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Message from the Chairman
National Science and Technology Commission
Prof. Dhammika A. Tantrigoda

It is with pleasure that | send this message on the occasion of the inauguration"df the 4
Annual Research Sdes of the Young Scientists Forum (YSF) of the National Science
and Technology Commission (NASTEC). The Annual Research Session of YSF provides
a stage for presentation and discussion of latest scientific research findings of its
membership. | am happy twte that 53 presentations covering a multitude of academic
di sciplines wild/l be made at this yearbés YSF
will make use of this opportunity to interact with each other and share their knowledge,
experience and wikom.

| would like to take this opportunity to show my gratitude to the hardworking YSF
Steering Committee and to the dedicated NASTEC officials for organizing this important

I hope the annual sessions will be a great success as in the last threeityearsive
participation of all members of the YSF. | wish good luck for the proceedings of the

sessions and all future endeavours of YSF.

Vi



Message from the Director
National Science and Technology Commission
Dr. Muditha Liyanagedara

| consider it as a privilege to give this message for th¥ @F Symposium. | have been
observing the development of this annual event since its inception in 2012. | am happy to
say that its success is quite satisfactory. The demandh&rsymposium has been
increasing every year and the standard of the symposium is also maintaining at a high
level to give it to a due prestige.

NASTEC sponsors this event to promote a mutually beneficial research network among

young scientists. Generalvareness of the research fields of each other, significance and
relevance of them to oneds research wor k ma:
be more productive.

The message that | would like to give to the young scientists of this countat i is

high time for them to initiate research that brings direct economic benefits to the country.
This should be started at the research planning stage. If the planning can be extended up
to the identification of potential investors for the commdizagion of their
products/serviceshat would give more value to their research.

vii



Message from the Chairan
Young Scientist Forum
Dr. Chalinda Beneragama

On behalf of the Organizing Committee, iishonorand a privilege fometo welcome
you tothe Fourth Young Scientists Forum (YSF) Symposium of National Science and
Technology Commission (NASTEC).

This symposiunbrings together researchers interested in the ever advancingfsthge

art in the field of Agricultural Saénces, BiochemistryBiotechnology, Economics,
Engineering, Environmental sciences, Health Sciences, Information Technology,
Medicine, Microbiology, Molecular Biology Physical Sciences and Social Sciences
High caliber meritorious contributionfsom reseechersmake thissymposiuma viable
gatheringplatform of paramount importance for young scientists

The committee receive8l submissions fronall corners of the countryhich reflects the
nationwidenature of thissymposium Each paper was peer reviewggically by two
specialized reviewerd-ollowing therigorousreview process, you will finé3 extended
abstracts appear in the symposium proceedioggesponding to an acceptance rate of
64%.

The organization of the/SF Symposiumis entirely voluntay. The review process
required an enormous effort from the members of ¥B& SteeringCommittee, and
would therefore like to thank all its membeisgether with the reviewerfor their
contribution to the success of tligmposium| would like to expessmy sincere thanks
and gratitudeto Prof. Dhammika Tantrigoda, theh@rman of NASTECand to Dr.
Muditha Liyanagedara, the ifector of NASTEC fortheir invaluable guidance and
continual support for the symposiunbeing the main strength for the YSHs. Asha
Pitadeniya, Scientific Progmme Manager of NASTEC and the Symposium Coordinator,
deserves a very special word of appreciatiorh@artireless workvith full of commitment
Moreover,| wish to thank theEditorial Board for their excellerteamwork in producing
the Proceedings of the Symposiufine helping hand lent by all the staff members of the
NASTEC is also gratefully acknowledged.

| strongly believeyou will find the symposiumproductive, informative, and enjoyable.
wish the YSF Symposiumildhe very best in everything!

viii



Forward by Editors

Dr. LDB Suriyagoda

Dr. Indika Herath

Ms. Lohini Aththithan

Dr. Nilanthi Wijewardhana

The Research Symposium of Young Scientists Forum (YSF) 2014 was intended to
provide a platform for young scigsts and professionals of various disciplines to
exchange their knowledge and to discuss their new research findings. This symposium
provides a great opportunity for them to present their work to a scientific audience and to
obtain feedback. The YSF symmas is also an opportunity for networking among the
scientists of different disciplines which is vital for future multidisciplinary research
opportunities on current research needs.

For this yearés Symposi um, we r dlisciplinased 82 e
They were first screened by the editors, and 53 papers were selected through a double

blind review process. As per the decision of the steering committee of YSF 2014, the
authors of all the selected papers were given an opportunity to ptesénfindings at

the symposium.

The editorial board wishes to thank all the authors for their valuable contribution to make
this symposium a success. We are also thankful to the panel of reviewers for their
valuable input through the review process. €héorial board would like to express their
sincere gratitude to Professor D. A. Thanthirigoda, Chairman, National Science and
Technology Commission (NASTEC) for his guidance extended to YSF throughout the
year. We are very much thankful for Dr. Mudithiydnagedara, The Director, NASTEC

for his constant support. We would also like to express our sincere gratitude to other YSF
steering committee members for their support and cooperation. Our very special thank is
for Ms Asha Pitadeniya, and NASTEC staffmigers for all the support in organizing the
symposium and preparation of proceedings. The symposium would not be a success
without their dedication and hard work.

While congratulating all the authors who have been selected to present their research, we
wish the YSF Symposium 2014 a great success.
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IN VITRO LIPASE, CHOLESTEROL ESTERASE AND CHOLESTEROL
MICELLIZATION INHIBITORY ACTIVITIES OF LEAF AND BARK OF
Cinnamomum zeylanicum Blume (CEYLON CINNAMON)

W. P. K. M. AbeyseketaG. A. S. Premakuma”" and W. D. Ratnasooriya’
YIndustrial Technology Institute (ITl), 363, Bauddhaloka Mawatha, Colombo 07
“Department of Zoology, Faculty of Science, University of Colombo
*Faculty of Allied Health Sciences, General Sir John Kothalawala Defence Utyiversi

Ratmalana, Sri Lanka

Introduction

Cinnamomum zeylanicurBlume (Ceylon cinnamon) is indigenous to Sri Lanka
and used as a spice in several countries. According to some Sri Lankan
traditional physicians the bark and leaf of this plant is claimed to pess anti
lipidemic effects by inhibition of lipid digestion and/or absorption.
Scientifically antilipidaemic properties of bark of cinnamon have shown in
various in vitro and in vivo models. However, antlipidaemic properties of
Ceylon cinnamon bark vialipase, cholesterol esterase and cholesterol
micellization inhibitory activities were not previously reported. Moreover,
anti-lipidaemic properties of leaf of Ceylon cinnamon is not Investigated to
date worldwide. In this connection this study was initiatl to investigate anti
lipidemic potential of bark and leaf of Ceylon cinnamon via vitro lipase,
cholesterol esterase and cholesterol micellization inhibitory activities.

Materials and Methods

Ethanolic and dichloromethane:methanol (DCM:M) extractshafrk and leaf
Powdered 20 g of each alba grade bark and leaf were extracted into 200 mL of
95 % ethanol in a soxhlet extractor and 200 mL of DCM:M (1:1 v/v) at room
temperature for 7 days. The extracts were filtered separately and evaporated
under reduced pressure and freeze dried. Freeze dried ethanolic and
dichloromethane:methanol (DCM:M) extracts of bark and leaves were used
for analysis of antiipidemic properties.

Anti-lipidemic activity of bark and leaf extractsAnti-lipidemic activity of bark
and leaf extracts of Ceylon cinnamon were evaluated usiirg vitro lipase,
cholesterol esterase and cholesterol micellization inhibitory assays.

Statistical analysisStatistical analysis of the data were done using SAS version

6.12. One way analysis of variy OS 0! bh+! 0 FyR GKS 5dzy Ol y
Test (DMRT) were used to determine the differences among treatment means

and P < 0.05 was considered as significant. Values are indicated as mean + SD.

’ gasp@ii.lk
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Results and Discussion

Significant differences were obseed between bark and leaf extracts of
Ceylon cinnamon foin vitro anti-lipase activity (p < 0.05) with, bark extracts
having significantly high activity compared to leaf extracts (p < 0.05). Further,
ethanol leaf and DCM:M leaf showed only 12.921.37 and 19.71° 1.10 %
inhibition at the highest studied concentration of 600 pg mMLThelG, values

of ethanol bark and DCM:M bark wer801.09° 5.73 and 297.57° 11.78 ug
mL* respectively. Moreover, the dose response relationship of ethanol bark
and DCM:M lark are given in Table 1.

Table 1. Antilipase activity of ethanol and DCM:M bark extracts of Ceylon

cinnamon
Concentration (ug mt) % Inhibition

Ethanol bark DCM:M bark

375 55.27 + 3.59 55.66 + 3.07

75 49.54 +0.29 52.07 + 196

150 27.35+4.43 24.14 +3.11

300 5.30+1.28 17.95+5.72

600 5.74 £ 0.80 12.50 +1.32

1Go (ng mLY) 301.09 +5.73 297.57 +11.78

Data represented as mean = SD (n=3). Mean values in the column
superscripted by different letters for bk extracts were significantly different

at p <0.05.

Both bark and leaf extracts of Ceylon cinnamon showed significant (p < 0.05)
in vitro cholesterol esterase inhibitory activity in a dose dependent manner.
However, bark extracts had significantly highctivity compared to leaf
extracts (p < 0.05). Moreover, ethanol extracts showed high activity than
DCM:M extracts. The dose response relationship of bark extracts and leaf
extracts are given in Figure 1 and Figure 2.

Both ethanol and DCM:M bark anaaf extracts of Ceylon cinnamon showed
Cholesterol micellization inhibitory activity in a dose dependent manner.
However, bark extracts had significantly high activity compared to leaf
extracts (p < 0.05). The 4Qvalues of ethanol bark, ethanol leaf, DCM bark
and DCM:M leaf wer®.23 + 0.01, 0.62 + 0.01, 0.48+ 04&1d 1.14 + 0.05ng

ml™ respectively. The dose response relationship of ethanol and DCM:M bark
and leaf extracts for cholesterol micellization inhibitory activity is given in
Table 2.
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Figure 1Cholesterol esterase inhibitory Figure 2Cholesterol esterase

activity of ethanol and DCM:M bark inhibitory activity of ethanol and
extracts of Ceylon cinnamongj@alues: DCM:M leaf extracts of Ceylon

Ethanol bark 30.621.67pg mLL; DCM:M cinnamon. Igvalues: Ethanol leaf
bark: 34.3%:0.91° pg mL. 1G, values 110.19+£3.27ug mL:; DCM:M leaf:

superscripted by different lettesse 160.83+8.32ug mL*. IGyvalues
significantly different at p < 0.05. superscripted by different letters are
significantly differentat p < 0.05.

Table 2. Cholesterol micellizatiorinhibitory activity of bark extracts ofCeylon

cinnamon
Concentration % Inhibition of cholesterol solubility in micelles

(mg mCh Ethanol DCM:M Ethanol DCM:M EGCG

bark bark leaf leaf
0.25 98.09+0.56 73.94+0.88 70.84+0.80  43.59 + 96.75 +
1.57 1.08
0.5 69.48 +0.89 62.15+1.06 44.54+0.66 29.00 * 69.78 +
0.61 1.16
1 49.48+0.85 19.36+2.05 29.08+1.11 12.83+ 55.16 +
1.96 0.58
IGo (Mg mLY) 0.23+0.01  0.48+0.0? 0.62 + 1.14 + 0.15 + 001
0.01° 0.05"

Note: Data represented as mean * SE (n=3). Mean values in the column
superscripted by different letters for bark and leaf extracts were significantly
different at p < 0.05.

We have previously reported artbxidant properties of leaf and bark extrast

of Ceylon cinnamon. Leaf and bark extracts of Ceylon cinnamon had potent
anti-oxidant activities via multiple mechanisms. Oxidative stress is now known
to be involved in hyperlipidaemia; it is indeed an early event in tlegolution

of hyperlipidaemia. Asfree radicals are involved in lipid peroxidation and
related hyperlipidaemic activities antoxidants can play a vital role in
antilipidaemic activities. It has been reported that phenolic compounds show
the ability to inhibit the formation of cholesterolmicelles. Therefore, observed
antilipidaemic activities of leaf and bark extracts of Ceylon cinnamon may be

3
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due to the presence of antbxidative compounds. Further, experiments are in
progress to isolate active compounds and efficacyinrvivo studies.

Conclusions and Recommendations

It is concluded that both bark and leaf extracts of Ceylon cinnamon
possess lipase, cholesterol esterase and cholesterol micellization
inhibitory activities. Bark had higher activity compared to leaf for all the
above bioativities. This is the first study to report lipase, cholesterol
esterase and cholesterol micellization inhibitory activities of bark and
leaf of Ceylon cinnamon worldwide.
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SEX HORMONE PROFILES AND ANTHROPOMETRIC PARAMETERS OF

POST MENOPAUSAL BREAST CANCER PATIENTS

H.M.K Akalanka, S. EkanayakKeand K. Samarasingfe
'Department of Biochemistry, Faculty of Medical Sciences,
University of Sri Jayewardenepura
“Department of Pathology, Faculty of Medical Sciences,
University of Sri Jayewardenepura

Introduction

Breastcancer (BC) is the most common carcinoma among women in Sri Lanka.
According to the Cancer Registry 2007, the incidence of BC in Sri Lankan
women is increasing since past few decades and the crude BC incidence is 19
per 100,000 population. It is found thtamammary gland proliferation is
increased with oestrogen, thus is reported to be associated with risk for BC
(Enderson and Feigelson 2000; Russo et al 2000). Studies have shown that
testosterone is found to enhance mammary tumor growth. Nevertheless
progesterone and BC risk is grossly studied but results remain controversial. It
is also reported that posinenopausal women being overweight and obese
have the risk of BC due to adiposity related increase in levels of endogenous
oestrogen concentrations (Biafini et al. 2002Lahmann et al. 2004).

Thus in the present study, serum sex hormone concentrations of newly
diagnosed posimenopausal BC women were determined and data correlated
with anthropometric parameters of each patient as no related data among Sri
Lankan BC women exist. This study was conducted to (i) determine serum
estrogen, testosterone and progesterone concentrations of newly diagnosed
postmenopausal BC patients, (i) measure/calculate anthropometric
parameters (weight, height, body mass ind¢BMI), waist circumference (WC),
hip circumference (HC), waist: hip ratio (WHR) mid upper arm circumference
(MUC)) of BC patients and (iii) study possible correlations between serum
estrogen, testosterone and progesterone concentrations and anthropometric
measures.

Meterials and Methods

Consent was obtained from newly diagnosed peasenopausal Sri Lankan BC
patients (n=75) from National Cancer Institute Maharagama for the
participation of the study. Serum total ¥  S&A G N} RA2f X G201 f
progesterone concentrations were measedl using an enzyme immunoassay

" kasuniakalanka@gmail.com
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competition method with final fluorescent detection methodology with
immunoanalyzer (VIDAS Progesterone Ref 30409 assay kits, VIDAS
Testosterone Ref 30418 assay kits and VIDAS estradiol 1l Ref 30431 assay kits
(Biomerieux,France).

Weight, height, BMI, WC, HC, MUC and WHR of each BC patient was

YSI adz2NBRk OF f Odz | G SR® .aL xXHo YR BHp ¢
20SaS NBaLISOGA@Sted h@SNIyn OY 2F 2/ |y
risk category and significances were analyzed.

Descriptive statistics, K independent sample test (Kruskal Wallis) and
Spearman correlations were determined using the statistical software SPSS
version 16 (Ethical approval Numbe$51/12).

Results and Discussion

Mean age of menopause of the study pofation was 50 (£3) years and mean
(rSEM) testosterone, estrogen and progesterone concentrations of the study
sample were 0.22 ng mi(0.16), 27.8 pg mt(x0.52) and 0.57ng mi(+0.15),
respectively. The average hormone concentrations according to thge
category are stated in Table 1. Accordingly, 43 %, 40 % and 17 % of BC women
were present in each age category respectively.

Table 1. Testosterone, estrogen and progesterone concentrations of BC
women according to the age

Age Category  Testoserone Estrogen Progesterone
(Years) +SEM (ng mit) +SEM (pg mit) +SEM (ng mit)
51-60 0.25+0.03 29.69+9.24 0.52+0.13
n= 32 (0.090.61) (0.89210) (0.24-3.60)
61-70 0.17+0.02 23.5417.19 0.27+0.01
n=30 (0.09-0.64) (0.89-183) (0.240.63)
71-79 0.19+0.03 12.25+1.24 0.51+0.20
n=13 (0.090.43) (8.9-22.4) (0.242.87)
Reference range  0.1-0.9 <58 <041

Among the total group, 88 % had testosterone below half of the
recommended upper value (0.9 ng MLand among them, 26 % had levels
below the lower reference margin (0.1 ng ML None of the participants had
testosterone above the recommended upper valuewv&nty two percent of the
study group had progesterone above the upper limit (0.41 ng LFrom the
total group, 47 % had progesterone below half of the recommended upper
limit. Only 9 % had oestradiol Il above 58 pg Mupper limit of normal). From
the total group, 87 % had oestradiol Il below half of the recommended upper

6
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value. Significant differences in serum hormone concentrations with respect to
age was not observed (P>0.05).

