijesinghe? and
M.M. Subasinghe?

"Department of Food Science and Technology, University of Sri Jayewardenepura, Nugegoda, Sri
Lanka
2Analytical Chemistry Laboratory, National Aquatic Resources Research & Development Agency
(NARA), Colombo-15, Sri Lanka

Fish is one of Sri Lanka's most popular animal protein sources. Formalin is said to be
commonly used by fish vendors to prevent fish getting spoiled. It extends the shelf life of the
fish, stiffens it, and keeps it looking fresh for longer. Many traders, according to reported cases
around the world, may dip the entire fish in formalin, inject formalin into the fish's body cavity,
or spread formalin-laced water, which is hazardous to public health.

Formalin contains around 37% of formaldehyde, a toxic substance that can kill bacteria and
viruses as well as harm human cells. Formaldehyde may also form naturally inside the fish as
a result of various metabolic activities, though at low levels. Inadequate freezing facilities and
infrastructure may persuade the fish traders to conduct such malpractices. However, there is
no sufficient evidence to see if any local fish are being sprayed with formalin to prevent the
spoilage.

The current study was carried out to conduct a quantitative analysis of formaldehyde content
in selected fish species, collected from three different harbours in Sri Lanka. Balaya (Skipjack
tuna) and Linna (Indian scad) fish were chosen because they are commonly consumed by the
citizens of this island nation. Representative samples were selected from Mirissa, Kudawella,
and Tangalle harbours for the study. When collecting samples, multi-day boats, which typically
store fish for 60 days at a stretch were considered as the long storage period may force the
fish traders to practice adulteration using formalin. In this study the collected samples were
graded based on the harvesting time periods.

All samples were tested as soon as they arrived at the laboratory, and results were obtained
in triplicate for accuracy. The results were compared to a control sample from single-day boats
(which have one-day fishing duration).

According to the results of the tests, all the samples contained higher levels of formaldehyde
than naturally occurring amounts. Although the levels tested were high, they were below the
formaldehyde maximum allowable limit of 5 mg/kg (Food Act, 1980). Hence, based on the
results obtained, we can assure that a safer level of formaldehyde still exists in the fish and
may not be hazardous when considering the amount of fish consumed by the average local
individual.

*surajisena@gmail.com
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Occurrence of trans-fatty acid positional isomers in commercially available plant oils
and oil-based products in Sri Lanka

W.I.M. De Silva and H.P.S. Senarath*

Department of Food Science & Technology, Faculty of Livestock, Fisheries, & Nutrition, Wayamba
University of Sri Lanka, Makandura, Gonawila (NWP), Sri Lanka

As Asians, oils and oil based products hold a significant position in most of our cuisines. In
plant oils, there are two types of fatty acids called as saturated fatty acids (contain only single
bonds in their carbon chain) and unsaturated fatty acids (contain one or more double bonds
in their carbon chain). Unsaturated fatty acids are naturally present as cis form (contain same
groups in the same side of the double bond), and because of the high temperature processing
conditions they can be converted to trans-fatty acids (contain the same groups in opposite
sides of the double bond). This trans fatty acids (TFA) will be produced during the
commercially manufacturing steps of plant oils and plant oil based products called as
hydrogenation, deodorizing and refining.

Unintentionally, TFA could be a major reason for several adverse health conditions such as
cardiovascular diseases, diabetes and weight gain. Therefore, dietary guidelines recommend
0% trans-fat intake for humans. For this study, 7 most commonly consumed refined oil
samples and 3 plant oil-based products were selected through a consumer survey carried out
among 214 participants and a 2 months market survey. Using a series of scientific steps
including modified Bligh and Dyer method, formation of fatty acid methyl esters, thin layer
chromatography, Ag* solid phase extraction, and gas chromatography the cis- and trans-fatty
acids present in all the samples were separated and identified.

Results show that the saturated fatty acid (SFA) content was 2 times higher in hydrogenated
vegetable oil products and coconut oil samples than in the refined plant oil samples and cis-
fatty acids were always prominent than trans-fatty acids. The TFA composition was < 0.1%
from total fatty acid content in virgin coconut oil, palm oil, corn oil, and margarine 2; therefore,
consumption of these varieties will be beneficial. Sunflower oil, RBD coconut oil, sesame oill,
olive oil, margarine 1, and vegetable ghee contained TFA > 0.1%. Additionally, cooking
methods such as deep frying, which use high temperatures can also give rise to the TFA.
Therefore, methods such as air frying and shallow frying would be safe alternatives.

