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This volume is a record of the Proceedings of Eighth Annual Sessions
of the Jaffna Science Association. If contains the Abstracts of
Papers accepted for presentation at the Eight Annual Sessions of the
Association to be held form 05 to 07 April 2000 at University of
Jaffna:
Four(4) abstracts in Pure Science, Thirty Three(33) Abstracts
in Applied Science and Technology, Two(2) Abstracts in Medicai
Science and Three(3) Abstracts in Sacial Science.

I wish to thank the General Secretary, JSA and Chairmen of all
Sections for their assistance in getting these abstracts refereed in
time for presentation at this Annual Session.

I also express my sincere thanks to Prof. P.Balasundarampiliai, Vice
chancellor, University of Jaffna; Dr. S.Kanaganathan, Head,
Department. Of Computer Science, University of Jaffna;
Prof K.Sinnathamby, Mr. 6.Mikunthan and Mr.S.Kannan for their kind
assistance. I am extremely grateful to the sectional editors
Mr.K Kesavan (section B) and Ms. M. Sivarajoh (section C) for their
support in bring out this publication.

Dr. N.Sivayogan Department of Physics
chief Editor University of Jaffna
Jaffna, Sri Lanka

April 03, 2000






SPECIAL NOTE

This year the Executive Committee of the Jaffna Science Association decided to
introduce Volume Number to the Publications of the Proceedings. Volume
Number will be the number of the respective Annual Sessions. Each Volume will
be divided into two:
The publication containing the Abstracts will be Number 1
and the Publication containing Presidential Address,

Chairmen's Addresses and Review Lectures, Number 2.

Volume Number of a previous Publication of the Proceedings may be taken

according to the number of the Annual Sessions in which it was presented.

Dr. N. Sivayogan
Chief Editor
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Section A

Al

EFFECT OF CALCIUM CHLORIDE PREHARVEST SPRAY

ON KEEPING QUALITY OF KART 'HACOLOMBAN -
MANGOES (Mangifera indica L.)

N. Krishnapillai, ~ = o0

Department of Botany,University of Jaffna, SrlLan

H M.W. Herath, """ 757 it s

PGIA, University of Peradeniya, Sri Lanka

The postharvest physiology of hiango under ambient tfopicgl condition is
characterised bv a rapid rate of ripening and.senescence. Control of these
processes is essential for extending the storage life.

The Role of preharvest calcium spray can directly affect the‘ mechanism of fruit
ripening and resistance to infection. Spraying of CaCl, at 10,000 ppm with 0.1%
teepol on to the fruits and leaves close to the fruit bunches showed a significant

difference (p = 0.01) in the loss of weight and volume. It was shown that the
parameters of pulp to skin & stone ratio, moisture content, total soluble solids and..

titratable acidity were not significantly different from the control.

Pulp to skin & stone ratio, moisture content and titratable acidity decreased with

increasing storage days. The decreasing rate of pulp to skin & stone ratio was-

rapid in control compared to the calcium sprayed fruits. Loss of weight and
volume and total soluble solids increased with increasing storage days. Low
weight loss and volume loss were observed in calcium treated fruits: Firmness of
calcium sprayed fruits was high, but colour development was slightly less
compared to the control. There was no difference in taste and acceptability
between control and treatment. The storage life of calcium treated fruits was
extended by 4 days. Therefore, CaCl, preharvest spray is effective in extending
storage life without affecting tasté and acceptability. Le %

Key words: Mango, Preharvest Calcium spray life and acceptability.
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Section A

DETERMINATION OF AMINO ACID COMPOSITION OF _ .
- SOY PRODUCTS - =

Nirmala Ravimannan
Department of Botany, University of Jaffna, Sri Lanka

: R. Sivakanesan =
Faculty of Medicine, Univers‘ity of Pegradeni;ya, Sri Lanka

On the basis of amino acid analysis, soybean protein is of high nutritional quality.
The amino acid distribution is close to FAO recommendations for amino acid
pattern, hence quality is vety good ( Orthoefer, 1978 ). The importance of soy
protein in nutrition lies in its high content of essential amino acids, particularly -
lysine, leucine and isoleucine. Sulfur containing aminho acids, cystine and
methionine are low in soybean indicating that methionine is the first limiting
amino acid to be recognized when using soy products in a diet.