Among the patients, 64 % had BMI greater than 23 and 40 % among them
were obese. According to WC, 67 % of women were in the risk category. With
respect to WHR, 90 % belonged to the risk category. The mean values of
anthropometric parameters are given in Table 2.

Table 2. Anthropometric parameters of BC patients

Anthropometric

parameter (Unit) Mean Minimum Maximum
Weight (kg) 56.0+ 1.41 34.00 90.00
Height (m) 1.51+0.01 1.38 1.70
BMI (kg n¥) 24.8+ 0.50 17.00 35.60
Waist (cm) 84.0+ 1.50 33.00 116.00
Hip (cm) 91.0£2.70 0.88 121.00
WHR 0.87+ 0.60 0.76 0.99
MUC (cm) 284+ 1.80 21.00 40.00

Oestrogen showed significant positive associations with BM{.3, p=0.02),
MUC ¢=0.4, p=0.00) and weightr£0.4, p=0.00). Progesterone showed
significant positive associations with BMKO0.3, p=0.02), MUQ#0.3, p=0.03)
and weight(r=0.3, p=0.01), even though oestradiol Il was closer to lower limit
of normal in most of the individuals. However, testosterone showed a
significant associatiorrE0.28, p=0.02) only with BMI. WC, HC or WHR were not
significantly associated with oestrogeprogesterone or testosterone.

Even though testosterone and oestrogen are reported to be positively
associated with BC, majority of participants had estrogen and testosterone
below half of the recommended upper value while one fifth of the study
population had elevated serum progesterone concentrations.

Conclusions and Recommendations
Majority of the patients were either overweight or obese and had low

oestrogen which may have contributed to the high BMI, WC and WHR
irrespective of the positive correldbns observed with oestrogen.
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SOCIECULTURAL CHANGE IN MEEMURE VIINAGRDY
DISTRICT:-TWENTY YEARS AFTER THE PROHIBITION OF CHENA
CULTIVATION

D.T.H. Anand& and C.A.D. Nahallade
'Department of Sociology and Anthropology, University of Sri Jayewardenepura

Introduction

In the recent past many cultures around the world @ undergone extensive
changes. Meemure village is an interesting example that has continuously
undergone changes in the last two decades. Meemure is traditionally an
agricultural village with a population of about 331 people, which has its own
specific clture as a result of being isolated from main stream Sri Lankan
society for a long time and some of the unique cultural traits associated with
Meemure cannot be seen elsewhere in the country. Mythical stories related to
king Rawana have dignified the p#aistory of this village and have disclosed
that the villagers are descendants of king Rawana and the Yaksha tribe.
Meemure villagers have developed specific cultural traits from the beginning.
Religious practises and rituals, food customs, Chena cultivatmactises,
paddy cultivation practises are among the unique traditional systems they
developed and maintained. However they were confronted with a huge
problem after the government prohibited their Chena cultivation practice in
1988. Various cultural pratces related to kinship and marriage, economy,
religion and traditional knowledge etc. are entwined together to form one
fully integrated cultural system. When one or more traits get disrupted it
affects the whole cultural system. Other factors that coitiuted to the change

in the Meemure culture are the increase in the assimilation with outside
society, the exodus of the young generation, a decline in the practise of the
traditional knowledge system, innovation, devolution and forcible change:
forced to adapt only to paddy cultivation. These factors cause, misery and
O2YYdzyAlleé RSANIRIGAZ2Y BKAOK A& O2ff 2ljdz
Some cultures cannot survive after being exposed to cultural changes. People
of the Meemure village underwent this pree. Even though some of these
cultural changes could be beneficial and adaptive, it might still be difficult for
individuals within that particular culture to accept them. Thus cultural change
is considered as a social problem even though it is a part leé hecessary
process of adaptation. The main objective of this study was to discover the
consequences of the prohibition of Chena cultivation toward Meemure village
and its unique culture.

Materials and Methods

’ tharakaananda@hotmail.com
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The study was carried out from April to Nowgber 2013. Questionnaire
surveys were conducted to gather information about the cultural history and
synchronic cultural traits on the Meemure village.

The population of the Meemure village consists of 331 people including 115
families; 40 families wereandomly selected for the questionnaire with the
aim of including individuals from families who have been living in the village
for many generations. Five elderly individuals who were highly knowledgeable
about their cultural heritage were selected for idepth interviews.
Observation and participant observation methods were used for comparison
of cultural practises.

Study Area: Meemure village is situated in Kandy district; Ududumbara
Secretariat Division, belonging to the Meemure Grama Niladari Divisidl
07.433330 and E 08.833330]. It is a 5%kiflage in the middle of the Knuckles
Conservation Forest. From Colombo to Meemure village it is 229 km. There are

no electricity
facilities in Meemure
village.

Figure 1. A B C A) Kandy

District, B) Ududumbaa secretariat division, C) Meemure Grama Niladari
Division (highlighted)

Results and Discussion

The single most significant factor that contributed to the change in their
culture is the prohibition of Chena cultivation in 1988. The National Heritage
Wilderness Area Act in 1988 defined areas above 3500 ft. as protected areas
which included their hereditary Chena cultivating lands. It terminated their
self-sustaining economy and consequently these people had to look outside
their village to find necessary ources that are now not available in the
village. When they were under the power of traditional political authorities
they had not such limitations because the traditional leaders knew the link
between man and the nature excessively.

During the time whenvillagers depended on Chena and Paddy cultivation they
had enough food such as mun (green gr&haseolus aureysthala Gesame,
iringu (wheat), kurakkan Eleusine coracana undu fPhaseolus mungp etc.
Due to this selsustaining life they hardly went ot of the village for their daily

10
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requirements. In those days hey had to visit the nearest town of Kandy only
about twice a year to get cloth, salt and other a few other basic requirements.
In these visits they had taken their Chena harvest, oranggtius sinensiy
honey, areca nutsAreca catechly and betel to exchange for other goods or to
sell. At present they have to find other ways to get these daily requirements
such as vegetables and grains. Therefore the villagers travel 38 km to reach
the nearest town of Hunnasgiriya to meet their daily needs. It opened the
doors to the outside world on a regular basis and villagers started to settle in
these areas. As a result, more marriages occurred between Meemure people
and people from outside villages. laddition villagers have sold their village
lands for cheaper price and have settled in urban areas. Assimilation has
increased by 52 % among three generations. From the sample size of 40
families including 148 children; only 43 % of them are remaininghe willage

and 57 % have migrated to urban areas for work, marriage or to educate their
children.

Exodus of young has become a major problem in the village. Lacks of facilities
in the village have made young people to migrate from the village for seeking
job opportunities elsewhere. During the earlier times collective agrarian
lifestyle supplied their daily needs. However at present they have to find
everything individually for their own survival. Thus the decision of young
people to migrate out of the illage to support themselves cannot be halted.

The traditional knowledge system prevailing in the society is now limited only
to the older generation as new generations do not practice or benefit from
that knowledge. Thus their traditional cultural knowlkige does not get passed
down to the next generation through socialization. The traditional knowledge
and community relations have been disturbed and these factors have
produced individuals who know very little about their traditions or history.

As a reslt of the prohibition of Chena cultivation, Meemure villagers are
practising only paddy -cultivation and have absorbed modern farming
methods. Many facets of Meemure life and their cultural traits have changed
and been lost without replacement. Acceptancef new innovation leads to
the loss of older ones. Some aspects of Chena cultivation such as traditional
chena pala (shack), pendi weta (stockade around the chena)yee atuwa
(traditional paddy storing system different from other areas), and food storing
methods suchas iringu aduththa, iringu uggbuck wheat storing systems) are
unique cultural traits which are not being practiced by modern day Meemure
villagers (Ananda and Nahallage 2014).

Religious practises such a¥akkama and Adukku Pujawa are specit
characteristics in Meemure culture that are slowly diminishing. Meemure
villagers continue to practice their religious ceremonies despite the fact that

11
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the farming practices which they were built upon no longer exist Also
television and radio has replad the traditional gathering of the villagers into

a nearby house for discussion or entertainment at night or during other free
time; 86 % of the families use radios, 44 % televisions and 35 % have
telephones. Solacells are used by 88 % of the familiesthe village.

The traditional embalming methods that they used to postpone the
putrefaction of the body such as honey, betel and arecanut mixture and mee
(Madhuca longifolig leafs, seeds, barks and tumeric etc. These practices are
specific to them and e no longer practised since they rely on the modern
methods used by the main society.

There is a new tendency among the villagers to let their school age children
stay in urban temples until they finish schooling, in this way they can attend
urban schoas which have far more facilities than the village school does.
Meemure primary school is older than 100 years. In 2011 there were only 12
children in the school with 3 teachers and classes up to grade 5. This
represents 24 % of the school going childrenthe village. Seventy six percent

of the children are going to nearby schools in Kaikawala (2 km from the
village), Hunnasgiriya (38 km) and to schools in Kandy (116 km). As a
consequence the majority of the people remaining in the village are of the
older generation and the children below five years of age.

Conclusions and Recommendations

As well as outside influence, materialistic and technological factors have
forced a number of cultural changers upon Meemure people. Many of these
changes have arisemms a result of alterations in the Meemure traditional
agrarian society. Most extreme cases of cultural collapse occur as a result of
displacement of traditional political authority by the conquerors who know
nothing about the culture they control. Eventubd as anthropologists our duty

is to document these specific cultural practices for future generations before it
altogether diminishes from our society.
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AN ANALYSIS OF AIR POLLUTION IN SELECTED CITIES OF SRI LANKA
USING MULTIVARIATE CONTROL CHARTS

D. N. S. AttanayaKe and R. A. B. Abeygunawardaha
'Departmentof Statistics, University of Colombo

Introduction

Since the world began, decaying vegetable matters, dead animals and
products of forest fires had produced noxious gaseous to the environment
indicating there was no truly unpolluted environment ever. Thuthe matter

of air pollution came into existence with the technological development of the
human. Air pollution can be introduced as a silent hazard compared to the
other hazards, since it is invisible and can be classified as Indoor and Outdoor
pollution where in this study only outdoor air pollution was considered. Air
pollutants are the chemical substances that are harmful to human and other
living beings.

Even though Statistical Process Control (SPC) is a well practiced and widely

spread tool of qudity monitoring, application of SPC to monitor air quality is

not frequent. On the other hand applications of SPC to monitor air quality in

Sri Lanka are even harder to find. Two scientists Corbett and Pan emphasize

0 KI G GF LI @Ay3a  {t/ | inBnEdirg has 2substagti@iA NB Yy Y S
LROGSYGAlFfY SKSGKSNI F2NJ FANE 6F GSNI 2N ¢z
scientists and organizations have researched and revised the quality of the air
surrounded Colombo city, the commercial capital of Sri Lanka, a few afitsm

have been made to have a look on the quality of air of the cities other than

Colombo. Thus, through this research the eminence of the atmosphere of few

other locations in addition to Colombo was investigated using SPC techniques.

MEGSNRARLFE A & yR aSiK2R

The concentrations of the five criteria air pollutants; Carbon Monoxide (CO),
Sulphur Dioxide (S£, Nitrogen Dioxide (N§), Ozone (G and Particulate
Matter (PM 10) were used to evaluate the quality of air surrounds the cities
Colombo (Townhall area), Kandy, Maharagama and Kurunegala.
Concentrations were measured in mg frduring 1.00 p.m. to 4.00 p.m. and
the study period was October, 2010 to April, 2013.

The statistical approach used to evaluate the quality of air is control charts. A
control chart 5 a graphical representation of a quality characteristic that has

’ sandarekha89@yahoo.com
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been measured over time. Main features of a control chart are the center line
which represents the average value of the quality characteristic atcontrol
state, upper control limit and tke lower control limit.

For the individual evaluations of the process level both Individual and Moving
Range @MR) charts and Exponentially Weighted Moving Average (EWMA)
charts were constructed.-MR chart represents an individual chart together
with a moving range chart enabling easier interpretation of both charts and is
a control chart for variables. On individual chart each data point is plotted as a
separate point and on moving range chart difference between two successive
data points is plotted aghey come from the process in a sequential order. The
EWMA chart can be used instead of Shewhart control chart when the objective
is to detect small shifts in the process level and variability.

Multivariate charts were employed as the air pollutants neesimultaneous
process monitoring. The multivariate counter parts of the above univariate
charts, Hotteling ¥ and Genralized variance chart and Multivariate EWMA
respectively were employed depending on the correlation of different air
pollutants. Both uninariate and multivariate EWMA (MEWMA) charts were
used due to their sensitivity of notifying small process shifts and insensitivity
to normality assumption of the variables.

Results and Discussion
According to IMR charts CO concentrations at each locatizvere incontrol
and SQprocess was oubf-control only at Kurunegala.
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Figure 1.IMR chart and EWMA chart of N@t Colombo

Even though the -MR chart of CO concentrations at Maharagama was in
control, EWMA chart depicted an otf-control process Contradictory to 4

MR charts, EWMA charts of $@epicted outof-control processes at Colombo,
Kandy and Kurunegala and a decline in the process level was practiced. A
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decrement in the process mean was experienced in EWMA charts of afi®r
February, 201 at all the locations (Fig. 1). BothMR and EWMA charts
illustrated PM10 concentration at Colombo were uncontrolled. ThougMR
charts were not applied to the @data (since the data are not normal),
considering the robustness to the normality assunph, EWMA charts were
constructed. Based on the obtained figures it was concluded that all the
processes are oubf-control and the outof-control alarms appeared at the
beginning of the process.

Foremost disadvantage of applying univariate control chétthe omission of
relationships among the variables. The remedy used to overcome this problem
was the application of multivariate process monitoring and controlling
techniques.

Hotelling T chart is the multivariate counterpart of Shewahrt control chaxt
Application of the T and variance charts to monitor the process shifts of CO
and G at Colombo revealed that the combined process is aftcontrol and
this result was proven by MEWMA chart (Fig. 2). Even though the Hotelling T
charts constructed to ronitor the joint process of S@and NQ concentrations

at Kandy and Kurunegala were -tontrol, MEWMA charts depicted oubf-
control processes. Hence it is advisable to use MEWMA chart over Hotelfing T
chart.
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Figure 2. Hotteling fchart and MEWMA charfor CO and @at Colombo
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Considering the correlations between the three gases CO, 8@d NQ,
Hotelling F chart was applied to the three pollutants and the figure showed
an incontrol process. On the other hand MEWMA chart depicted an -of#
control process.
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Based on the results it can be concluded that,.S8Q, and G concentrations
were not at acceptable levels in the four locations selected due to the-of#
control processes observed under bothtMR and EWMA chart&mployed.
PM10 concentration at Colombo and CO concentration at Maharagama were
uncontrolled. Thus, the air at the four locations was polluted with respect to
the five criteria air pollutants.

When appraising and controlling the quality of air environmih
organizations should focus on the simultaneous process monitoring of &
NG,; CO and @ Both multivariate and univariate EWMA control charts can be
efficiently used in detecting moderate to small shifts in the process level and
are successful as phase Il monitoring procedure. Shewhart type control
charts (FIMR and Hotelling T along with generalized variance chart) can be
utilized in identifying large shifts in the process level. EWMA chart
outperforms FMR chart in appraising the quality of attue to the insensitivity

to normality and efficiency in uncovering small shifts.

Concentrating on the sources of pollutants following suggestions can be
proposed to reduce the concentrations in air.
1 Implementation and maintenance of vehicle emission stiards
1 Quality of the fuel or gasoline should be continuously monitored and
must be maintained in order to raise the quality of air
1 Enhance the vehicle emission test facilities of CleanCo Lanka Limited
1 Employment of a proper traffic controlling system
9 Indudries must pay attention on releasing the pollutants to the air in
excessive amounts and government must play a role to secure the
quality of air
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AN ALGORITHM TO FIND OPTIMAL ORDER QUANTITY WHEN PRICE
DISCOUNTS ARE ALLOWED

M.M.R. Balasooriya and D.M. Samarathunda
'Department of Mathematics, Faculty of Science, University of Peradeniya

Introduction

Inventory contrd is one of the important areas in Production Management.
The proper inventory control system helps in control of supply, storage and
accessibility of items in order to ensure adequate supply without
disproportionate over supply. It also aims to maximizbe profit from the
least amount of inventory without intruding upon customer satisfaction level.

Inventory control can facilitate the management to take advantages of the
diverse discount offers as quantity discounts. Quantity discount are price
reductions designed by suppliers to persuade bulk orders. Generally, in
inventory control models, the cost function varies with ordered quantity.
When there are price breaks, the cost function becomes a piecewise smooth,
non linear, convex function over the qudity. Currently, there is a procedure
to find optimal order quantity when price breaks are allowed. However it is
not more efficient when there are several price breaks. Objective of this study
is to develop an algorithm to solve such problems. First tmyéntory control
problem is formulated with variable purchase price equivalently as a non
linear, piecewise smooth, integer programming problem. Then an algorithm
will be developed to find the optimal order quantity. Next computer program
will be given to solve the mathematical model and finally to explore the
applicability of the proposed method for a numerical example considered.

