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Message from the Vice-Chancellor

Iam glad to provide amessage on the occasion of the Research Symposium organized
by the Department of Biochemistry, University of Sri J ayewardenepura with

sponsorship of the Research Promotion Centre of the UGC.

The Department of Biochemistry has had an outstanding record in the utilization of
research in both undergraduate and postgraduate teaching.

Under the distinguished leadership of Senior Prof. E. R. Jansz all the senior academic
staff have been active researchers who have managed to attract an exceptional
number of international and national research grants. This has not only provided the

students with a large variety of research problems to work on but also ensured that

they have access to the necessary equipment and consumables.

The total output of the department in term of publications and presentations in peer

reviewed journals and conferences has been outstanding,

I wish to congratulate all the staff of the Department (academic and non academic)

on their success and wish them well for the symposium.

A Y

Prof. Narada Warnasuriya

Vice-Chancellor




Message from the Dean

It is with great pride that I write this message to the Biochemistry research booklet
titled “Glimpse of research”. The Department of Biochemistry in addition to
participation in educational activities of undergraduates and postgraduates has
contributed immensely to promote research activities in the Faculty and University.
The academic staff members of the Department have carried out research of a very
high standard and published the findings in national and international refereed journals.
They have been invited to present their research and results at national and international
academic sessions. In recognition of the commitment to research the Research
Promotion Centre of the University Grants Commission has awarded a grant to the
Department. On behalf of the Faculty I take this opportunity to congratulate the
academic staff, research assistants and technicians for their dedication, commitment
and achievements. The Faculty will be very proud of the recognition the Department
has earned in the field of scientific research. The staff of the Department has decided
to utilize the grant received to hold a seminar and publish a booklet which will include
research data of the Department. I believe that these two activities will benefit the
staff in the Faculty and University. The published data will give an opportunity to
other researchers to be familiar with studied subjects and problems, obtained results,
scientific methods and equipment used for research. I wish the scientific sessions
success and hope that the deliberations will facilitate dialogue and action to promote
good quality research in the Faculty and University.

e

Prof. Jayantha Jayawardana
Dean, Faculty of Medical Sciences



Message from the Head

As the Head of the Department I am pleased to write this message to the Biochemistry
research booklet titled “Glimpse of Research” to be published on the occasion of the
Department symposium. This symposium is organized in order to share with others
the research activities of the Department from its inception in 1993 to 2005.

The achievement of an academic programme is demonstrated by effectiveness in
teaching and professional distinction in research and contribution to discipline- related
services.

As we all know Biochemistry is a research-oriented discipline. Staff members of the
Department of Biochemistry had been successful in publishing in peer- reviewed
journals and making presentations at scientific fora both nationally and internationally.
Further they were able to attract external funding based on their research and scholarly
activities. The research had involved both undergraduate and postgraduate work.

The B.Sc. Human Biology programme that’s unique to this Faculty had contributed
immensely to exploratory research.

We recognize the leadership and contribution of our Senior Professor E. R. Jansz
who had inculcated the spirit of research in the Department. He was the founder
member of this Department and his long experience as the Director CISIR (presently
ITI) helped the Department members to produce this many postgraduates, publications
and presentations during a short period of 13 years. |

I'take this opportunity to thank all the departmental staff members both academic
and non-academic who worked hard to make this symposium a success.

o

Dr. M. 1. E. P. Jayawardene
Head, Department of Biochemistry




Fructosamine as an index of glycaemic control in diabetic subjects

Peiris H.