*s.senarath@wyb.ac.lk
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Microplastics in Sri Lankan sea salts
A.P.W Sulochana?, C.W Subasinghe?, K.M.T.D Gunasekera®

College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka
Department of Biochemistry and Clinical Chemistry, Faculty of Medicine, University of Kelaniya, Sri
Lanka 3Department of polymer science, Faculty of Applied Sciences, University of Sri
Jayewardenepura, Sri Lanka

Plastics are man-made polymeric materials made from crude oils. Marine plastic pollution has
been recognized as a global concern. Sri Lanka (SL) has been identified as the fifth largest
marine plastic polluter in world in 2017 with plastic waste generation of 1.59 MMT/year. Most
of plastics ends in oceans as marine litter and will break into pieces. When the size is less
than 5 mm they are termed as microplastics (MPs). Plastic fragmentation occurs due to
sunlight, wind-wave action, and microorganisms (bacteria and fungi) and fragments will
compile on ocean floor over years. Microplastics are serious pollutants, which can remain in
environment for a longer time leading to accumulation. They could enter into human body
through food chains and cause many health risks including immune and respiratory system
damage, cell death, cancers and gene mutations. In traditional salt manufacturing process,
saltis produced by solar evaporation of sea water directly taken from sea. Therefore, MPs can
easily enter into humans. This study analysed five commercial salt brands in SL and salt from
Hambantota saltern in three different weather seasons (first inter-monsoon, south-west, and
north-east monsoon) for MPs. First, MPs were separated by filtering with a mesh system. MPs
were identified and quantified using a dissecting microscope and hot needle test was
conducted to confirm plastic. Statistically analysed results indicated the presence of MPs in
all samples. Microplastics in commercial salts vary from 10-46 MP/kg whereas salts from
Hambantota saltern reported relatively high MPs values varying from 26—-108 MP/kg. Most
abundant type of MPs was fragments (46%) followed by fibres (32%), nurdles (13%), and
microfilms (9%). According to results, there was no variation of MPs between commercial salt
brands. There was a seasonal variation of MPs between first inter monsoon season and south-
west and north-east monsoon season samples. Salt from south-west monsoon season
reported the highest MPs content. Results are alarming as MPs can impart serious risks to
human health. Presence of MPs in edible salt has been identified as a global concern;
however, in SL as research conducted on MPs is limited, SL has not identified it as a growing
concern yet.
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CRISPR technology for cancer therapy

W.M.S. Hansika and G.N. Silva

Department of Chemistry, University of Colombo, Sri Lanka

Cancer is said to be the second leading cause of global deaths. Even though there are many
treatments available for cancer, it is uncertain that cancers are always cured when the
treatment ends. Therefore, early detection of cancer with efficient treatments is important to
cure the disease and prevent its recurrence. Recent cancer treatments can target rapidly
proliferating cancer cells by disrupting their special metabolic processes. However, lack of
specificity against cancer cells may result in adverse side effects for such treatments.
Therefore, a new therapeutic strategy that selectively targets cancer cells is an attractive
treatment option for cancer. “Aerobic Glycolysis” is the major process of cancer cells to
achieve their higher energy demands. There are several critical enzymes that catalyze key
steps in glycolysis and therefore, targeting one of these enzymes would be an effective
approach to suppress cancer progression. Our research focuses on knocking out the
regulatory domain of PFK-1 enzyme, which catalyzes one of the main steps in glycolysis. The
ultimate objective would be to downregulate the activity of PFK-1 activity and slow down the
proliferation of cancer cells. To achieve this objective, we have used the recent genome editing
technology, CRISPR/Cas9 to modify PFK-1 gene that will result in a truncated PFK-1 lacking
its regulatory domain. Down-regulation of PFK-1 activity may be a safer therapeutic approach
to treat cancer over complete inhibition of PFK-1 as the truncated enzyme may still exhibit
sufficient catalytic activity for the function of healthy cells yet may have a significant impact on
energy-centric metabolism in cancer cells.
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Use of fluoride-responsive riboswitch as a biosensor for determination of fluoride
levels in drinking water