The model formulation
The unit purchase price depends on the quantity ordered as follows in a given
inventory control model.

Quantity Purchased Q) Unite Price(p)

g.,¢q<qg P, fori=12,32 n.
The total inventory cost = Purchasing cost + setup cost + holding cost.
KD Hgq .
~TCl(q)—plD+7+ 9 geq<q
KD Hq .
TC(q) = ITCl(q)—p2D+?+ if q1¢q<q2’
KD _H q

- _> —_ —) —.

Q(q) - pn +? +— f Oh-1 ¢ a<q,
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where  =order quantity (number of units),D =demand rate (units per unit

time), K =setup cost associated with the placement of an order (rupees per
order), H =holding cost (rupees per inventory unit per unit time).

Results and Discussion

The above cost function is a piecewise smooth, Aamear, convex function.
The problem (i.e., minimization of the total cost) can be equivalently written
as follows:

Min z=a,TC (q) +a,TC,(qQ) +a;TC,(Q) +..evvvvvrennn. +a,TC,(q)
subjectto e

a,ta,+ta;+... +a,=1

q¢ q,a; +My, fori=12...,n

g2 ga,- My, fori=12..,n

YitY, vy, +o. y,=n-1 BN ey

a+y =1 fori=12,..,n L .

a, .y, i{o1} fori=12...n ' !

g2 0, M abignumber

Since the above problem is a piecewise simooul, convex provier, e pronlem

can be solved using the following algorithm.

Algorithm:

Stepl: Seta, =1. Find m\% and M\%
Mg Mg

positive, the optimal solution occurs at, and find TC ()" =TC,(q,) . If both

T T
H Sq(q)‘%a”d H Sq(q)‘%

Valid cost curve with several unit costs

TC(a)
{ e
L TCxa)

T Tes(a)

TCy(a)

i ! :
0 q
) 2 ) s

If both values are

are negative, the optimal solution occurs g}

2
and find TG(q) =TC(q,). Else, the minimum cost occurs &f; where

%]
%@= 0. CalculatéTC (q)° :TCl(ci) . Go to step 2.

Step 2: Repeat step 1 by fixinga, =1 and find TG(q) for each
1=23....n

Step 3:Among TC(q), TC,(Q) ,.....,TC,(g)" find the minimum value of
TG, (q)* . The corresponding valu€] gives the optimal order quantity.

Computer programme:
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Next, a computer programme has been developed for this algorith dza A y 3

a2F061 NB¢ D

Case study:

mingfun < function(q1,92,K,D,p,l) # q1 <g2

{ A<(("p)/2 (K*D)/(q1"2)) B <((I"p)/2 (K*D)/(q2"2))
if(A>0& B >0) { return(gl)} else if(A< 0 & B <0)

{ return(g2)}Else {g-sqrt((2*K*D)/(I*p)) return(q)}}

cqfun < function(q,p,D,K,I{ resp*D + (K*D)/q + (I*p*q)/2
return(res)}

#Run from

gl < ¢(100,500,1000) g2-<(500,1000,1500) p-<(1,0.8,0.6)

data < cbind(gq1,92,p) D000 K<101<0.4 n <3

results <matrix(NA,nrow = n,ncol=2) # q , cq for(i in 1:n){ results]i
<- mingfun(datali,1],datali,2],K,D,datali,3],1)

results[i,2] <cqfun(results]i,1],data]i,3],D,R,I)} alphai <
which.min(results[,2]) minCg results[alphai,2] ming<
results[alphai,1lminCa ming

In this example the optimal order quantity can be found when the annual
demand is 2000 units and each order costs Rs. 1000 and annual holding cost is
40 % of unit cost. The unit costs depends oretfjuantity ordered as, Rs. 100
when quantities less than 500, Rs. 80 when quantities between 500 and 999

and Rs. 60 when quantities of 1000 or more.

Here, D =2000, K =Rs. 1000 an orderH =0.4*p and p varies and is either

Rs. 100, Rs.80, Rs.60.
Whena, =1Y vy, =0,y,,Y, =1, g, =100and g, =500

3 6
ThenTC,(q) = 23 105+2 10 +20q and
310° 3106
TG, _ g0 210 o WIG@)| _py 210 o
v 100 ug '® 500°
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Therefore minimum cost occurs Whenm:Oat &=31623 and
M

TC, (6 = 21264883
Whena, =1Y vy, =0,y,,Yy, =1, g, =500and g, =100C.

3 6
ThenTC,(q) =1.63 10° + 2° 10 +16q and
6 6
TC@) _yg 210 o WCE) _yg 210 o
Vol 500 Vo 10006

Therefore minimum cost occurs &, =500and  TC,(q,) =172000
Whena, =1Y vy, =0,y,,Y, =1 g, =100Candq, =1500.

23 10°

Then TC,(q)=1.2310° + +12gand
3108 310°
HTC, () L =12- 2310 >0,“TC3(Q) o, =12- ﬂ>O.Therefde
g 10007 T 1500

minimum cost occurs atg, =1000and TC,(q,) =13400Q
Then minimum costs at each category dr€,(q=31623) =Rs 21264883,
TC,(q=500 = Rs172000andTC,(q =1000 = Rs 134000. Therefore, to

achieve minimum cost, the company should buy 1000nite from the supplier
with the cost of Rs. 134,000.

Conclusions and Recommendations

In this study a new method to find the optimal order quantity is proposed
when there are price brakes. The propose model can be applied to solve
inventory control model wih variable purchase price. In general it can be
applied to solve any unconstraint minimization problem with piecewise
smooth, nonlinear convex integer programming problem.

References
Chawala KK, Gupta V (2008)perations ResearchKalyani Publishers, NeviDelhi,
India.

Taha HA (2011pperations Research, An Introductioearson International Edition,
New Jersy,USA.

20



Proceedings of the Young Scientist Forum Symposium

GREACTIVE PROTEIN AMBRINOGEN LEVELSMOKERS WITH
CORONARY ARTERY RSH=

E. M. S. Bandafa S. EkanayaKeA. D. Kapurugeand C A. Wanigatungg
'Department of Biochemistry, Faculty of Medial Sciences,
University of Sri Jayewardenepura, Nugegoda, Sri Lanka
“Cardiothoracic Unit, Sri Jayewardenepura General Hospital, Nugegoda, Sri Lanka
3Department of Pharmacology, Faculty of MediSciences,
University of Sri Jayewardenepura, Nugegoda, Sri Lanka

Introduction

Cigarette smoking is a major modifiable risk factor for the development of
cardiovascular diseases. Smoking is associated with alteration in lipid profile,
coronary vasomoto reactivity, platelet aggregation, and prothombotic states.
These are the main factors related to atherosclerosigarette smoking is also
associated with increase in several inflammatory markers such agdctive
protein (GRP), interleukin -6 and tunor necrosis factora. These
inflammatory responses are essential factors for initiation and the
development of atherosclerosis. Since smoking has a fairly high prevalence in
Sri Lanka, we assessed the CRP and fibrinogen concentrations of male patients
awaiting Coronary Artery Bypass Graft surgery both smokers and-sorokers

to study their association with disease severity score.

Materials and Methods

The study is a cross sectional descriptive study carried out at the Cardio
thoracic Unit of Sri Jayewaenepura General Hospital. The ethical approval
was obtained from University of Sri Jayewardenepura (Approval No.635/12)
and Sri Jayewardenepura General Hospital. There were 64 (age 56.9 + 10) male
patients in the study groupGRP was determined using imamo-turbidometry
assay and fibrinogen was determined by thrombin time. An interviewer
administered questionnaire was used to collect data on smoking. Coronary
Artery Disease (CAD) severity was evaluated by Gensini score (Gensini 1975).
The Gensini score vgacomputed by assigning a severity score according to the
degree of luminal narrowing and geographical importance of each coronary
stenosis as seen in the coronary angiogram. The assigned severity score
according to the degree of luminal narrowing was miglied by a factor
considering the geographical importance of coronary artery (Table 1). The sum
of all coronary arteries was expressed as the Genisini score. Méfhitney U

test was used to analyse the result (SPSS version 16).

ems.bandara@yahoo.com
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Results and Discussion

The results of the study are presented in Table 2. Among the total study
population more than 2/3 was smokers. Smokers had significantly higRFC
(U=320, p< 0.05) and fibrinogen (U=285, p< 0.05) level compared to- non
smokers. The concentrations of both pameters of 20-25 % of smokers were
closer to the upper limit of the normal or higher. Previous studies have
reported that increase in CRP and fibrinogen in smokers compared to-non
smokers(Bazzano et al. 2003

Table 1. Assigned score according to luminal narrowing and multiplying factor
according to location of lesion
Degree of Assigned Geographical location of lesion Multiplying
luminal severity factor (b)
narrowing  score (a)
%

30¢50 1 Left main coronay artery (LMCA) 05

51¢70 2 Proximal Left anterior descending 2.5
(LAD) or proximal circumflex (LCX

71¢90 4 Mid LAD 15

91¢ 99 8 Distal LAD, 1 diagonal, mid 1.0

LCX.,distal LCX, obtuse margin
proximal right coronary artery
(RCA), mid RCA, distal CR,
posterior descending artery (PDA)

100 16 2" diagonal, posterolateral 0.5
ventricular branch (PLV)

Note: Gensiniscore=a x b

Previous prospective cohort studies revealed elevated CRP and fibrinogen
associated positively with ischemic heartlisease (Danesh et al. 1997).
According toTracy et al. (1997Bmoking is associated with dosdependent
and time-dependent increase in ®P concentration in both men and women.
However, there was no significant difference in-RP and fibrinogen,
irrespective of the number of cigarettes (> 5 per day or < 5 per day) smoked or
the duration (> 10 years or < 10 years) the present study. Also CRP and
fibrinogen of smokers who have stopped smoking (>10 yrs) and who currently
smoke were also not significantly different. This also emphasizes that duration
and quantity had not affected €RP and fibrinogen in this study gup.
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Although the association of cigarette smoking and development of
cardiovascular diseases have been reported, the dose dependent correlation
between risk of cardio vascular events and number of cigarettes smoked or
the packyears exposure were not adirmed (Price et al. 1999). We also noted
that the individuals who had stopped smoking before 10 years also had
comparatively lower values for the Gensini score than those who had stopped
smoking < 10 years ago.

Table 2. Result of the CRP, fibrinogen aadnsini score of individuals

Smoking Frequenc CRP Fibrinogen Gensini score
status y (%) concentration  concentration (mean x SD)
(mg L, (mgdL?,
median-inter median-inter
guartile range) quartile range)
Smokers 67 5.2 P=0.0 302 P=0.0 48(23) P=0.9
(8.0) 2 (53) 2
Non 33 2.8 273 52 (27)
smokers (3.2) (65)

From the individuals of smoking (n = 41), according to number of cigare

smoke per day

>5  per 60 5.2 P=0.9 302 54 (24) P=0.1
day (8.0) (60)  P=0.5

<5 per 40 4.9 290 41 (22)

day (9.6) (84)

From he individuals of smoking (n = 41), according to number of years sm

>10 years 79 5.2 P=0.9 309 50 (23) P=0.5
(7.7) 46)  P=0.1

<10 years 21 5.4 290 41 (26)
(9.4) (72)

Individuals of smoked previously (n = 34), according to number of ye

cessatiam of smoking

>10 years 40 45 P=0.0 296 35 (44) P=0.07
6.7) 5 (131)  P=0.

<10 years 60 5.6 300 9 55 (42)
(20.4) (30)

Note: *The normal range for CRP and fibrinogen is < 6mguhd 150¢ 400 mg

dL, respectively.

Conclusions and Recommendations

Smolers had significantly increased CRP and fibrinogen concentrations
compared to nonsmokers. There was no significant difference in CRP and
fibrinogen, irrespective of the number of cigarettes (> 5 per day or < 5 per day)
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smoked or the duration (> 10 years & 10 years).Even though not significant
those who had smoked for more than 10 years had higher Gensini score
compared to those who smoked for <10 year. This indicate that the severity of
the CAD is less in the individuals who stopped smoking before ®ary
compared to individuals stopped smoking < 10 years ago. Even though this is
not significant it indicates the severity of CAD is reduced if the period of
smoking is less.
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Introduction

Of the genus AsparagusAsparagus officinalisis the most commercially
important species and it has been used for a long time as an-aaticer herbal
medicine. Pharmacological studies on thigant have shown that a variety of
biological activities such as, antitumor, antnflammatory, antifungal, antiviral
and antioxidant. Among commonly consumed vegetables, antioxidant activity
of asparagus, based on dry weight, has been ranked as the HEgl@ancer is
one of the most detrimental diseases and currently massive research works
have been conducted all over the world to discover new an#incer agents
from natural product sources. The potential of using natural products as anti
cancer agents wa recognized in the 1950s by the U.S. National Cancer
Institute (NCI) and has since made major contributions to the discovery of new
naturally occurring anticancer agents. According to the international agency
for research on cancer (IARC), which is atgrthe world health organization
(WHO), by the year 2030, there will be 20 to 25 million incident cases of cancer
and 13 to 16 million cancer deaths annually. Currently, over 50 % of-anti
cancer drugs have been isolated from natural sources. It is ofapasunt
importance to explore novel naturally occurring antiancer agents from plant
kingdom and therefore, this study was started with the objective of identifying
potential anti-tumor active compounds fromA. officinalis.

Materials and Methods

Cladophyls of A. officinalis were used for the extraction of antitumor active
compounds. In the extraction process, air dried and powdered 600 g of
cladophyll ofA. officinaliswas extracted with 500 mL of 70 % aqueous ethanol
and evaporated to dryness. The resalit aqueous residue was thrice
extracted with an equal volume of ethyl acetate. The organic layer and the
agueous layers were collected separately and the organic layer was
dehydrated with NaSQ and concentrated under reduced pressure to afford
fraction A (3.6 g). The aqueous layer was extracted witkbutanol to afford
fraction B.

" sarathbandara2003@yahoo.co.uk
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The fraction A was subjected to a silica gel column chromatography (SGC) with
CHGCHOH in increasing order of polarity to obtain 10 fractions (Al to A10).
The fraction A3 \ith comparatively higher anttumor activity was re
chromatographed over silica gel witm-hexaneEtOAc (80:20) to afford 9
fractions (A3.1 to A3.9). From fraction A3.3, compound 1 (18.2 mg) was
purified by PTLC witm-hexaneEtOAc (70:30). Compound 2 (#4mg) was
purified by PTLC witm-hexaneEtOAc (50:50) from fraction A3.@he fraction
A3.5was further subjected to reversed phase HPLG; &llica column with 250
mm x 20 mm i.d.) with 90 % aqueous acetonitrile as the isocratic mobile phase
at a flow rae of 5 mL mirt to afford compound 3 (10.2 mg). The fraction B
was thrice extracted with an equal volume afi-butanol and concentrated
under reduced pressure to afford brown residue (4 g). It was then subjected to
SGC with C#HCHGJ in increasing ordeiof polarity to obtain 3 fractions (B1

to B3). The active fractions B1 and B2 were further separated by the reverse
phase HPLC {gsilica column with 250 mm x 20 mm i.d.) using 40 % and 70 %
agueous CEDH, respectively as the isocratic mobile phase at@nlrate of 5

mL min' to afford compounds 4 (7.4 mg) and 5 (40 mg), respectively. The
structures of extracted compounds were elucidated based on one and two
dimensional NMR and MS spectroscopy. Additionally, NMR data were
compared with those reported in terature. The'H-NMR and™GNMR spectra
(500 MHz for'H-NMR and 125 MHz fo'GNMR) were generated using GDD

or CDGl as solvents. Anttumor activity of each isolated compound was
screened against HBO cells using MTT bioassay ant, values of isahted
compounds were calculatedas described previously. The statistical
significance of antitumor activity of all the compounds was analyzedtkgst

atp <0.05.

Results and Discussion

Based on the results of the present study, compound 1 (phyt@)(phytene
1,2-diol) and 3 (betulin) were found to have a significantly higher atimor
activity compared to that of compound 5 (methyl (&p protodioscin) (Fig. 1),
which is a weHknown anti-tumor active compound (Table 1). The inhibitory
activity of phytol isolated from Perilla leaves on H29 human colon cancer
cells, MG63 osteosarcoma cells and A21 gastric cancer cells have been
described and as an antumor component in Scutellaria barbatahas been
found to be phytol. However, it seems that stlies on antitumor activity of
phytol have not yet been carried out up to a satisfactory level. The compound
2 has slightly lower 165 value compared to that of compound 1 (Table 1). This
activity difference is likely to be due to the additional OH groupegent in the
compound 2. This speculation was further supported by the results obtained
by Hibasami et al. (2002) which explain that a higher apoptotic activity has
been observed in diol and triol type of phytol against lymphoid leukemia Molt
4B cells ingtating the number of OH groups might be an important criterion in
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determining antitumor activity. During the extraction process of the present
study, phytol has been obtained as the major component in quantity wise
leading to determine thatA. officinalis is a rich source for phytol. Other than
phytol, A. officinalis might be considered as a rich source for methyl
protodioscin since the amount of methyl protodioscin also seemed to be
significantly high. The compound 3 (betulin) (Fig. 1) has also shown
comparatively higher activity against H&O cells. Betulenic acid, a derivative of
betulin, is a wellknown compound which has various biological activities
including antitumor activity as well.