ABSTRACT
The determination of glycated serum proteins (fructosamine) has become an accepted
index for assessing the metabolic status in diabetic patients. The current study describes
an alternative to measurement of fructosamine level, viz; prediction of the serum
fructosamine based on the fasting plasma glucose concentration. As there are no
studies reported on serum fructosamine levels for Sri Lankan adults, a cross-sectional
descriptive study was performed on 326 non-diabetics, 160 subjects with impaired
glucose tolerance and 160 diabetic subjects attending clinics at Colombo South
Teaching Hospital. Fasting plasma glucose and corresponding serum fructosamine
concentrations were determined on all subjects. Fructosamine showed a positive
linear correlation of r* =0.85 with the fasting plasma glucose concentration. Results
revealed that the serum fructosamine values of nondiabetic and IGT subjects were in
the range of 192 — 260 umol/L and 264.— 290 umol /L respectively. The diabetic
subjects had a value more than 297 umol/L. No significant difference was observed
between males and females and between age groups. The overall fructosamine
values obtained by the present study could be used as an index for assessing the
glycaemic index of an individual and to monitor the metabolic control of diabetic

patients over a moderately shorter period of 2-3 weeks when compared to glycated

haemoglobin and over a longer period when compared to fasting blood glucose.

Acknowledge NSF research grant (RG/95/M/15) and the technical assistance given
by Niroshana KPR.




Effect of processing on physico-chemical properties of sword bean starch

Ekanayake S.

ABSTRACT
The effect of various processing methods on physico-chemical properties of starch
of sword beans was studied. Seed grits and flour were cooked with and without
soaking, wet-autoclaved and roasted. The changes in starch associated with these
processing methods were studied by observing changes in granular structure, water
solubility and water absorption index, molecular size distribution and the degree of
gelatinization. Wet-processed samples had lowest water solubility, higher water
absorption and lower gelatinization enthalpies than the raw bean flour whereas the
dry heat treated samples showed higher water solubility and higher gelatinization
enthalpies. The starch molecular size distribution pattern showed a higher amount of
high molecular weight carbohydrates in dry heat-treated samples and a large fraction
of intermediate molecular weight carbohydrates in the wet processed samples. The
low molecular weight carbohydrate content was low in wet processed samples where
processing was done with excess water. The results indicate that wet processed
samples with a higher gelling capacity could be used as thickeners or in dough and
dry heat treated samples in sauces or in porridge. Incorporation of such differently
processed flour will have the added advantage of providing high quality protein and
other nutrients.
Supervisors:- Nair BM, Asp N-G, and Jansz ER.
Financial support by IPICS (SRI- 07) and National Research Council |
(Grant 00-33) is gratefully acknowledged.



Absence of association between Hyperhomocysteinaemia and Ischaemic

Heart Disease in patients over 50 years of age in a Sri Lankan Population.

Perera PPR.

ABSTRACT

Objective: To determine the association between hyperhomocysteinaemia and
Ischaemic heart disease (IHD) in a sample of Sri Lankans who were over 50 years
of age. |

Design: A case control study

Setting: Colombo South Teaching Hospital, Kalubowila Sri Lanka.

Subjects: 158 patients with Ischaemic heart disease and 158 controls matched for
age and sex.

Method: After a 14 hour fast plasma homocysteine levels were measured in 158
patients diagnosed with THD (diagnosed according to the World Health Organisation
criteria) and 158 age and sex matched controls.

Results: Homocysteine levels for the158 subjects with IHD ranged from 3.42 -
27.38umol/L IHD with a mean of 13.52 pmol/L. In the 158 controls plaéma
homocysteine concentration ranged from 2.12 — 32.84umol/L with a mean of
12.72pumol/L. In univariate analysis using X’ there was no significant association (p
=0.064) between hyperhomocysteinaemia and IHD in patients over the age of 50
years.

Conclusion: Hyperhomocysteinaemia is not associated with an increased risk of
ischaemic heart disease in patients over 50 years of age in the sample studied.
Supervisors: Peiris H and Indrakumar J.

Financial suppo&by University grant No. ASP/6/R/ 2002/01is gratefully
acknowledged. >
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Oral hypoglycaemic activity of Ipomoea aquatica (Forsk.), and its active

constituents.

Malalavidhane TS.