L.N.A.J.P. Nissanka, E.K.D. Abeyrathne, M. Satharasinghe, P. Banushan and G.N. Silva

Department of Chemistry, University of Colombo, Sri Lanka

Fluoride is a trace element that is obtained mainly through drinking water. Even though fluoride
is beneficial for dental health, high levels of fluoride may cause health issues such as dental
and skeletal fluorosis, low weight and height at birth, nephrotoxicity, and neurotoxicity. In Sri
Lanka, high fluoride levels in groundwater have become a major problem as the majority of
the population uses untreated groundwater as their main drinking water source. Therefore, it
is essential to measure and evaluate the fluoride content of drinking water using an accurate,
inexpensive, and selective method to prevent harmful effects on health. However, most of the
currently available fluoride detection techniques lack sensitivity and selectivity whereas some
analytical methods are labor-intensive and time-consuming. In this study, we exploit the
fluoride-sensing regulatory RNA element called fluoride-riboswitch (FRS) as new approach for
monitoring fluoride levels. A riboswitch is a non-coding part of the messenger RNA (MRNA)
that can sense specific cellular metabolites such as fluoride ions and regulate the downstream
gene expression via conformational changes in response to ligand binding. In this research,
we used a bacteria (E. coli) harbouring FRS coupled to a reporter gene (encodes the enzyme
B-galactosidase) to determine the fluoride concentration in drinking water. The -
galactosidase activity is proportional to the fluoride level in the water sample as the expression
of the reporter gene is regulated by the binding of fluoride to FRS. According to our results,
water samples obtained from Kurunegala, Jaffna, and Mulliathivu showed a high concentration
of fluoride compared to other regions, and these values are close to the WHO recommended
upper limit of fluoride levels in drinking water. Based on the data, authorities can take
necessary measures to advice people in fluoride endemic areas to consume purified drinking
water to avoid further fluorosis risk.
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Can Sri Lanka fight for its beautiful beaches by paying more for a plastic-free
coastline?

S.M.S.N. Senanayake, J.M.M. Udugama and G.A.N.D. Ganepola

Department of Agribusiness Management, Faculty of Agriculture and Plantation
Management, Wayamba University of Sri Lanka, Makandura, Gonawila (NWP), Sri Lanka

Sri Lanka, a stunning island nation, has an abundance of breathtaking natural beauty with
golden sandy beaches. However, as a result of poor waste management, consumer behavior,
and dumping, Sri Lanka's economically significant beaches have grown more polluted by
microplastic and plastic debris. Therefore, we conducted a study with specific objectives to
determine the public's preferences to reduce marine plastic litter, to find out the public's
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Figure: Reasons for not willing to pay

Willingness-to-Pay (WTP) for a beach cleanup program, and to estimate the social cost of
plastic pollution. Using an econometric analysis, the study focused on 14 beaches in the
Western and Southern Provinces in order to collect WTP from both foreign and local
beach visitors. From November 2021 to February 2022, data were gathered through face-to-
face interviews using a semi-structured questionnaire from 227 (54%) locals and 193 (46%)
foreign tourists. The study focused on factors of awareness, environmental knowledge, and
environmental concern which were quantitatively measured using statements that reflect
these factors. Results showed that 77% of foreigners and 82% of locals both expressed
the willingness to pay for beach cleanups. Additionally, the variables of occupation and gender
had a favorable effect on WTP for beach cleanup. Thus, in comparison to their male
counterparts, local female government employees expressed a greater WTP for sustainable
beach cleaning. The visitor's decision to spend an average of 3.4 hours per day cleaning the
beach was highly influenced by their social and environmental knowledge. The average
monthly WTP was LKR 2 819 per user, and the social cost of plastic pollution for beach users,
including fishermen, was LKR 59 422.36. Findings highlighted the need for finding user
preferences and economic assessment methods in order to put sustainable planning and
development strategies into practice. Finally, the study recommends charging an entrance fee
from beach users to safeguard Sri Lankan coastal ecosystems and marine resources by
reducing the dumping of plastic waste.
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