CH, CH, CHs CH,

Phytenel, 2-diol (2) or
OH

. O~ _aCHy
Betulin @) ©°
Cl H il

Hy © s

o Methyl (255 prtodioscin §)

Figurel. Structures of purified compounds.

The only difference between betulin and betulenic acid is the presence of
carboxylic acid group at-28 of betulinic acidA. officinalisis well known as a
rich source of flavonoids mainly rutin which is a strong amtidant. Compound

4 (rutin) (Fig. 1), isolated fromA. officinalis has not shown significant arnti
tumor activity against HI60 cells suggesting that it might not be a potent anti
tumor active compounds. However, it is a weéthown flavonoid with high
antioxidant activity. Among spirostanol type and furostanol type steroidal
saponins isolated fromA. acutifolius, only spirostanol type steroidal saponins
have shown strong antifungal activity against pathogenic yeast. In the present
study, the compounds 5 waddentified to be furostanol type steroidal
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saponins (methyl (25 protodioscin) and found to have no significant
antitumor activity against Ht60 cells (Igvalues >100 pg mi) (Table 1).

Table 1. Igy values of isolated compoundagainst HEG0 cells

Compound |G value (pug mL)
1 15.7
2 12.3
3 15.1
4 >100.0
5 >100.0

Conclusions and Recommendations

The compound 1 (phytol), 2 (phyteng,2-diol) and 3 (betulin) are the potential
anti-tumor active compounds available ii. officinalis Further investigation
should be performed to elucidate the specificity of artimor activity of each
compound against different cancer cell lines. FinallAsparagus species
available in Sri Lankahould be thoroughly investigated to identify potential
novel antitumor active agents.
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Introduction

Ficus racemosdinn. Ficus glomerataRoxb.) is a large, deciduous tree which
belongs to family Moraceae and exhibits wound healing activity. Wound is
an injury that results in opening or breaking of the skin. The classical model of
wound healing is divided into three sequential, yet overlapping phases: (1)
inflammatory, (2) proliferate and (3) remodeling. Immediately after an injury,
a fibrin clot is formed © limit the active bleeding (homeostasis). In the
inflammatory phase,bacteria and debris are removed by phagocytic action.
Proliferate phase is characterized by angiogenesillagen deposition,
granulation tissue formation, epithelialization, and wound contraction. In the
remodeling phase, collagen is remodeled and realigned along tension lines and
cells From ancient times plant preparations have been used to enhance
wound healing though few of them have been either evaluated scientifically
for their efficacy or studied for their mechanism of actio The present study
was undertaken with the view of identifying potential wound healing
constituent(s) of hexanes extract of stem bark of. racemosathrough
bioactivity directed fractionation using wound healing assay (WHA).

Materials and Methods

Extraction and Fractionation of the Plant materiaDried powdered stem bark

of F. racemosaLinn. (500 g) was sequentially extracted with hot hexanes,
dichloromethane (CKCL), ethyl acetate (EtOAc) and methanol (MeOH) and
the solvents were removed under vacuurat 40x / G2 200GF Ay (GKS
extracts and were assayed for the wound healing potential. Among these four
extracts, the hexanes extract was found to be the most active on wound
healing assayTable ). The hexanes extract was fractionated using column
chromaography on silica gel to give 11 major fractions. These fractions were
subjected to wound healing assay and those showed significant wound healing
activity (>75 %) were further fractionated/ investigated.

Establishment of cell cultureBaby Hamster Kidne (BHK) cell cultures were
established in the laboratory using standardn-vitro methods. At the

" kbgun@ou.ac.lk
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confluence stage of the growth, cells were trypsinized and transferred to 12

gStt LXFGiSad / Stfa &SNS ,hdmidifigditcibst@ R G o
until a monolayer is formed in Dulbecco's Modified Eagles Medium (DMEM)
containing 5% Fetal Bovine Serum [5 % growth medium (5 %GM)].

Wound Healing Assay (WHAR scratch (wound) was performed along the
vertical axis of each well under the microscope. The monolayer with wound
was washed with 7501L of phosphate buffer saline (PBS). Baest well was
filled with 990 mi. of DMEM and added 18L of DMSO containing appropriate
amount of test sample. Two controls, 1 % DMSO in DMEM and 100 % DMEM
were used in this experiment. In addition, asiaticoside (0.01 mgYmwas used

as a positive cottol when pure compounds were assayed. Plates were
AyOdzo  G6SR FT2NJ Hn K2 g7N& witlths ofdhe wourdds at A G K p
different time intervals (0 h, 12 h, 18 h, and 24 h) were measured and the
percentage wound closure was calculated. All the expeeimis were carried

out in three replicates and three measurements were taken for each wound.
Data were statistically analyzed using SPSS version 20v@lies of less than
0.05 were considered to be significant.

Results and Discussion

Hexanes andCH,Cl extracts of F. racemosashowed wound healing activity
against BHK cells as shown in Table 1. Hexanes extract was selected for further
fractionation in the present study.

Table 1. Weights of the extracts and activity of the different bark extractd-of
racemosan WHA

Samplé Weight of % Closure of the wourfdatt =24 h
extract (g)
Hexane extract 9.32 90.9(x 4.7)
CHCL extract 1.35 78.1(x 7.0)
EtOAc extract 1.25 8.7(x6.2)
MeOH extract 1.21 17.4(= 7.8)
1 % DMSO (Control 1) 15.5(+ 8.5)
100 % DMEM (Control 2) 16.5(+ 7.8)

Note:*Sample concentration at a 0.1 mg din
PResults are given as mean values of three replicates with 95 %
confidence leve

Fractionation of hexane extract (2.5 g) by column chromatography over,SiO
using solvent gradients containing Hexanes, Hexanes{Cii CHCL, and
CHCL/MeOH afforded 52 fractions which were combined according their thin
layer chromatographic (TLC) pgatns to give 11 fractions and subjected to
WHA at a concentration of 0.05 mg diras described previously. The rate of
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healing was calculated at 24 h from initial stage. Among these, fraction 4
showed highest activity (93.3 % wound closure at 24 h) whikections 2, 3, 5

and 6 also showed high (>75 %) wound healing activity, which compelled
further fractionation of these column fractionsTable 3.

Table 2. Weights of the column fractions and activity of the column fractions
of the hexane extract of &m bark ofF. racemosan WHA

Samplé Weight of fraction (mg) % Closure of the wourttht t =
24 h
01 233.8 45.9 (+ 5.6)
02 1314.8 90.0 (= 3.4)
03 19.7 87.6 (+ 4.0)
04 5.1 93.1 (+3.1)
05 20.5 84.1 (£ 1.5)
06 8.8 76.7 (£ 2.6)
07 103.6 12.7 (+ 3.1)
08 157.7 17.0 (x5.4)
09 94.5 10.0 (x 2.4)
10 289.3 13.0 (+ 4.0)
11 315 21.5(x4.2)
1 % DMSO (Control 1) 7.9 (£4.3)
100 % DMEM (Control 2) 9.4 (£3.2)

Note:®Sample concentration at a 0.05 mg dm
®Results are given as mean values of three replicates with 95%
confidence level

Fraction 4 was found to contain one major compound which was isolated by
preparative TLC and identdd as lupeol m.p. 213, H M p
comparison with an authentic sample (TLC,-ToC and mixed m.p.). Fraction 2
was found as oily fraction and contained five major compounds. One of the
major compounds was identified as lupeol on TLC. Théfion (500 mg) was
chromatographed over a column of silica gel solvent gradients containing
hexanes, hexanes/Ci€h, CHCh, and CHCL/MeOH afforded yielding 59
fractions. The column fractions were pooled according their TLC patterns to
give 13 major subfractions FXF13. The sub fraction F2 (25 mg) was contained
three constituents. About 10 mg of this fraction further purification by
LINE lalnyNd aterad® Jas dspldated @ mb), identity was

NB LIS 4GSR
confirmed by TLC, COLC, m.p. (m.p. 224 2H p

x/ 0

X /

O[ Al @

6t Al

HHT

m.p. with an authentic sample. The sub fraction F6 (32 mg) on further
purification yielded white crystalline compound (29 mg), which was identified
as lupeol acetate by TLC, @&C. Its identity was confirmed by m. p. (m.216

CHMT

x/ 0

6t Al D

HMY

x/ 0

compounds were subjected to WHA at a concentration of 0.01 mg~damd
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the percentage closure of wound at 24 h was obtained (Table 3). These results
indicate that wound healing activity of lupeol is slightly higher than that
asiaticoside. Investigation of fractions 3, 5, and 6 is underway.

Table 3. Activity of the isolated compounds of stem bark Bf racemosan
WHA

Sample® % Closure of the wourftht t =
24 h

Lupeol 83.0(x9.4)

h- Amyrin acetate 22.8(x9.3)

Lupeol acetate 34.5(x8.5)
Asiaticoside (Positive control) 76.2(£7.5)

1 % DMSO (Negative control 1) 11.5(+10.0)

100 % DMEM (Negative control 2) 10.8(x10.7)

Note:*Sample concentration at a 0.01 mg drh
PResults are given as mean values of three replicates with 95%
confidence level

Conclusions and Recommendations

In this study we have developed a rapid assay technique to study the potential
of wound healing property of natural products and extracts. It is evident that
compounds contained in the hexanes extract of stem barkFofracemosdave
potential wound healing activity. Among the compounds isolated from the
hexanes extract of. racemosalupeol is responsible for the enhancement of
wound healing on BHK cells.
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IDENTIFICATION OF RESISTANT ACCESSICQ¥SIcDf spp-OR
BREEDING MEALY BUG RESISTANT CHILI: A GREEN HOUSE TRIAL

M. D. M. Chamikarg M. Ishart, S. S. Karunada&aV. D. W. Kasthuriarachchi
R. V. Lelwalj M. K. D. I. PererfaP. |. Rajapaksha
and S.D.S.S. Sooriyapathirana
1Department of Molecular Biology and Biotechnology, Faculty of Science,
University of Peradeniya, Sri Lanka

Introduction

Chili (Capsicumspp.), a vegetable crop grown in Sri Lanka, is an important
flavouring constituent in meals. Approximately 750 million Rupees of GDP is
contributed by chili annually. Mealy bug belongs to family Pseudococcidae is
an insect pest in various cropaish as chili, papaya, guava, banana and citrus
which is a huge threat to Sri Lankan cultivations. Mealy bug infestations can be
typically observed as cottoiike masses on the above part of the plants
especially on fruits and flowers. Adult mealy bugs suglant sap and inject
toxic substances that lead to crooked fruits, chlorosis, plant stunting and early
leaf and fruit drop. Infestation of this pest, leads to excessive application of
pesticides by the farmers. Consequently these chemical pesticides cause
health risks and environmental pollution. Breeding of resistant chili varieties
seems the maost promising solution to reduce excessive usage of chemicals for
a developing country like Sri Lanka. Therefore the current study was
conducted to assess the vatian of a set ofCapsicunspp. germ plasm of Sri
Lankatowards the resistance to mealy bug infestation.

Materials and Methods

Seeds of 44 wild chili selections (accessions) were collected from a farm at
Viskamgama in Rathnapura District, Sri Lanka 38° oM®PHH Mcpac
and grown in a greenhouse at University of Peradeniyéala season, 2014)
with four replicates each. Five commercial chili varieties, -Not, MI-2,
Varaniya miris, CA8 and Bell pepper, were also grown along with wild
accessios in four replicates. After three months of establishment, severe
natural mealy bug infestation was observed at a varying degree on the
greenhouse grown chili accessions and commercial varieties. Thus we took the
advantage of characterizing these accessiofor mealy bug resistance before
applying control measures for the continuity of the project for other objectives

of the study. A categorical scale (Category 1=No infestation, Category 2=Slight
infestation, Category 3= Moderate infestation, Category 4ev&re infestation)

(Fig. 1) was used to rank the individual plants for the degree of infestation by

’ sunethss09@gmail.com
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mealy bugs. The data were analyzed using ANOVA procedure in statistical
package SAS 9.3.

Results and Discussion

There was a significant effect of the chéccession on the degree of infestation

of mealy bugg(P<0.000} and R’= 98.91 %. Out of 49 accessions, seven (16 %)
displayed no infestation (Class 1), 31 (63 %) displayed slight infestation (Class
2). Four (8%) were with moderate infestation (ClassaBg 6 (12 %) were with
severe infestation (Class 4). All accessions that showed least infestation (Class
1 and 2) were wild collected ones. Out of five commercial varieties -{idt,

MI-2, CA8, Bell Pepperyaraniya mirig, MI-hot and MF2, which are popudr

Sri Lankan chili varieties were in Category 4 undergone severe infestation (Fig.
2). Moreover bell pepper was in Category 3 and-8Aa popular Sri Lankan
pepper (curry chili) and/araniya miriswere in Category 2. This demonstrated

a critical situationof the chili cultivation as most of the popular varieties are
vulnerable to the mealy bug attack. Seven wild collected accessions showed
complete resistance to the mealy bug attack and others showed partial
resistance. These resistant accessions couldused as parents in future to
develop mealy bug resistant chili varieties in breeding.

Figure 1. Severity classes of th®seudococcidasp (mealy bug) attack on the
chili plant. a: Not infested under heavy presence in the surrounding iy
Class 1); b: Slight infestation (Severity Class 2); c¢: Moderate infestation
(Severity Class 3); d: Severe Infestation (Severity Class 4)(Scale bar=1 cm).
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//lnfestation Category 4 (12%) | Infestation Category 1 (15%)\*»,,_,_,\

Figure 2. The pie chart showing the percentagesGdpsicumaccessions in
each class of infestation severity (Fig. 1).

The total number of accessions was 44 and additionally five commercial chili
varieties were also included. Inside the slices, a typical mature pod of each
accession is shown. For the wild accessia@afiected, the numerical labels are
assigned (indicated under each pod) for analytical purposes. The pods are not
shown according to the scale.

Conclusions and Recommendations

Most of the commercial chili varieties grown in Sri Lanka are vulnerable to

medy bug attack. Some of the wild chili accessions are a good source of
resistance and can be used in future as parents to develop mealy bug resistant
chili varieties in breeding. Plans are also underway to screen the studied

germplasm for mealy bug resist@e under diverse field conditions. Moreover,
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the segregating populations can be produced by crossing mealy bug resistant
and sensitive accessions, to dissect the underlying genetics of the tolerance.
Detailed Quantitative Trait Loci (QTL) mapping procedaen be carried out to

tag the candidate genes and linked molecular markers to the resistance. These
molecular markers can be used to expedite the chili breeding in Sri Lanka.
Further to the discovering of the genetic basis of mealy bug resistance, the
same set of germplasm is also currently being used by our group to

characterize the genes related to pungency, fruit size and shape as they are
the most important quality traits in chili.
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Introduction

Inflammatory diseases such as rheumatoid arthritis (RA) are associated with
increased production of nitric oxide (NO), due to its activation of the inducible
nitric oxide synthase pathway (Farre8it al. 1993. NO plays a critical role in
the pathogenesis of joint inflammation and tissue damage, since the severity
of RA can be reduced by the administration of NOS inhibitors in mouse model.
Many cell types espeaily macrophages can be induced to produce NO by
bacterial cell wall lipopolysaccharides (LPS). Therefore, inhibition of NO
production in LPS stimulated RAW 264.7 cells is one of the possible ways to
screen for antinflammatory drugs. Alpinia calcarata Roscoe (Family:
Zingiberaceagcommonly known as lesser galangal in English, heen araththa in
Sinhala, nattaratta in Tamil is widely used in Sri Lankan traditional medicine as
a remedy forbronchitis, cough, respiratory ailments, diabeticgsthma and
arthritis. Maharasnadhi Quathar (MRQs a polyherbal formulation used to
treat RA which contains mainly 80 % &. calcarataand 25 other plant
materials. Studies on MRQ has proven that it can significantly and dose
dependently inhibit carrageenatinduced rat paw oedema and in RA patients,
after 3 months of MRQ treatment, there was a marked improvement in the
pain and inflammation as well as in the mobility of the affected joints
(Thabrewet al. 2008). Previous studies on artiflammatory activity of hot
water and ethanolic extracts ofA. cdcarata have shown significant inhibition

of inflammation in carrageenasinduced rat paw oedema (Arawwawalat al.
2011). Based on the highly acclaimed propertiesAf calcarata the present
study investigated thein vitro NO inhibition of LPS induced RAX%4.7 murine
macrophages.

Materials and Methods

Reagents and chemicalMouse macrophage cell line RAW 264.7 was obtained
from American Type Culture Collection (ATCC) and grown in RPMI medium
supplemented with 10 % fetal bovine serum (FBS), 100 units penicillin and
streptomycin. All the cell culture reagents and lipopolysaccharide (LPS),
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Sulphanilamide, Nnaphthyl) ethylenediamine dihydrochloride, sodium
nitrite, N-monomethykL-arginine acetate salt (NMMA) and-@&,5-dimethyl-2-
thiazolyl)-2,5-diphenyl tetrazolium bromide (MTT) were purchased from Sigma
Aldrich, USA.