ABSTRACT

Ipomea aquatica Forsk. (Convolvulaceae) is a commonly consumed green leafy
vegetable, which is supposed to possess an insulin-like principle. A study was carried
out to determine the oral hypoglycaemic activity of the plant in healthy and diabetic
Wistar rats as well as Type Il diabetic patients and to determine the active compounds.
A single as well as multiple doses of the aqueous, whole extract effectively reduced
serum glucose concentration of healthy and diabetic Wistar rats subjected to a glucose
challenge. Glucose challenge studies with Type II diabetics showed a significant
reduction in the serum glucose levels 2 h post glucose load when administered the
aqueous, whole extract. The oral hypoglycaemic activity exerted by the plant was
comparable to that of tolbutamide and was not only due to dietary fibre. The active
constituents were contained in the ethanol extract of the fresh, edible portion and the
long-term consumption of 1. aquatica was not toxic to the liver and kidney of rats.
Soxhlet extraction, gel filtration, medium pressure liquid chromatography and infra
red spectroscopy revealed that active compounds were flavonoid glycosides. Studies
directed at the mechanism of action showed that the extract may be increasing the
sensitivity of the receptors for insulin and the uptake of glucose by peripheral tissues.
Supervisors: Wickramasinghe SMDN, Jansz ER and Perera MSA..

Acknowledge the financial assistance provided by IPICS SRI: 07 and the University

of Sri Jayewardenepura.



The effect of palmyrah fruit pulp on intestinal glucose uptake in mild
diabetic patients and its biochemical basis.

Uluwaduge 1.

ABSTRACT
The fruit pulp of paimyrah (Borassus flabellifer 1) has been shown to inhibit intestinal
glucose uptake in mice, the active principle being a steroidal saponin, flabelliferin-II.
Palmyrah fruit pulp (PFP) s widely used to manufacture many food products including
dried PFP (pinattu), which has been consumed in North-East Sri Lanka for centuries.
Present study was carried out to investi gate (i) the ability of pinattu to reduce serum
glucose level of mild diabetic (Type-II) patients who were not on a drug regimen and
(i1) the biochemical basis by which F-II mediates the reduction in blood glucose
concentration.
Post prandial blood sugar (PPBS) alone was determined in the patients on their first
visit to the clinic. On subsequent visits (3 days after the Frst visit), PPBS were
determined after administration of pinattu (6g/50KgBW) or fiber (4g/50KgBW)
extracted from PFP prior to the glucose challenge. The biochemical basis of the
blood glucose lowering effect of F-II was determined by investi gating its effect on
mouse intestinal Na*/K* ATPase activi:y.
In patients treated with pinattu, there was a significant reduction (by 15-48 %) in
PPBS concentrations. Na*/K* ATPase activity of mouse intestine was inhibited by
F-II at3C,  of 5x10°M.
The results of the present study reveal that pinattu (dried PFP) could be used as an
anti-hyperglycemic agent and that inhibition of intestinal Na*/K* ATPase activity may

be a mechanism by which this action is mediated.
Supervisors: Perera MS A, Jansz ER and Thabrew MI.
Acknowledge the financial assistance provided by Grants NSF/RG/2004/02 and

IPICS SRI:07




High molecular weight pectins are responsible for the hypocholesterolaemic

effect of Palmyrah Fruit Pulp on Rats and Mice and must be intact on
processing of Palmyrah

Bandara T, Pathberiya Gand Rajapaksha RANK

ABSTRACT

Pectins of high molecular weight in the diet are known to lower serum cholesterol by
'interrupting re-entry of bile salt into the enterohepatic circulation. Four types of fresh
Palmyrah Fruit Pulp (PEP) from Kalpitiya reduced serum cholesterol in ICR mice
by 24-34%. However bulk PEP stabilized by sodium metabisulphite from the same
source did not reduce serum cholesterol significantly (p = 0.78). Fresh PFP was
polydisperse and had M.W. of upto 2 Million Daltons on Sepharose gel
chromatography. A study of fresh and metabisulphite stored PFP from the same fruit
showed an increase in Mean (20 to 29 ml), Median (18 t0 26 ml) and Mode (18 to
20 ml) on Sepharose gel chromatography M.W.profile clearly demonstrating a
lowering of M.W. Pinnatu a dried PFP, a fruit leather showed a Mean, Mode and
Median of gel chromatography of 28,26 and 24 ml respectively and did not lower
serum cholesterol significantly (p = 0.79) in Wistar rats. Sephadex G -25
chromatography of pinnatu extract showed exopectinase activity on reaction with
pectin as determined by the direct carbazole reaction but no evidence of the more
important endopectinase activity after primary and secondary hydrolysis and the
carbazole reaction following Sepharose gel chromatography. It is hypothesized that
the endopectinase, which is responsible for major M.W., changes, reacts and is then

' destroyed during the drying of pinnatu (up to 67°C). Therefore in order to use pinnatu
for lowering of serum cholesterol the pectinase activities must be deactivated as
soon as PFP is extracted. '

Supervisors: Jansz ER, Ekanayake S and Balasubramanium K.

Acknowledge the financial assistance provided by Grant: IPICS SRI: 07




Studies on a new local antibiotic.

Keerthi AAP.

ABSTRACT

A steroidal saponin from Palmyrah (Borassus flabellifer L.) fruit pulp known as
flabelliferin B (F,) was identified in 1998. The compound contain carbohydrates
with a sequence of B-Glc- (al, 2) Rha- (a1, 4) Rha, which is essential for anti
bacterial and anti fungal activity. F, when associated with a UV impurity (phytoene/
phytofluene) exhibits enhanced anti bacterial activity. Liquid medium experiments
resulted in an IC_ value of 31.2 pmolL'for purifiedF, .

Toxicological studies were carried out using Wistar rats (n = 8) and New-Zealand
white rabbits (n = 6). Wounds were created on rats, which were treated using
separated aqueous F . Wound healin g rates, wound microbiology, possible local
and systemic effects were observed. Rats ad rabbits were subjected to more sensitive
ocular toxicity studies using 60 mg/ml F, solution. No local or systemic toxic effects
were observed. A patch test was carried out to evaluate the effect on normal healthy
human skin with no adverse effects.

An ointment with 2% F, was prepare_d and the ointment was impregnated on a piece
of gauze, covered with an aluminum foil. An ethically approved clinical trial was

carried out with non-diabetic patients with superficial ulcers. Wound

healing rate for
test and control were 23.7% and 17.5% (

p=0.512). Wound healing was clinically
significant. In addition F, ointment had wound debridment and cleansing effects and

was as effective as current hospital treatment. New compound may have a very
wide range of application in anti bacterial S0aps, creams and washing solutions etc.
Supervisors: Jansz ER, Ekanayaka S, Perera MSA and Mendis WSJ.

'Acknowledge the financial assistance provided by grant IPICS SRI: (7 and NSF
grant RG/2004/C/06,




Cholesterol lowering effect of Aporosa lindleyana in male wistar rats

Vijayendran L.

ABSTRACT

Aporosalindleyanais a green leafy vegetable of family Euphorbiaceae which grows
in tropical countries. Practitioners of folk medicine in Sri Lanka recommend the
tender leaves of the plant for treatment of hypercholesterolaemic patients. This plant
is eaten as “malluma” with rice by Sri Lankans. Male rats n=6, mean body weight of
360 g, three months old were divided into two groups, test and control. Both groups
received limited feed 25 g/rat and water ad libitum. Both groups received 1%
cholesterol enriched diet in the 1* week and 0.5 % cholesterol enriched diet in the
second week. The test group received 3.3g/kg body weight plant extract (2 ml)
while the control received 2 ml of distilled water. Blood samples were collected on
day 0, day 7, and day 14 for estimaton of total cholesterol and HDL cholesterol
levels. On comparison of the control & the treated group p < 0.05 was considered
as significant. The values given are the mean * standard deviation. The test group
had a significantly lower cholesterol level (77.4 + 19.7 mg/dl; p= 0.006) on day 14
than that of the control (124.2 + 30.2 mg/dl). There was no significant difference in
the HDL cholesterol between the test (56.9 + 13.2 mg/dl) and control group (66.8+
14.0 mg/dl) on day 14; but there was a significant difference (p=0.005) in the Total
/HDL cholesterol ratio on day 14 (test group 1.35 +0.07, control 1.87 + 0.3 1).
‘These findings provide strong supportive scientific evidence to the claims made by
practitioners of folk medicine on the cholesterol lowering activity of the plant Aporosa
lindleyana.