Plant material and extraction:The shade dried and powdered separate plant
parts (rhizome, leaf, stem and root) oA. calcaratawere extracted with
petroleum ether in hot and cold condibns to analyze the best way of
extraction depends on the activity of extract. Hot extraction was performed in
Soxhlet apparatus whereas the cold extraction was performed by maceration
under cold conditions. Extracts were further filtered and solvents were
evaporated in rotary vacuum evaporator under reduced pressure. Dried and
powdered rhizome and leaves (500 g) were hydro distilled in Clevenger
apparatus for 8 h to distill the essential oils.

MTT assay for cell viabilityMouse macrophage cell line RAW62.7 were
cultured in 96 well flat bottom plate at concentration of 1xf@ells/well at 37

°C and 5 % GOAfter 14 h of preconditioning, cells were treated with various
concentrations of extracts and oil (7-800 pg mL) and (0.150 pg mr)
respectivdy for 30 min. Thereafter, culture media was removed and MTT dye
(5 mg mL!) was added to the cultures and further incubated for 3.5 h at37.
The formazan crystals made due to dye reduction by viable cells were
dissolved in acidified isopropanol (1IN HClindex of cell viability was
calculated by measuring the optical density of colour produced by MTT dye
reduction at 570 nm (Scudieret al. 1988).

Nitric oxide inhibition assayThe RAW cells were cultured in RPMI 1640 at cell
concentration of 1x16 cells/well for 6 h in 96 well plates. Cells were then
treated with LPS (1 pg mi) with 7.8250 pg mit and 0.22.5 pug mr of
extracts and oil respectively for 30 min. Cells were washed with culture
medium, resuspended in LPS containing medium for 24 h at@and 5 % GO
The culture supernatants were collected and they were used to assess nitrite
concentration as a measure of NO production. Equal volume of Griess reagent
was mixed with the cell supernatant (100 uyL) and the absorbance was
measured at 540 nnfYadavet al. 2003). Cells were treated with 1 mM NMMA
as a positive control. The concentration of nitrite was calculated from
standard curve drawn with known concentration of sodium nitrite. The results
were expressed as mean + SEM.

Results and Discussi

Effect of extracts and oils on RAW 264.7 cell viabilTT is a pale yellow
substrate reduced by living cells to yield a dark blue formazan product. This
process requires active mitochondria to produce the product. MTT assay was
performed to find out the possible cytotoxicity ofA. calcarataextracts and
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oils, when treated for 30 min. Cells showed comparable viability, >80 % in
extracts treated with less than 500 pg rifland 5 pg mt for oil (Fig. 1a).
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Figure 1. (a) Viability of RAW 264.7 macroplkagn the presence of extracts at
500 and 250 pg nitand oils at 5 and 2.5 pg il (b) Percentage of NO
production by RAW 264.7 after treatment with extracts, oils and NMMA (+
control) with LPS stimulation. Data are expressed as mean + SEM of two
independent experiments performed in duplicates.

Hence the concentration of (250.8 pug mL) of extracts and (2.89.1 pg mr)

of oil were determined as non toxic and suitable for NO inhibition assay. In the
present study, hot and cold solvent extracts of rhizemand leaf and the oils
exhibited toxicity at higher concentrations where as stem and root had no
toxicity and they have increased the macrophage proliferation in some
concentrations.

Inhibition of LPS induced NO production by A. calcarata extracts argd oil
Murine macrophage RAW 264.7 cells were stimulated vitro with LPS to
produce NO and the effect ofA. calcarataextracts on NO inhibition was
assessed. AllA. calcarata extracts, inhibited NO production in a dose
dependent manner. The unstimulated cslisecreted NO at the basal level of
3.39 £ 0.01 pM, while the untreated LPsEimulated cells showed an increase
in NO production (67.20 = 3.31 pM). NMMA, a standard NOS inhibitor was
used as the positive control and it inhibited NO (12.91 + 0.01 pM; 88.1 %
inhibition) at 1ImM. Among theA. calcarataextracts tested, hot extracts and
oils of rhizome and leaf significantly inhibited NO production at all
concentrations tested and the kgfor petroleum ether extracts of rhizome and
leaf are 124.2 + 0.1, 156.1@&7 ug mL* (Fig. 1b). The stem and root extracts
also inhibited NO production at 250 pg Ml(35.0 + 1.5 and 51.8 # 3.5) which is
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comparatively less than rhizome and leaf (73.2 £ 2.2 and 67.0 = 3.5). Many
studies have demonstrated that the NO inhibitorgffect in RAW264.7 cells is
due to the down regulation of iINOS. Inducible nitric oxide synthase (iNOS) is a
soluble enzyme that catalyses the production of NO and the generation of high
concentrations of NO through the activation of iINOS by immune stimirigt
cytokines and the activation of inducible nuclear factors such asl8Fmay
predispose an individual to arthritic conditions. Thus, the inhibition of INOS
exerts a beneficial antinflammatory effect on inflammatory disorders. This
study demonstrated that the hot solvent extract and oils oA. calcarata
rhizome and leaf gnificantly inhibited NO production in LRS&imulated
murine macrophage cells and scavenged NO radicals effectively.

Conclusions and Recommendations

In conclusion, this study has shown promising NO inhibition Ay calcarata
with less or no cytotoxicity. Anong them hot solvents extracts and essential
oils of rhizome and leaf showed highest inhibition patterns than the other
plant parts. We can conclude that the active compounds in rhizome and leaf
are associated with this activity and further isolation anilentification of
compounds is necessary to validate the findings and the present study also
validate the traditional use ofA. calcaratafor the treatment of RA in Sri Lanka.
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2Department of Agibusiness Management,
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Introduction

The floriculture industry in Sri Lanka earns significant foreign exchange and
generates employment, thereby, empowering rural communigie Although
reliable statistics are rare on present status of the domestic market, a gradual
increase in the local use of cut flowers and foliage is partly reflected by the
recent expansion and distribution of retail flower shops in many urban and
suburban areas of the lIsland. Retail outlets scattered throughout the
production areas and in Western (WP), North Western (NWP) and Central (CP)
Provinces are the popular centres where the cut flowers are sold for local
consumption.

A range of tropical and temgrate cut flower and foliage species are supplied
to retail sites through various channels. The reliable supply of high quality cut
flowers is important in maintaining customer satisfactionlnsufficient quality
management or improper actions at differénstages of handling cause a
guality loss of products Postharvest quality and vase life of cut ornamentals
could be maintained throughout the distribution process by adopting correct
handling practices, including proper postharvest treatments. Posthatve
handlings chains have been well characterised and standard treatments have
been adopted elsewhere in the worldIn Sri Lanka, it is essential to conduct a
systematic study to clearly recognize the handling chains involved in cut
flower supply channeldor the domestic market. With a view to identify the
shortcomings throughout the cut flower distribution chains, we have
characterized the retail handling and major problems in retails sites revealed.
This study was, therefore, conducted to identify theigent handling practices

in growers' and intermediaries' sites located in the up country of Sri Lanka.
The outcome will help recognize the drawbacks in current handling systems.

Materials and Methods

Sampling and data collectionThe study was conductettom January to June
2014. A sample of 34 cut flower growers and intermediaries in Uva and Central
Provinces were selected for the survey. This sample also included the suppliers
to retail sellers in WP and NWP. Information was gathered using a structured,
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pre-tested questionnaire with facdo-face interviews. The information
collected included: main products, methods of cultivation, harvesting detalils,
quality of supplies, pretreatments given to harvested produce, packaging and
modes of transport, storag conditions, sanitation, postharvest problems, and
financial and marketing aspects.

Data analysis:Data were descriptively analyzed using STATA (Stata Crop,
United States) software package.

Results and Discussion

Species composition at production site®f the producers for the local market

in the up country region, 98 % engaged in cut flower production instead of cut
foliage. The species distribution among the respondents was: roses (77 %),
gerbera (53 %), chrysanthemum (27 %), alstroemeria (24 %), avtiitisy (21

%), anthurium (6 %), orchid (3 %), zinnia (3 %), and others (< 3 %). The majority
of growers (59 %) produced cut flowers and foliage in open field conditions
while 41 % used protected houses such as pignels and nethouses.

Harvesting and pstharvest handling at production and distribution sites:
Table 1 presents the handling operations at production sites along with
identified drawbacks. Lack of use of pteeatments after harvesting, such as
pulses with flower food and preservative compaogls, could have undesirable
consequences along the marketing channel.emperature is the single most
important factor in the keeping quality of stored floriculture products.
Respiration, sprouting, water loss, change of chemical composition and the
developpment of storage diseases are all influenced by temperature.
Maintenance of low temperatures during transportation is, therefore, crucial
to obtain maximum enduser life in cut ornamentals. Cut flowers and foliage
produced in up country were sent to rethdestinations mainly in Colombo (77

%) and Gampaha (74 %; WP), Kandy (74 %) and Nuwara Eliya (65 %; CP), and in
other districts (35 %). Although the effects are unseen at the producer level,
the implications given in Table 1 could decrease the potenpakt-harvest life

of cut flowers.

The standard corrugated fiberboard boxes (CFB) were used by a limited
proportion of respondents to pack relatively high valued species such as roses.
About 10¢ 25 flower stems were bundled together, covered with newspape

and arranged in the CFB by placing cypress leaves and newspapers in between.
Dry transport in traditional bamboo cages causes serious transport damages
to products arriving at the retail centres. Our previous research reported that

in retail sites,cut flowers and foliage supplies were occasionally (by 56 %) or
rarely (by 31 %) rejected mainly due to damages occurred during transport; 37
% for cut flowers and 40 % for cut foliage. Around 35 % of cut flower rejections
and 39 % of cut foliage rejectionsese caused by wilting.
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Table 1. The drawbacks in handling operations at production and distribution
sites of cut ornamentals in the up country region

Operation  Current practice Potential implications
Harvesting Harvest between 6.00 a.m- Flowers harvested closer tc
12.00 noon. noon have early
senescence.

Cutting tools not sterilized. A potential source of
bacteria for cut stems anc
handling solutions.

Pre- Harvested stems kept ir No pretreatments with

treatments buckets of water, at room carbohydrate sources, ami

temperature for 2- 3 h. bacterial and antiethylene
compounds.

No precooling is done to
remove field heat.
Sent to transport agents ir No cold chain.
non-refrigerated vehicles
Packaging 15 % respondents usel Bamboo cages caus
standard corrugated fibre compression damage to cu
board boxes. 62 % used sul flowers.
standard cardboard boxes. 2.
% used bamboo cages.
Modes of 59 % by train; 25 % No cooling system wher
transport refrigerated vehicles at 10¢ transported by train, bus or
to retail 20 °C for high valued specie other non-AC vehicles.
sites (e.g. Ross); 8 % by other
non-AC vehicles; 8 % by bus.
Treatments 82 % used dry transport (i.e Prolonged dry transport
during no continuous water supply causes water deficit stres:
transit for cut stems); 17 % used we in cut flowers and foliage
transport for seleted species leading to wilting.
(e.g. Alstroemeria, roses Transport buckets not
orchids). disinfected.
Duration in transit: 6- 12 h

There are essential prreatments that should be applied to cut flowers
before transport, such as anithylene treatments. However, no such
treatments have been applied prior to arrival at the retail sites. Moreover
both ethylene sensitive and insensitive species are packed together inarest
during transport. Major problems reported while on retail display period of 3
- 4 days include flower drop, petal discolouration, petal drop, petal wilting,
failure to open buds and bent neck in cut flowers; leaf wilting, yellowing and
leaf drop in cu foliage. Some of these problems observed during retail display
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could also be a result of poor ethylene management. Thus, the handling
practices adopted at production and distribution sites could have a direct
relationship with postharvest problems repaed in retail sites.

Conclusions and Recommendations

This field survey on qualitative aspects revealed that, least precautions have
been taken at production and distribution sites to preserve the quality of cut
flower products. The drawbacks include: laokf cold chain management
during storage and transport to slow down the inherent physiological
processes, norapplication of appropriate pretreatments such as pulsing with
food sources, preservatives and argihylene treatments (for ethylene
sensitive speies), and sukstandard packaging. These factors could
significantly contribute towards the decreased quality of products at retail and
consumer sites.
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Introduction

At present, there is a growing demarfdr Genetically Modified foods (GMF) as
well as a growing public concern for GMF due to health risks. GMF are
available in many countries. GMF are agricultural and livestock products
where genes are artificially manipulated to get favorable traits. Witising
living standards, public is much concerned about health, environmental and
ethical issues arising from the consumption of GMF. Though there are very few
studies to prove the negative effects of GMF, the skepticism within the
consumers is high. To laviate these studies on GMF preferences are needed.
Though, a study in 2012 has looked into the preference of GMF and GMF
labeling in Sri Lanka, it reveals that most of the consumers are in fact not
heard about GMF. This study attempts to assess the prefee for GM foods

by university students and what factors shape their decisions to purchase
GMF. This study differs from previous studies as this includes more variables
on environmental and health concerns, geographic location, income, and
awareness. Fuher, it is reasonable to get the respondents who have a fair
level of education, or who know about GM foods, to look in to other variables.

Materials and Methods

A sample of 120 university students was randomly interviewed during the
months of July and Agust, 2014 at the faculty of agricultural sciences of the
Sabaragamuwa University of Sri Lanka. University Students represent all the
differences in terms of location, and socieconomic differences from around
the country. GM foods are not popular in Stianka. Thus, going for a sample
which has some understanding about the topic than going for the general
public is justifiable. Pre tested questionnaire captured information related to
Sociceconomic details, Knowledge on GM foods, awareness and percegtion
on GM foods and their level of willingness to consume GM foods if available in
the market using likert scale.

Probit regression and simple descriptive statistics were used to analyze the
data. Probit regression is suitable as the dependent variable isréted binary
response variable. Many studies have used probit regression for numerous
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applications in the field of applied economics and more specifically on
hypothetical markets to estimate the market demand. Demand is a function
of price (P), productattributes (A) and income (I). This is extended with the
inclusion of psychological factors and perceptions of respondents (C). Socio
demographic factors and knowledge and awareness about the product are the
key things which make the consumer to make adi&on regarding a new
product. The general theoretical model becomey¥: =f (P, A, I, C).

Accordingly, decision to consume GM Foods is based on the attributes of the
Da F22R O6SY@ANRBYYSyillf> KSFfGK NRa
psychologicalcharacteristics like (perceptions, awareness, and knowledge)

about the use of GM foods, food security, as well as attitudes towards new

technologies and products and its price. The following empirical equation is
used in the probit regression (Table 1).

fﬂ_”‘ﬂ nL= ga nLx agx oL 5L o
o=

Results and Discussion

Out of the total 64.4 % of the respondents were female and rest were (35.6 %)
males. About52 % of them were final year students followed by 32.5 % of
third year students. Most of them come from Semi urban areas (56.8 %)
followed by 27 % of rural residents. Among them 43.2 % of their households
were earning a monthly income of between Rs. 250® Rs. 40,000. Around
21 % of them were getting a monthly house hold income above Rs. 40,000.
Respondents can get information on GM foods from multiple sources. Most of
the students have got to know about GM foods from the classes (59.5 %) and
from the Internet (56 %). About 46.7 % are familiar with plant derived GM
products and 38 % are familiar with plant and animal derived GM foods.

Nearly 56 % of respondents think that GM foods are beneficial. Majority of the
respondents are skeptic to buy nutritically enhanced GM foods. Finally, 30 %
say that they will buy GM foods if they are introduced in Sri Lanka, 56 % say
that they will not buy GM food and 22 % are not decided. Though 47 % of
respondent agree to GM crops are pest resistant, 51 % of the studefu not
even like to use GM foods in animal feed to improve meat quality. The main
reasons to reject GM foods are thinking they are unhealthy, artificial and are a
threat to the environment.

According to the probit model only gender, year of study, ind& for
environmental risk and health risk are significantly affecting the decision to
consume GM foods at the price similar to Non GM foods. The pseuflisR
around 47 %. Probability value for the whole model is below 0.05, the whole
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model is significant ad is a good fitted model. This type of regressions using
survey data yields usually lowR values. When the income increases
respondents are more likely to go for GM foods. Males are 57 % less likely to
consume GM foods, and First years are 48 % lessylitee consume GMF than
final years. Second and third years are indifferent with final years.