Supervisor: Wickramasinghe SMDN.

We acknowledge the financial assistance provided by University of Sri

- Jayewardenepura.




Detoxification of manioc leaf
Priyadarshani AMB.

ABSTRACT
The prevalence of goiter has been observed in certain areas of the Monaragala District
where manioc is grown to a large extent. A field study carried out on Monaragala
area demonstrated considerable consumption of inadequately processed manioc
leaves by people of this area. This inadequate processing could explain why manioc
leaf consumption causes goiter. Cyanogenic glucosides of the plant materials were
hydrolysed by laboratory prepared exogenous linamarase and free cyanide was tested
by picrate method. Quantification was done by spectrophotometrically by using
cyanide standard curve. The total potential cyanide in manioc leaf ranged from 850
t0 950 mg kg'! fresh weight (FW). In the traditional methods of cookin g the total
cyanide content was lower compared to fresh leaves but it was hi gher than permissible
levels; free cyanide contents for “malluma’ and fried leaf “malluma” were 119 and
112 mg kg™ respectively and bound cyanide contents were 540 and 531 mg kg for
“malluma” and fried leaf “malluma” respectively on the basis of fresh weight. Two

methods were developed to detoxify manioc leaf; sliced, pounded

malluma” (left in
the open for 2 h) and boiling water treated *

malluma”. In these methods free cyanide
content was reduced to non-detectable levels (<0.5mg kg'' FW) and the bound

cyanide content was reduced to <7 mg kg FW without affecting protein content.
The theoretical basis of these detoxification methods was due to high linamarase
activity of manioc leaf, which is > | mg cyanide. g dry weight!
be confirmed by urinary iodide determination,

Supervisors: Jansz ER and H. Peiris,

.min"". The theory can

Acknowledge the financial assistance provided by grant IPICS: SR] 07
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Isolation, Quantification and Determination of in vitro accessibility of

lycopene from watermelon

Edirisinghe EARL

ABSTRACT

Lycopene is a carotenoid on which considerable attention has been given in recent
decades. Lycopene is responsible for the red colour of many fruits and vegetables
and it has found to reduce the risk of cancers and coronary heart diseases. This
research had three main objectives -to isolate lycopene from watermelon to be used
as a standard, to quantify lycopene in commonly consumed variety of watermelon
(Sugar Baby) in Sri Lanka and to measure the in vitro accessibility of lycopene using
an in vitro digestion method. Isolation of lycopene from watermelon involved,
extraction of carotenoids, partition to petroleum ether, separation of carotenoids by
Open Column Chromatography (OCC), identification of carotenoids using ultraviolet,
visible absorption spectra ()»max and spectral fine structure), order of elution in OCC
and HPLC retention time. Purity was verified by feversed phase HPLC. Quantification
of lycopene was done using watermelons purchased from the local markets in an
around Colombo district. In the in vitro accessibility technique, digestive conditions
similar to the human intestinal tract were simulated. This study showed that lycopene
can be isolated from the commonest variety of watermelon (Citrullus lanatus) in Sri
Lanka and its lycopene content (39.5 +9.4 pg. g'l FW) was considerably high. In
vitro accessibility of lycopene was high (66 %).

Supervisor: UG Chandrika
Acknowledge the financial assistance provided by Grant: IFS, E/3655-1

13




Studies on Organic Non-Covalent Binders of -sitosterol

Wijemanne PR.