Table 1. Probit Regression results for factors affecting WTP

Var DV=WTP(1/0) Coefficient p-value Marginal effect
(%)
L Gender: Male, RefFemale -0.960**  0.035 0.5734
L Year of Study (Ref" Yea)
1 Year -1.3787* 0.059 0.4881
2" Year -0.0696 0.921  0.7372
3 Year -0.6041 0.161 0.6412
L  Residence (ReRura)
Urban 0.5836 0.341 0.7332
Semi Urban 0.4147 0.368 0.7027
L+ Income (Ref:More than Rs
60,000)
Lesghan Rs. 15,000 1.2686 0.150 0.6725

Between Rs. 15000 and 25,00 1.6729** 0.036 0.7477
Between Rs. 25,000 and 40,00 1.6813** 0.029 0.7491
Between Rs. 40,000 and 60,00 0.3729 0.670 0.4906

L+ GMO Familiarity (Ref: Never)
Frequently heard -7.4949  0.987 0.5163
Occasionally heard -6.7072  0.988 0.6778
L+ GMO Benefits (Ref:Not sure)
Yes -0.3245 0.592 0.7216
No -1.0256 0.120 0.57958
< Index for Environmental Risk - 0.031
0.8414**
L Index for health risk - 0.003
0.9250**
Constant 10.4078 0.982

b20SY t NPOAG°ONMBING & & xcZ3®000[sw + NRO B
Log likelihood =-37.94, Pseudo’R 0.47, N= 116

*xx ok x Significant at 1 %, 5 % and10 % significance level respectively.
For dummy variables the last level is chosen as teference level.

I GSNJ 385 AyO2YS K2daSK2t RQa addRSyda
foods if available at same price compared to the high income household
students. Respondents, who think that GM foods may affect the environment
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and health of consurars, are less likely to consume GM foods at the price
similar to non GM counterparts.

Conclusions and Recommendations

¢CKA& LI LISN aiddzRASR GKS dzyA@SNRERAGE addzR
GMF and factors affecting their preference for GMF. Still thengde showed
awareness regarding GM foods is quite low. Especially due to the nature of the
subject many respondents were skeptical about the GM foods. More than half
of the respondents know about the benefits of the GM products, Still 56 % of
the respondernts are not willing to buy GM foods if they are introduced in to
Sri Lankan market. Mostly the perceptions regarding GM foods are through
internet and classes, yet with the absence of scientific proof for those
perceptions, a considerable amount of responais are neutral on the given
statements and undecided on purchasing GM foods. Our findings are in line
with the general acceptance of GM foods in Europe and Some East Asian
countries. Female students and final year students are more likely to consume
GMF.Average income household student are more likely to consume GMF at
the same price of their conventional counterparts. Negative believes on
environment and health, negatively affects the consumption of GMF. Since the
GM products are not available in the lat market and consumers are not
aware of it, it is hard to measure the consumer awareness and willingness to
consume GMF. It is expected that in future people might adapt to GM foods
and GM products with more market penetrations and marketing. A
comprehensve study on actual consumers is important to make policy
decisions and for industries.
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SERUM INSULIN LEVELSIT A GOOD INDICATOR IN CHRONIZTYPE
DIABETES MELLITUS SUBJECTS?

Y.S.M. Dissanayakand L.V. Athiththa"
'Department of Biochemistry, University of Sri Jayewardenepura, Sri Lanka

Introduction

Type 2 diabetes (T2D) is characterized by hyperglycaemia due to defects in
secretion of insulin and its action. Insulin resistance (IR) and
hyperinsulinaemia are cosidered as key features of T2D. Worldwide
prevalence of T2D has been increasing significantly. About 347 million people
worldwide have diabetes and 90 % of them have T2D. South East Asian region
accounts for the 2 highest number of T2D cases and in Bainka prevalence

of diabetes was 10.3 % in 2008helR is a condition where insulin levels are
higher than expected and also relatively higher to the level of glucose in the
blood. Therefore hyperinsulinaemiais often caused by IR wheeneficand
envionmSy Gl FFEOG2NAR Ay TtdzsSyOS KeLISN aSONE
cells which ultimately leads to hyperinsulinemiR is the major underlying
causative factor of metabolic syndrome (MS) and is one of the risk factors for
several norcommunicable diseases NCD) such as type 2 diabetes,
dyslipidaemia and cardiovascular diseases (CVD).

Several studies have introduced IR as a powerful predictor of T2D.
Fastingserum insulin (FSI) level of normal healthy subjects in Sri Lanka was,
93.42 + 54.17 (21.5376.42)pmol L, while FSlamong Sri Lankan diabetics was
150.71 + 87.37 (41.6390.31) pmol ! (Senevirathne et al. 2009). IR in urban
and rural adult population in Sri Lanka was 22.3 #2D is linked with basal
hyperinsulinaemia, reduced sensitivity to insulinnd disturbances in insulin
release. Even thoughFSl is currently being measured in diabetes subjects some
studies state that chronic T2D subjects with FPG exceeding 7.8 miiiol L
secretes insulin levels at a low level which is similar to healthy rdiabetic
individual or even lower. Therefore in chronic diabetics, basal insulin secretion
and FSI can be within the normal range or even lower. Even thoatiidies
have indicated serum insulin level as a marker of IR. Eventualgegtide has
gained attention asan alternative marker for IR, which is a protein that is-co
secreted with insulin on an equimolar basis from pancreatic beta cells. Unlike
AyadzZ Ays Al R2SayQié dzyRSNH2 KSLI GAO FAN
and has been recognized as a ma@tble and accurate marker of endogenous
insulin secretion and the pancreatic health.

" lohinia@gmail.com
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Hence this study was carried out to identify insulin resistance,
hyperinsulinaemia and its association with FPG in a selected Sri Lankan T2D
population and also to asss the clinical relevance of FSI in chronic diabetes
subjects.

Materials and Methods

Diabetic subjects (121) aged B0 years whowere already diagnosed as
having diabetes mellitusby a registered medical practitioner or government
hospitals and attend the clinic at Family Practice Centre, Faculty of Medical
Sciences, University of Sri Jayewardenepura were enrollaflier obtaining
ethical approval from the Ethics Review Committee of USJP. Informed written
consent was obtained prior to the studyAn interviewer administered
guestionnaire was used to collect information about socidemographic
factors, family history of diabetes, lifestyle patterns and physical activity.

About 3 mL of 8- 10 hours overnight fasting venous blood samples were
obtained from ead subject to analyze FPG and FSI. Glucose oxidase method
was used to measure plasma glucose level and solid pheseymelinked
Immunosorbent AssayELISA) method was used for serum insulin assay. IR
was estimated by the HOMAR, using the equation HOMMR= [FSI (uU mt) x
FPG (mmol 1)]/22.5 (Schianca et al. 2003). FPG level was classified based on
World Health Organization criteria [WHO, 200Blyperinsulinaemia was
measured when FSI isx75" percentile of its distribution (Freiberg et al.
2004)As a measure of IR, subjects having HONRk 2.6 was taken as insulin
resistant@Schianca et al. 2003 Results were analyzed using SPSS version 16
and Microsoft Excel 2010. Correlations and sfigant differences were
determined andp<0.05 was considered as significant.

Results and Discussion

Among the 121 study subjects, 64.5 %< 78) were females. Mean age of the
study population was 59 + 11 yearddost of the subjects were residing in
Colombo (66.9 %) and majority had a monthly income <Rs. 20000 (72.7 %).
Majority of the study population (6282 0 KI R RAFo6SGSa x p
study population, 58.7 % had a family history of diabetes.Those who had FPG
T Y Y'ri=59), 66.1 % had a known family history for diabetes. These
findings were supported by several prospective studies where fidggree
family history had a strong correlation with twofold increased risk of future
T2D. This denotes that genetic predisposition is a risk factor in development of
T2D and those with family history should have proper screening time to time
and ones who arealready diagnosed should have a proper follow up and
monitoring.
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Study subjects had an average FPG value of 8.0+3.45 mthadhich indicates

a poor glycaemic control among the subjects.Large numludr the study

population (82.7 %) had FPG value aboe hormal range n .6 mmol [

suggestive of poor glycaemic control among the subjects.In this study
population, good percentage (56.2 %) of subjects monitors FPG levels monthly.

Blood glucose monitoring at least once in every 3 months would enablede

GKS STFSOG 2F GNBFGYSYyd FyR AR& Ay | &
recommended that subjects with high risk and those who have complications

should monitor their FPG levels at least every 3 months.

Geometric mean of FSI among the subjeutas 34.67 + 2.3 pmoliwhich was

below the given normal FSI value for normoglycaemic subje&srievirathne

et al. 2009. Among the hyperinsulinaemicsubjects geometric mean of FSI was

89.12 + 2.3 pmol L Though mean FSI of these subjects were withire th

normal range (18172 pmol [}) (Sultan et al. 2010) mean FSI of
hyperinsulinaemic subjects was lesser than the given mean FSI for diabetics.
{dzo62S0ia 6K2a$sS -thada nsehrdseromminsiini@él of B9.8 +

1.8 pmol [* which indicates that FSis normal in these T2D subjects.
Concerning the duration of having diabetes among the T2D subjects even with

high FPG, both groups with the duration less than and greater than 5 years

had (less) geometric mean of insulin levels but similar in both grefPG 8.3

and 7.8 mmol L and insulin 33.1 and 36.3). This may be due to deterioration

of beta cells and are unable to maintain insulin secretion hence FSI decline
precipitously. Yet 38 % of the study subjects were insulin resistant according

to HOMAIR valuesand their mean FPG and FSI levels were 9.7 + 4.3 mmol L

and 69.18 + 1.58 pmol> NB A LIS OGA PGSt ed hdzi 2F G(KS a
mmol L' 542 % hadHOMA w xH ®dc odzi 2yfeé& Hndo 322
hyperinsulinaemia. Further FPG and FSI had a signifigarsitive correlation

with IR (p=0.000).Significantly higher mean FPG levpt0(05) were observed

with insulin resistant subjects (HOMAwW XH ®c 0 | YR f SaaSNJ
AONBSYyAy3 o6f Y2yGKfeo F2N) CtDd 5SalLAGS
frequencyof screening was observed in these study subjects and also they had
FSI&HOMA w xH ®c GKAOK g p<0BSLIYAFAOLIYGE & KA

These findings were supported by American Diabetes Association (2010),
indicating that T2D is strongly linked with insulin ressance but diabetics are

not necessarily to become hyperinsulinaemic. Thus chronic T2D subjects can
present with normal FSI hence low FSI in chronic diabetics is not an indicator
of good control. Yet, hyperinsulinaemia can be a strong predictor of
development of T2D and metabolic syndrome.
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Conclusions and Recommendations

Though it is assumed that poorly controlled chronic diabetic subjects have high
FSI, this study demonstrates that, FSI is not a good indicator to assess
glycaemic control in chronic T2Dukjects. FPG and FSI have a significant
correlation with IR. Furthermore, frequency of screening of FPG levels and first
degree family history plays a major role in the FPG levels in T2D subjects.
Therefore it is recommended to increase the FPG screenieguency at least
once in 3 months in subjects with a known family history and not to assess the
FSI values in chronic T2D.
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ISOLATION, CHARACTERIZATION AND IDENTIFICATION OF LACTIC ACID
BACERIA FROM FERMENTED INDIGENOUS RICE FLOUR

D.M.W.D. Divisekera, W.A.A.l. WarunasingHeand I.G.N. Hewajulige
'Food Technology Section, Industrial Technology Institute, Colombo 7
*Faculty of Agricultural Sciences, Sabaragamuwa University of Sri Lanka

Introduction

Rice Qryza satival) is the largest cereal prominently cultivated in Sri Lanka.
Sri Lanka has indigenous rice varieties with high nutritional value. The
research evidences regarding Lactic Acid Bacterial fermentation of indigenous
rice in SriLanka is very rare. Lactic acid bacteria (LAB) from food sources are
being extensively studied due to its diversified role in human health. Their
function extends from normalization of intestinal microbiota composition in
the gut and immunomodulation to mtabolic effects such as reduce serum
cholesterol effects, reduce toxic effects and lactose hydrolysis. Mdgestible
foods provide nutritional substrate for the growth of lactic acid bacteria. Lactic
acid bacteria (LAB) in traditional fermented foodsebeneficial for flavoring
foods and inhibiting pathogenic as well as spoilage bacteria in the products.
According to the previous research evidences, rice can be used to develop
functional foods with enhancing gastrointestinal health. The objective ofghi
study is to isolate, characterize and identify the Lactic Acid Bacteria associated
with fermented indigenous rice flour.

Materials and Methods

Four indigenous rice varieties namekKaluheenati, Kuruluthuda, Suwadhahd
Madathawalu were purchased fromknown farmer fields, milled to passed
through a 0.5 mm sieve, mixed with sterilized distilled water (1:2 ratio, w/v)
and allowed to ferment at 30 °C for 24 h. Serial dilutions were prepared up to
10° with sterilized saline from fermented sample, 0.1 mldm each dilution
were spread on sterile MRS agar plates {fieédia, India) and incubated at 37

°C for 24 h (Suthan et al. 2010). Each colony forming unit isolated was streaked
on fresh MRS plates to examine the purity, followed by gram staining. All
purified isolates were inoculated in MRS broth and incubated (37 °C, 24h).
Biochemical tests,indole, methyl red, vogugprosker, citrate utilization,
gelatin liquefaction, HS production, starch hydrolysis, urease and catalase
were performed. DNA of the isolatesvas extracted using an House
optimized SDS proteinaseK DNA extraction method. For the PCR, primers
1492R (5TACGGYTACCTTGTTACGACTT 3) and 27F 5'
AGAGTTTGATCMTGGGBG3') were selected and for the sequencing, primers
518F (5CCAGCAGCCGCGGTAATACE® 800R (STACCAGGGTATCTAATCC

mb.wasu@gmail.com
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3") were selected. The 16S rDNA sequencing was carried out at Macrogen
South Korea and sequence alignment was carried out by Basic Local Alignment
Search Tool.

Results and Discussion

Seven organisms were isolated frofermented rice flour. Gram staining and
colony characterization of the isolates from fermented rice flour is
represented in Table 1, and Table 2 represents the biochemical and molecular
level identification of the isolates.

Table 1. Gram staining and calg morphology of the isolates from fermented
indigenous rice flour

>
- c
o 3 . <
g @ 4 g p= c
s =t E " g g 5 5 5
ks cE & N 5 S S @ 3
14 w e O n n [ o w =
!(aluheenat 1 p05|t.|ve Punctiform  Glistening Mucoid Crgamy Raised Entire
i CocCCi white
_Kaluheenat 2 pOS't!Ve Punctiform  Glistening Mucoid Cre_:amy Flat Entire
i cocci white
Kaluheenat 3 posn.lve Punctiform  Glistening Mucoid Crgamy Raised Entire
i CocCCi white
Suwandel 4 Egs::tilve Medium Glistening Mucoid White Raised Entire
Suwandel 5 p05|t_|ve Medium Glistening Mucoid White Pulvinat Entire
CocCCi e
Madatha- 6 p05|t_|ve Medium Glistening Mucoid White Pulvinat Entire
walu COcCCi e
Kurulie 7 p05|t_|ve Punctiform  Glistening Mucoid White Raised Entire
thuda COCCi

Among the seven isolates, three organisms wewble to isolate from
fermented flour of Kaluheenati. Two organismswere able to isolate from
fermented flour of Suwade] where as one organism wasble to isolate from
fermented flour of Madathawalu and Kuruluthuda.All the seven isolates were
observed to be Granpositive, morphologically observed to be cocci.
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Table 2. Biochemical and molecular level identification of the isolates from
fermented indigenous rice flour
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1. R ] ] N o i i Enterococcus
duran€98D
Enterococcus
2 - + - - - - - - - faeciumAus
0004
Enterococcus
3 -+ - - - - - - - faecium  strain
LMG 11423
Saphylococcus
- + - - + - - - - .
4 warneri SG1
Staphylococcus
5 - + - - - - - - - pasteuri strain
ATCC51129
Staphylococcus
6 - + - - + + - - - epidermidis
RP62A
Enterococcus
7 - + - - + - - + -

Spp

All seven isolates were negative for citrate utilization test, indole testarch
hydrolysis test, HS production test and vogesproskeur test. However, all the
isolates were positive for methyl red test. Isolates namely no.1, 4, 6, and 7
were observed to be positive for gelatin liquefaction. Whereas only isolate no.
6 was podive for urease test. Except isolate no.7, all the other isolates were
observed to be catalase negative. By molecular level identification, the
isolates were identified asEnterococcus dura®8D (Isolate 1) Enterococcus
faecium Aus0004 (isolate 2)Entencoccusfaeciumstrain LMG 11423 (isolate
3), Staphylococcuswarne8G1 (isolate 4),Staphylococcus pasteurstrain
ATCC51129 (isolate 5)staphylococcus epidermid®62A (isolate 6) and
Enterococcus spgisolate 7). This is the first time reporting ofEnterococcus
spp. andStaphylococcus spgrom fermented indigenous rice in Sri Lanka.