ABSTRACT
The B-sitosterol moiety is the common sterol found in a group of compounds known
as flabelliferins, which are found in palmyrah fruit pulp (PFP), and is known to bind
phytofluene and phytoene. It was recently reported that due to impurities, isolation
from plant sources was problematic. These studies showed that commercial B-
sitosterol contained many impurities which can be separated by using a chromatotron,
the fluorescent fractions of which were pooled and analysed by RP-HPLC. The
fluorescent impurity gave many peaks, none of which coincided with phytofluene
and phytoene, showing there were many other binders to B-sitosterol, some of which
were probably not fluorescent. Phytofluene isolated from PFP and purified B-sitosterol
from Sigma, USA, was mixed and left to stand overnight. The mixture was subjected
to thin layer chromato graphy (TLC). UV light and anisaldehyde were used to detect
phytofluene and B-sitosterol respectively. The two compounds co-chromato graphed
indicating an association. The purified B-sitosterol was used to quench the fluorescence
of phytofluene which was detected by a luminescence Spectrometer to calculate the
association constant. Phytofluene, B-sitosterol and the associated complex were
analysed by FT-IR for changes in the spectra. The fluorescence spots and the
anisaldehyde spots on the TLC paper overlapped confirming their association, while
the quenching studies showed an association constantof log K _ =5.044 (1>=0.9817),
and FT-IR showed minimal distortions between the spectra of complex and the
reactants, suggesting a non-covalent binding.
Supervisors: E. R. Jansz and P. M. Jayaweera.

Acknowledge the financial assistance provided by grant IPICIS Sri: 07.
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Palmyrah Development Board.

Dr. M. L. F. P. Jayawardene
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Technology for the Advancement of Nutrition in Africa Conference (ITANA),
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Seneviratne, APK Perera and D Peiris).
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P.P.M. Jayaweera and Prof. E. R. Jansz).
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Chemistry carried out by postgraduate student working in a higher
educational institution.
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Update 2003, BioThailand Pattaya, Thailand, 2003.
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Ms. V. M. Thadhani

11. Kandiah Memorial award I (2002), for the best ﬁiece of research in

Chemistry carried out by postgraduate student working in a higher educational
institution.

Ms. L. G. Pathberiya. |

10. Kandiah Memorial Graduateship Award (2005), for the best research
carried out by a GIC student.
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4. University Research Grant ASP/6/99/13 Rs. 90,000.00
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16. University Grants Commission Grant
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ASP/6/RE/2001/13 Rs. 299,000.00
18. American Remedies Grant

AMREC -01 Rs. 249,000.00
19. NSF Grant RG/2005/HS/10 Rs. 400,000.00
20. SIDA US$ 500.00
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Dr. U.G. Chandrika
22. University Research Grant
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23. University Research Grant
ASP/6/RE/2004/14 Rs. 175,000.00
24. International Foundation for Science (Sweden) _
Grant No E/3655-1 Rs.1,000,000.00
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Dr. Sagarika Ekanayake
26. University Research Grant
ASP/6/PR/2000/16 Rs. 237,000.00
27. NRC Grant No.00-33 Rs. 739,000.00
28. University Research Grant
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Ms. L.V. Athiththan ' - o
32. NSF Grant Scholarship 2004/03 ‘Rs. 100,000.00
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Department of Biochemistry - Staff Members 2006

Seated Left to Right: Ms. L. V. Athiththan, Ms. U. P. K. Hettiaratchi,
Dr. S. Ekanayake, Prof. E. R. Jansz, Dr. M. 1. F. P. Jayawardane (Head),
Prof. H. Peiris, Dr. U. G. Chandrika, Dr. T.S. Malalavidhane, Dr. P. P. R. Perera.

Standing Left to Right: Ms. M.N.A Karunanayake, Ms. [.K.Athukorala,
Mr. G.W.Gnanasena, Mr. Nalaka lleperuma, Mr.W.M.Muthubanda,
Ms. M.D.C.R. Gunawardena, Mr. G.K.Gamini.

Absent: Mr. D.M.G. Jayaweera Bandara, Mr. K.L. Amarasena.
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