Staphylococcus spwvas reported to be isolated from fermented shrimp in
Malaysia; there has been very little report on this genus in fermented food for
the past decade (Prost et al. 1998)Enterococcusspjs the most controversial
group of lactic acid bacteria. Studies on the microbiota of many traditional
cheeses in the mediterranean countries have indicated thatterococcus spp
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play an important role in the ripening of tese cheeses, probably through
proteolysis, lipolysis, and citrate breakdown, hence contributing to their
typical taste and flavor Enterococcus sppre also present in other fermented
foods, such as sausages and olives. However, their role in these ptechas
not been fully elucidated. Production of bacteriocins lynterococcsspfs also
well documented. Enterococcus s@pe nowadays used as probiotics even
though these have been associated with a number of human infectioBs.
faecium have been appliedri human as probiotic supplements. Since 2004,
ten preparations (9 different strains oE. faeciunm are authorized as additives
in food in the European Union that are proposed to be clinically effective in
the prevention and treatment of antibiotic associatl diarrhea in children.
Enterococcus hiraéStreptococcus faeca)sATCC 9790 is a Gram positive lactic
acid bacterium and reported to be isolated from fermented fisB. duranause

as cocultures in the production of Feta cheese and a whiteined cheese
Among the seven isolates in this studynterococcus faeciurs the most
frequently reported species among thdenterococcus sppthat literature
reveals as a starter culture for fermentation (Moreno et al. 2006). There is no
data available in the literatire on isolation of Enterococcus sppfrom
fermented indigenous rice flour. Therefore, this is the first time reporting of
Enterococcuspp. from fermented indigenous rice in Sri Lanka.

Conclusions and Recommendations

Seven potential probiotic isolates naely; Enterococcus dura®8D
Enterococcusfaecium Aus0004, Enterococcusfaecium strain LMG 11423,
Staphylococcus warneriSG1, Staphylococcus pasteurstrain ATCC51129,
Staphylococcus epidermidiRP62 andEnterococcus sppvere isolated from
fermented indigeous rice flour.The contribution of potential probiotis to
the organoleptic and functional properties of fermented food products are
important characteristics for their application in food technology. Therefore, a
proper toxicological study should be coluicted to assess the safety of the
isolates for use as a starter; also functional properties of the isolates should be
investigated.
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Introduction

Endophytic fungi which reside symbiotically inside plants are considered to be
an outstanding source of novel bioactive semtary metabolites. However,
only a few studies have been carried out so far to evaluate the potential of
endophytic fungi inhabiting Sri Lankan biota (Ratnaweestal. 2014). The rich
biodiversity and the high degree of endemism among Sri Lankan plants
suggest the possibility that the endophytes contained in them may have
unique biosynthetic capabilities leading to the production of unique
metabolites with varied biological activities. Therefore, the investigation of
the endophytic fungi of Sri Lankan endec plants for the presence of
antimicrobial substances becomes especially attractive. The present study was
carried out to isolate and characterize the antimicrobial substances produced
by laboratory cultures of endophytic fungi isolated from the aquatndemic
plant Nymphaea nouchal{Nil Manel in Sinhalesge

Materials and Methods

Specimens oN. nouchaliwere collected from Udugampola, Gampaha District,
Sri Lanka. Healthy leaves, stems, sepals and petals of the plant were surface
sterilized, within five hours of collection, by sequentially washing with sterile
distilled water (2 min), 70 % Ethanol (30 sec) and 5 % NaOCI solution (1.5 min).
Next sterilized plant parts were dried, cut into 0.5 éreegments and placed on
dilute Malt Yeast Agar (dAMYA) plategnder aseptic conditions and left at
room temperature up to seven daysuntil endophytic fungi emerged. The
emergent fungi were sukzultured on Potato Dextrose Agar (PDA) to obtain 24
pure cultures (10 from leaves, 05 from stem, 05 from sepals and @nf
petals) of morphologically distinct endophytic fungi. Next each distinct fungal
species was cultured on 06 PDA plates (120 mm x 20 mm) for @3 weeks

and the culture media together with the fugal mycelia were extracted in to
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ethyl acetate and concetnated under reduced pressure to obtain 24 crude
organic extracts.

Antibacterial activity of the resulting 24 organic extracts were evaluated using
disc diffusion method against Staphylococcus aureus(ATCC 25923)
Pseudomonas aeruginosgATCC 9027)Eschechia coli (ATCC 35218), and
Bacillus cereu$ATCC 11778) at 300 and 50 pg digdational Committee for
Clinical Laboratory Standards 2003). The obtained results were statistically
analyzed by one way ANOVA using Minitab.

The fungus RDNM4, which was akive at 50 pg dist againstS. aureusand B.
cereus was selected for compound isolation and molecularly identified by
analysis of the nucleotide sequence of the ITS region using BLAST analysis. In
order to isolate active metabolite(s) the fungus was grawarge scale on PDA
(250 Petri dishes, 120 mm x 20 mm) for 18 days until sporulation. The culture
medium together with the fungal mycelium was next extracted with EtOAc (3

3 1.5 L) and the extract was filtered and concentrated at reduced pressure to
obtain the crude organic extract.

The organic extract (2.2 g) was subjected to bioassay guided fractionation, first
by normal phase silica gel column chromatography (2 cm x 25 cm column;
gradient elution starting with hexane, then mixtures of hexane/EtOAc to
EtOAc) to give 58 mg of active material which was further purified by re
chromatographing on silica gel (1.5 cm x 35 cm column; gradient elution from
hexane/EtOAc, 30:70 to EtOAc/MeOH, 30:70) to give 20 mg of the active
fraction. The final purification waschieved by size&xclusion chromatography

on Sephadex LH 20 (1.5 cm x 60 cm column with MeOH{CHQ) to obtain

7.5 mg of a white amorphous solid which gave a single spot on thin layer
chromatography. ThéH, **C and 2D NMR (COSY, HSQC, HMBC) spdateal

of the pure active compound were obtained using a Bruker ADVANCEMGE2
spectrophotometer (DMS@i6 used as a solvent) while mass spectroscopic
(MS) data were obtained using a Bruker Esquir€ electrospray
spectrophotometer.

Results and Discussion

The results of antibacterial bioassays showed that of the 24 fungal extracts, 15
were inactive against all 04 bacterial species tested. Of the 09 active extracts,
all inhibited the growth of S. aureusand B. cereusat 300 pg dis¢ while only

02 extracts (RDM-01 and RDNML8) were active againg®. aeruginosaand E.

coli at this concentration. At 508g dis¢' RDNM01, RDNM04, RDNMO6,
RDNM18 and RDNM22 were active againsg. aureusand B. cereusvhile only
RDNM1 and RDNML8 were active againsP. aeruginosaand E. coli(Table 1).

A GenBank search for similar sequences showed that the 18S rRNA gene
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sequence of RDNM4 contain 99 % sequence identity to that &haetomium
sp.

Table 1. Antibacterial activity of the organic extracts of endophytic fungi
isolated fromNymphaea nouchal{Mean+SE)

Antibacterial activity (ug dist)

Identificat (Inhibition zone diametermm)
Iorlltlj\lncgi()f Origin S. aueus B. cereus P. aeruginosa E. coli
300 50 300 50 300 50 300 50

RDNM-

o1 Sepals 17+0.2 12+1.2 22+0.3 12+0.8 8+0.5 7+0.3 15x14 8+0.9
RDO'\AM Leaves 16+1.3 13+0.5 19+0.6 10+0.2
RO Leaves 14:01 10:09 16105 1416
RDll\éM Stem 11+0.3 - 11+0.8
RDNM

18 Leaves 25+0.2 15+1.4 27+1.6 17+1.1 8+0.6 8+0.1 20+2.3 10+0.3
RDZI\(IJM Leaves 10+0.4 - 12+0.1
ROV stem o802 - 09:0.5
RO Sepals 12104 07606 14509  08£10
RPN Leaves 09:02 - 08:0.7

21+1.

23+1.0 21409 21+0.8 22+2.6 20+2 22+¢1.5 22+1.9

Large scale culturing of the fyus RDNIMD4 yielded 2.2 g of crude extract and
bioassay guided fractions yielded 7.5 mg of a white pure active compound.
High resolution mass spectral data (M528.6429 g mal) indicated a
molecular formula of GHsN,Os. Interpretation of 'H, *C and N NMR
together with 2D (COSY, HSQC, HMBC, HSQC) NMR data identified the
structure of active compound as the known cytochalasa@haetoglobosin C
(Fig. 1). A comparison dfC NMR values obtained in the present study for
chaetoglobosin C with the reportedata (Sekitaet al. 1976) is given in Table 2.

Figure 1. Chemical Structure of the ChaetoglobosinGbaetoglobosin C, a
member of the cytochalasan family of compounds, was first isolated from the
fungus Chaetomium globosumfrom Japan in 1976 together wlt the
Chaetoglobosin A, D, E and F.
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Table 2. Comparison dfC NMR data of chaetoglobosin C from the present
study with published data in DMS@6
°C (ppm)

C# Present study Published data C# Presentstudy Published dataC# Present study Publisheda

1 173.96 173.79 13 127.08 127.04 22 37.17 37.04
3 52.38 5225 14 133.14 133.11 23 196.28 196.04
4 48.50 4835 15 39.15 39.47 HQ 121.03 120.86
5 36.19 36.10 16 32.63 32.50 oQ 108.07 108.02
6 56.75 5687 McQ  19.43 19.28 ol 0 127.80 127.63
7 60.31 6028 47 155.92 155.56 no 118.42 118.25
8 48.19 4824 18 131.05 130.95 b0 125.58 125.02
9 62.40 6225 myQ  10.08 9.93 ca 118.78 118.25
10 31.73 3188 19 208.29 208.00 T o 111.35 111.22
11 12.42 1230 20 205.48 205.15 Ml Q 135.88 135.81
12 19.13 1899 21 31.98 31.88

Conclusions and Recommendations

N. nouchaliharbors many endophytic fungi which are capable of produgin

antibacterial substances. Although the antibacterial compound isolated from
the fungal extract RDNM! proved to be known, the possibility of isolating

new biologically active compounds from the remaining active extracts still
remains. Thus it can be catuded that the endophytic fungi of Sri Lankan

endemic flora are a valuable potential source for the isolation of bioactive
metabolites and more investigations should be performed to realize its true
potential.
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Introductionl I

Even though pharmacological industries have produced a number of new
antibiotics in the last three decades, the development and the rapid spread of
strains resistant to the synthetic antibiotics by microrganisms have become

a global problensin generd, bacteria have the genetic ability to transmit and
acquire resistance to drugs which are utilized as therapeutic agents. Some
WK2 3L dzZE NEBRQ AyFSOGA2ya YlIé& 0SS NBaradld
efficacious antibiotics and become less effective evienthe high dosage of
antibioticsdTherefore, measures such as controlling the use of antibiotics or
search for new drugs or natural products have to be carried out to overcome
this problem.

The antibacterial effect of many herbs and other materials ofpt origin are
widely knowndStudies have been conducted on the possibility of using plant
extracts in treating diseases caused by microbial strains resistant to
antibioticsdThese investigations also include td€amellia sinensjsextracts.

{ 2YS AlyadBya® @end ibiSbitive properties of black, green and pu
erh teas in relation to Staphylococcus aureysand Staphylococcus
epidermidis and of black and green teas in relation t¥ibrio cholerae, Vibrio
mimicus, Plesiomonas shigelloides

Sri Laka is thel KANR f FNBS&Ad GSI LINPRdzOSINJ | yR
I £ (0 K »ulya féw researches h@ Seen carried out onli KISy 2 6 OG SNA | f
properties of teas produceds A U KAy KRS NBHANTOa S 27F
LINBASY G atdRe 61 DGHBENI Y PENRIISND Slay 26FF R A
(S YIFydzZFFOGdNBR AY {NA [Fy]ltsmpgaAy3 Y7
sensitive, rapid, robust andl reliableY' S G 2 R

Materials and Methods

Methicillin-resistant Staphylococcus aureug§MRSA) and Mycobacterium
smegmatis@ {06 SNBE dzaSR F2002 AzNIS 8y I @2 Af | 6f S
AFYLE S& 6SNB 2001 AySR 6 M XA ¢ GHS il BN SND K

’ pushpa@bot.ruh.ac.lk
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GSI &l YL S& ¢ S NS8foreGrer Teas &Rt) LIdN2Rliyagoda, Sri
Lanka ¢ I oM. S

Eachii Sdample (2 g) wa® NB owiHR100 ml of boiled water in a covered

container for 6 minuteg m ml of filtrate was G N> YAaFSNBR Ay (2
centrifugeﬁdz@b@ﬁé RNE YIgSN O2yaSyid 2F GSI 68
YS K@ @map °Ci SYLJSNanmszLyamabm\aLJt Adewd Sa 2 °F

$SNB LINBLI NBR FNRY SIFOK G4S8SF albvyYLtsS FryRrR
dzaA A y Tbre@ i KK @S yAiyS NBLX AOF (iSa

Determination of Minimum Inhibitory Concentration (MIC¢ K S AY A Ydzy
AYKAOAUGZ2NE @R @SS yAIKNdréa3y a IV?SGSNJ{AYAV dza ’
LINS@A2dzaté RSAONAROSR ONROK Y)\ONQ“)\tdzez
Y2RAUG®I2YYE Y2RAUOFa2y 6Fa GKS FRRAY3 NB

AyOdzol a2y 2 TINGBKS 2 dzii || S K2 R |-ﬁe|§é|§ GdKS
Ay Odzalds 2 v

¢tKS YAONRoaGNB LI IFGSa AyOfdRAYBDSSEARBRGI NP
GSNBE LINBLI NBR FT2N (KSd I 32 dmviiSyt 21237 LI DI
brewda 6SNB LIALISISR Ay(2 ool @eHsh RIRENDSS 34 v G K
pulofdli SNAE AT SR wBhadded. Sefdk dilwidniveaNderformed

FNRY UNRBG G2 f I & gNBy descgndiglcahéentr@tdds 2 dzY y
using aY A OpiaBtte (i 2 Y AuSofthe (G SHrew inS I OK . ¢okSX tSEOSa &
@2t dzyS Ay G(KBAOMMBRSRRS 61 & R

Using aY' A (igétte n jul of HP x strength[ .broth was added to each well to

ensure that theUnal O2 Yy OSY (NI a2 2y 2 Was sindgé Briergf.id o6 NP
Finally, 10pl of bacterialsuspension (5x10CFU mt) was added to each well

to achievea concentration of 5x10CFU mEtA y i K Smoxildhipe Iy LY
andRAaaff SR ﬂl GSN) 6SNB dzaSR | a LI2airasagdsS
S OK ®LA | hSa ISNAREfAGE O2yGNRBE 2yS &SI+ &l
{SFf SR LX I GSa2 MKeBIzNE Y O dzd |yURS/RIZKFRYRY 3

YL NBAIT dz2NAyYy a2fdzm2y +a | oFOGSNREFE 3NJ
YA ONR LX ikS aFfrfGaSa ¢ SNB & W dzaiisSdtor T dzNIi K &
change waghen assessed visually. Any color changes frporple to pink or

colorless were recorded as positid®@ he lowest concentration at which color

change occurred was taken as the MIC valéiek A WK the MIC for the test

material and bacterial strain. All analyses wer® 2 y' R dadyi 5 yR flicateds

and the results were expressed as mean &andard deviation (SD). The

differences between means were first analyzed by ANOVA test and then

5dzy OF y Q& Y dzf o(fhdind pusihgyhe SASISINFikRsHftwared
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4 A 7

5NE YIgSNF O@§Na Syl a2 6 A G KAY ( Ko® ridekoR S NJ Yy
d0 @i 2825 YIYL' 6. ht € 0KSNEF2NBESR 61 GSNI SEGN
O2YLlR2dzyRa 2F (GSI | NB KA®Kf& RSLISYyRa 2y
¢ I ondMinimum Inhibitory Concentrationca LUof brewafrom { NA [ Fy 1+ Y
of  O1 | y R agdinsBv§opbadieBumsmegmatis@a {0and Methicillin-
resistantStaphylococcus aurey8/RSA)
¢ é t Sample 5 Nuzight 1 MICOr 3YL70
ueéL of brewdy Iy L0 MS a WBA
BOP 6.84 1.43 + 0.40" 0.38 + 0.09
BOPF 0 8.25 2.78 + 0892 0.94 + 0.33
BOPRDU 5.77 1.95+0.32°° 172 +0.49
BOPR() 7.15 1.92 £+0.68°" 056+ 0.18"
BOPIG 0 6.15 2.05+0.72%%°  103+0.36
5 BOPI®U 5.58 2.48 + 0.58" 0.85 + 0.29°%
< Dust()do 5.58 1.24 + 0.64 0.70+ 0.28°%
&  Dust (I)@0 6.2 1.64+0.85%  0.86+0.24°%
© pustdo 6.35 1.68+0.48°  063+0.18
Dust@®0 6.06 2.65+0.75° 1.15 +0.39
OPId 0 5.38 2.24+063"  (0.82+0.28%%
OPI®0 5.64 2.04£0.76™* 078 +0.36%
Pekoed 0 5.34 1.93£0.66°"  0.96 + 0.33~
Pekoed®l 6.24 1.73+0.86""  0.65+0.18
Chunmeedb 6.19 1.20 +0.38 0.28+0.1G "%
Chunmeed_uL 7.59 2.00 £ 0.70” 0.63 + 0.2
Fanning's 7.15 0.55 + 0.19" 0.79 + 0.19”
©  Gun Powder 7.15 0.70 + 0.22" 0.40 + 0.09'%
T Hyson 6.36 0.66 + 0.19" 0.42 +0.18'
S  OPA 7.14 069+043"  037+0.11"
O sp. Hyson 6.62 1.20 + 0.47 0.32 +0.2¢' 4 %
Ceylon Sen.OPA 6.58 0.55 + 0.19" 0.59 + 0.2d
CeylonTencha 7.72 0.38 +0.12" 0.25 + 0.09
[ dzii GoAal 7.14 0.35+0.11" 0.52+0.28 W
Note: Values are mean (m® *+ standard deviation (SD). Values with the same
superscript letter within each column anq within each black and green teavcategoArie,s o
are not significantt RATFSNBY U o6LIKndanpvd . 2fR f SUUSNEA

lowest MIC values in each of black and green tea for each bacterium. Black and green
tea samples were analized seperatly.

In our study,a w { !
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0S40 Fyoeol OGSNANGINY IO RO BN AK/ ( BBt dzS &
F2N) af I)/Ifi awP!. h NBALBIOs dBEVEI S KIFIR (GKS
Fyaol OGSN&AIT2MOaATNBY ﬁK@@Wﬁléélot o} |
Bl QST KRB K YI gSNI. @240 S i KIMAK Swlie O2y aAai
fSaa lyYz2dzyid 2F 0000 AVANSRKRIEFUHENS2 T
Fyaol OGSNRIFT doOb&PA0S. het Fwathdt CAiKS &l YLX S

GKS t26Said Fyosol OGSNALI b iyOVLDALIR B2 NIzH w{
The properties of tea whiclinhibit bacterial growth are mainly related to their
polyphenolic componentsL Wivo and in vitro investigations have obswed

the beneficial effect of green tea catechins in the treatment of periodontal

disease which is caused by I A yPdrghyromonasgingivalisandTannerella

forsythial y Actinobacillus actinomycetemcomitars

¢CKS 0Sad lFyosaolOQUSNALIT / EOs@ANBSY slidE a KRy
¢SYOKI INBStyp yilsdpyr svitikL / @t dzSa F2N a{ |
NEAYBOe gt e INBSy Sk Al YLX Sa
F2N) 620K ol OGSNMEKAUGN2 aAFaI u;Kj/ff()M
9 YSIF&ddzZNBR o6& GKS alL/ F2NJ INBSy i
S |/ Kddzﬂmsswmmrsaﬂ oF YRy y BWNB S @y LY

'ONB & LIS®DA @St &
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Conclusion&nd Recommendatiord

20K {NRA [Fylly HMBSKI §FRIBZROL yaslhOdS!
F3rAyad a{ yR aw{?2g ShSdbiedIbiblogigal JardA S a
phytochemical studies are needed to find out the chemical constitéent
responsible for their ativities. The antibacterial compounds y  shdsilll be

aSLISNF GSR myRoLszmxufo FOa@A(e& 27F LizNRU
FAdZNLHKSN) 6SaGSR F2®W aw{! I yR a{ ol OGSNXI
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T.N. Fernandb A.G.B. Aruggoda, C. K. Disanayakand S. Kulathunge
! Department of Agricultural and Plantation Engineering,
Faculty of Engineering Bhnology, the Open University of Sri Lanka, Nawala,
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Introduction

Superabsorbent polymers (SAPs) are highly swollen, hydrophilic polymer
networks, @pable of absorbing 400500 g of water per dry gram of SAP is
having the possibility of applying on wide range of industries such as
agricultural, medicinal, environmental, horticultural etc. Cellulose based
biomaterials could be used as raw materials foleveloping SAP with high
biodegradability, high strength after absorbing water, less water soluble
components, strong water retaining ability and mould proofing ability (Czaja
et al. 2007). Therefore, SAP from cellulose is cheap and superior in
performance. Most agricultural residues such as corn stove, wheat straw, rice
straw and bagasse which referred as lignocellulosic materials, are rich in
cellulose fibers. Microwave technology is a green method for chemical
synthesis of cellulose because of its higfficiency and homogenous nature of
heating. The present study focused on synthesizing SAP by graft
copolymerization of cellulose from bagasses and acrylic acid, using N, N
MethyleneBisAcrylamide (MBA) as a cross linker and Potassium persulfate
(KSOg/KPS) as an initiator in an aqueous solution under microwave
irradiation.

Materials and Methods

Cellulose was prepared by using alkaline pretreatment method as described by
Fenget a. Hanmn0 FyR AdQa LISNOSyidlF3asS 41 a
method asdescribed in Google Book (2014). SAP was prepared using a set up
as described in Figure 01. Certain amount of MBA, Acrylic acid and 5 thol L
NaOH solutions were mixed and kept in an ice bath until use. 1.0 g of bagasse
cellulose and 50 mL of deonized water were added to the vacuum flask.
Temperature was adjusted to 150°C and content inside was stirred
continuously. Simultaneously oxygen free nitrogen gas was bubbled in to the
solution for 30 minutes. Thereafter, certain amount of KSP was added and
stirred continuously for 15 minutes by reducing the temperature to 0. Pre

’ agbar@ou.ac.lk
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cooled solution mixture was added to the above vacuum flask and stirred.
Final mixture was subjected to microwave irradiation under the power of 340
W for 7 minutes. The product wasooled to room temperature, cut in to small
pieces and immersed in absolute ethanol for 30 minutes followed by drying at
60 °C until gaining a constant weight. Ugrafted cellulose sample as well as
grafted SAP was FIR analyzed and grafted SAP was sulbgecto Scanning
Electronic Microscope (SEM) to analyze the morphological characteristics.
Swelling ratio was determined by placing and immersing 1 g of SAP in a 200
mesh sieve pouch in 250 ml of distilled water over night. The swelling ratio
was calculatedas follows,
Swelling ratio- Q (g/g) = (n-mg)/my

(Where mg and m; are the weight of the dry and swollen SAP respectively)
Biodegradability was measured by embedding nylon cloth wrapped 100 g of
water absorbed SAP to a depth of 10 cm, in pots filled wghndy loam soil.
This was repeated three times and each sample was weighted at 14 days
intervals until attain total degradation. The percentage of biodegradability
was calculated as follow,

Percentage of biodegradability = (@mg)/m ¢ x 100%
(Where mg the weight of the un degraded SAP and 4ris the weight of the
biodegraded SAP).

Thisal funne‘l—?’
%Jﬂ

Pressure _,// <+«——— N gas cylinder

control line D]‘\ =

gnetlc stirrer

Figure 1. Schematic diagram of used apparatus for processing of SAP

Results and Discussion

83 % of cellulose was resulted from bagasse from alkaline pretreatment.
Swelling ratio was 1:401. The IR spectra of the bagasse cellulose and grafted
polymer prepared are shown in Figs. 2 and 3. The main characteristic peaks of
cellulose are at 1162.1 cfh 1070.7 crt (pyran structure) 3483.2 cihand
3427.1 et (O-H Structurd and 2927 cm (GH stretch). The small peaks at
1637.6 cnit 1458.4 cni result from ¢C=0 stretching and amorphous cellulose,
respectively. The absorption band at 1378.7 ¢rand 897.8 crit are described

to GH bending vibration (Fig. 2). Some charac$tic absorption peaks from
acrylic acid and polyacylate appear In addition to the cellulose peaks in grafted
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cellulose (Fig. 3). The peak at 1718.1 troorresponded to the carboxyl
absorption from grafted Poly Acrylic Acid (PAA). Furthermore, the bands at
1577.2 cnit, 1399.6 crit and 1419 crit corresponded to the sodium carboxyl
group indicating the PAA (Na) grafting to cellulose. SEM indicates clear inter
connected porous surface in SLSAP (Fig. 1). This surface morphology may
accelerate the penetration of water into the polymer network.
Biodegradability of SAP under average soil temperature of 29 °C and at 10 cm
depth in soil and with the average environment temperature 32 °C was shown

in Fig. 4. The SAP was degraded by about 81.45 % at incorporated $aautty
soil in 56 days.
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Figure 3. FIR spectra of graft SAP
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Plate 1.SEM diagram of grafted SAP Figure 4 Biodegradability of
Cellulose grafted SAP with time

Modified microwave oven was used to produce SAP Fetngl. 2010). The
whole procedure had done under the microwave power of 18¥. In the
present experiment, conventional heating as well as microwave irradiation
were used for SAP development. 340 W microwave power was used for
irradiation process according to results dinget al. (2011) According to the
definitions of SAP, 40mpnn 3 2F &agSttAy3a NBO2YYSYF
weight. Swelling ratio of the SAP has reached this super absorbent range.
Further, due to high biodegradability within 56 days it can be recommended as
environment friendly material. According to Fenget al. (2010) high
temperature may improve the activation of some microorganisms and
accelerate the biodegradation and furthermore, the porous structure allows
microorganisms to go easily inside the network, which also favors its
biodegradation.

Conclusions and &ommendations

SAP prepared by graft polymerization of acrylic acid onto the chain of cellulose
from bagasse under microwave irradiation. The grafted product was
biodegradable, had a porous structure and swelled 401 times on its own dry
weight with distilled water.
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Introduction

Aedes albopictugSkuse) commonly known as the Asian tiger mosquito is
recognized worldwide for its medical importance. It shows an aggressive
daytime humanbiting behavior and transmits many viruses, including dengue,
LaCrosse, and West Nile. Imi &anka, the mosquito is largely responsible for
the dengue epidemics in both pefirban and rural settingsSince it was first
recorded from India, ithas undergone a dramatic global expansion facilitated
by human activities. Due to its successive colretion of various habitat types,

it is now listed as one of the top 100 invasive species by the Invasive Species
Specialist Group, and is considered to be the most invasive mosquito species.
This successful invasion @&. albopictusis mainly attributed toits ecological
plasticity and strong competitive aptitude. Genomic scans are useful in
identifying potential adaptive loci under selection at the genomic level. All loci
across the genome are anticipated to possess similar demography and neutral
evolution history of populations, including genetic drift and gene dispersal. If
variation of a locus is beyond the genomic pattern with an unusual frame of
KAIKSN) ISYySGAO RAFFSNBYUAFIGA2Y S AG A& F
selection. The outlier locusan be identified explicitly in the genes under
selection and also in neutral flanking regions due to hitchhiking effects.
Amplified fragment length polymorphisms (AFLPS) are reported to be the most
efficient molecular approach to identify candidate gendm regions under
selection. As such current study was aimed to identify the candidate loci under
selection in A. albopictusin Sri Lanka, using an AFLP genome scan to
understand the extent of its adaptive evolution in relation to current and
historical mogjuito control strategies.

Materials and Methods

Fourth stage larvae ofA. albopictuswere collected (n = 512) using standard
dipping method in dengue endemic areas. Collections were made in a
hierarchical manner on a logarithmic scale ranging from 1 m 60 km.
Accordingly 16 villages belonging to four regions in Sri Lanka (i.e. Colombo,
Kandy, Anuradhapura and Pollonnaruwa)ere sampled covering eight sites
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per village. Only four randomly selected larvae were taken from each
container after identificaton up to the species level with the aid of
morphological identification keys ofedeslarvae. Samplesvere preserved in
absolute alcohol and were stored at 4 °C. Genomic DNA was extracted using
phenol chloroform method.The AFLP procedure was carried ouwtded on Vos

et al. (1995) with following modifications: Genomic DNA was digested with
EcoRBnd Mselfor 3 hours at 37°C and immediately followed by ligation with
EcoRland Msel adapters overnight at 16°C. Diluted ligated products were
used as a templat¢o conduct the preamplification. Each ligated product was
amplified twice with two different primer combinations (Combinatiod;
EcoRtA and MsekHC, Combinatios?; EcoRtT and MsekC). The pre
amplification reaction was carried out for 20 cycles of 30ceads (s) at 94C,

30 s at 56°C and 1 min at 72C with a final extension of 10 min at 72ZC.
Diluted (10x) preamplified products were used as templates for the selective
PCR amplifications conducted with five primer combinations. frplification
primer combinationl was subjected to three selective amplifications
(Msel CACMsel CGA andMsel CTC withEcoR1TCT), combinatiof2 was
subjected to two selective amplificationsMsel CTG andVisel CAT with
EcoR1l ATC). Each selectidecoR1primer was fluoresent-labeled at 5 end.
Thermal cycling program was $€ for 2 min followed by 10 cycles of 9€ for

20 s, 66°C for 30 s with temperature decrease of°C per cycle and 72 for 2
min. Another 25 cycles were carried out in the sequence of’@4for 30 s56°C

for 30 s and 72C for 3 min before a final extension of 30 min at 8C. All
selective PCR products were immediately transferred and kept20 °C until
they were run in the DNA sequencer within the course of 5 days. The selective
PCR products werseparated by electrophoresis on an ABI 3130 XL automated
sequencer (Applied Biosystems) with a RGB0-labeled internal size standard
(Applied Biosystems).

Software GeneMapper 3.7 (Applied Biosystems) was utilized to collect and
score fluorescent AFLPath. Altogether 557 polymorphic AFLP fragments were
scored for presence (1) or absence (0) to establish the matrix of genetic
identity of the sampled individuals. Outlier loci were tracked using the
program Dfdist. Samples were run assuming a total of 3&rgs representing
the subpopulations occupying the 16 villages. The null distribution was
generated, based on 10,000 simulated loci, with a mean Fst similar to the
trimmed mean Fst calculated from the empirical distribution: Trimmed mean
Fst is computed byemoving the 30% highest and lowest Fst values observed
Ay GKS SYLANROIFt RIFGEF aSid IyR (Kdza
value uninfluenced by outlier loci. Analyses were performed at 99 %
confidence levels. Heterozygosity for each villageasv calculated using
HICKORY v 1.0.4.
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Results and Discussion

Forty nine loci were identified as potential outliers having Fst values outside
the simulated 0.99 quantiles. The 10,000 simulated loci were built up in 10
different runs, since the program didat allow simulating them together for

all 16 villages. Consequently, during each run 1000 loci were simulated and the
empirical data set was compared with each set of simulated loci to detect
outliers. An example plot corresponding to a single run is paed in Fig. 1.
The simulated mean Fst value varied from 0.0503 to 0.0541 during the ten
runs. The observed mean Fst from the Dfdist program for all 16 populations
was 0.04876. Eighteen loci were consistently observed outside of the 0.99
guantiles across &lruns and were regarded as true outliers corresponding to
real selection signatures. They represent 3.2 % of the total polymorphic loci
(557) detected. The fragment sizes and Fst values of these loci are presented in
Table 1. The remaining 31 loci whiclddnot show consistent outlier behavior
during the ten runs might represent false positives. Such loci might exhibit a
variation pattern in the tail of the neutral distribution simply by chance (type |
error), due to statistical bias or due to some degreé departure between the
simulated and the empirical data. However, such outlier loci due to chance are
not expected to exhibit parallel trends in several comparisons while true
outliers would stand out in each comparison. It is further possible that
demogaphic events like bottlenecks to produce apparent selection signatures.
The relatively high heterozygosity estimates which ranged from 0.24 to 0.26
within the tested 16 village populations make genetic bottlenecks an unlikely
event. Hence, the 18 loci iddified as true outliers might represent loci under
directional selection or those that are linked to genomic areas that are under
directional selection. Although the actual cause of this outlier behavior cannot
be inferred without perusing these loci fuhter, it is possible at least some of
these loci could represent insecticide resistant genes. Other sources of
diversifying selection which might have caused the outlier behavior might
include odor reception, parasitic pressures and sexual selection.

Concusions and Recommendations

This is the first report on detection of selection signatures by genome scan in
A. albopictus As observed 3.2 % of candidate loci are under diversifying
selection, indicating thatA. albopictusis indeed undergoing local adaptin.
This might in part reflect the pressure put on the mosquito genome as a result
of continues mosquito control campaigns. In order to discern the exact cause
of selection pressure and to identify the genes under adaptive evolution, AFLP
bands need to besequenced and matched to their corresponding genomic
locations which would be a future extension of this study.
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Figure 1. Example plot corresponding to a single run in Dfdist drawn
between Fsrand heterozygosity showing outlier loci: Each dot indicate
an AFLP locus while outliers are presented as red dots. The line
immediately below the outlier loci represents the 99 % confidence
interval.

Table 1. AFLP Loci under diversifying selection

Marker Fragment length (bp) Fst
EcoR1_ATC & Msel_CT( 136 0.2487
EcoR1_ATC & Msel CT( 225 0.1351
EcoR1_ATC & Msel CA1 190 0.1485
EcoR1_ATC & Msel_CA1 281 0.1476
EcoR1_ATC & Msel_CA1 292 0.1477
EcoR1_TCT & Msel CGA 192 0.1151
EcoR1 TCT & Msel_CGA 300 0.1385
EcoR1_TCT & Msel_CGA 422 0.3111
EcoR1_TCT & MseCTC 105 0.1366
EcoR1_TCT & Msel_CTC 131 0.1326
EcoR1_TCT & Msel CTC 147 0.1476
EcoR1_TCT & Msel CTC 182 0.1474
EcoR1_TCT & Msel_CTC 193 0.2381
EcoR1_TCT & Msel_CTC 228 0.2547
EcoR1_TCT & Msel CTC 232 0.1694
EcoR1_TCT & Msel CTC 316 0.1364
EcoR1_TC& Msel_CTC 382 0.1573
EcoR1 _TCT & Msel_CAC 269 0.1970
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