The objective is to determine the amino acid composition of soy products and to . .

assess the protein quality by using the chemical scores and amino acid scores.
The samples of soy products were analvzed by High Pressure Liquid .

Chromatography for amino acid composition ( Tsugita and Scheffler, 1982 ). The : -

chemical scores and amino acid scor=s of soy products were determined based on
the amino acid content { Orthoefer, 1978 3. = =
The a:ino acids aspartic acid and glutamic acid were found in highest amounts in - .
all soy products . The sulfur containing amino acids, methionine and cystine were
in least amounts in these soy products. Soy cutlet had the highest chemical score

of 30% whereas tempeh and soy ice cream had the score of 14%. The amino acid - .

composition of soy cutlet resembled that of sov flour.

Regarding amino acid scores, all the soy products supply threonine at 100% or . . '

more of the requirement for adults. Lysine is supplied by soy flour at 100% or
more of the requirement for adults. The sulfur amino acid requirement of pre-
school children, school-age children and adults is poorly satisfied by all the soy
products. = =

Both chemical scores and amino acid scores were low in soy products. It is
suggested that the processing conditions must be reviewed to improve the protein

Proceedings of Jaffna Science Association, Vol. 8, No. 1, .”BOQO
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Section A

quality of these products. Fortification with amino acids such as methionine and
lysine can be done for the soy products where loss of methlomne and lysine
occurs due to neat Bregtment. -\ b ivers Py L E A e

References: . - s

Orthoefer. F.T.. (1978). ocessmo and utilization. pp 219-246 In: Norman
AG.(Ed). Sovbean Phymology Agronomy and Utilization, Academic prebs New
York, USA™ :

Tsugita, A and Scheffler. 1. J. (198") Amino amd analysxs Eur J Blochem 1’74
585
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'ASTUDY ON THE EFFECT OF AQUEOUS NEEM SE«D
"' KERNEL EXTRACT ON POST EMBRYUNIC
DEVELOPMENT OF TIGER MOSQUITO, AEDES AEG} PTi

(DIPTERA CULICIDAE)

- Nithivagowry Ratnasabapathy and V. .K.Ganesalingam.
Department of Zoology, University of Jaffna, Sri Lanka

This study was carried out to evaluate the effect of aqueous neem seed kernel
extract on post embryonic development of, 4. aegypfi. The neem kernel extract
was prepared as follows: sun dried seeds (10 gm) was ground into powder. Tap
water ( 100 ml ) was added into 1t. ;—\ﬁur 24 hr, 1 ml of 3% (w/v) "Sun light" soap
solution was added and filtered. The larval rearing medium was prepared by
adding S gm of dried cowdung to 1(.!00 ml of tap water. 0.25 ml, 0.5 ml, 1.0 ml of
extract and 0.1 ml of 3 % (w/v) soap solution were added to 10 ml portions of
rearing media. Ten freshly laid eggs were introduced into each of concentrations
and the percentage hatchability was determined at 24h, 48h and 72h intervals. 0.5
ml, 1.0 ml, 2.5 ml and 5.0 mi of extract and 1 ml of 3% (w/v) soap solution were
added to 100 ml of rearing media. Ten first instar larvae were added wo each
concentration and the percentage mortality was determined. Similarly, effect on
second, third and fourth instar larvae and pupae were also determined. All
treatments were replicated ten times aiong with the control.

The eggs treated with neem kernel extract except 0.25 ml extract, showed
significant difference in hatchabilitv when compared with that of the controlled

(P < 0.05). First and second instar stages showed significant mortality with all the
concentrations at 48h. and 72h (P < 0.05). The sccond instar larvae did not show
significant difference with 0.5 ml in 24h exposure (P > 0.05). In both stages

mortality was the highest { 96 %) with 5.0 ml neem extract after 72 h of exposure.
Third and fourth instars showed significant mortality with all the treated
concentrations at 72 h exposure (P < 0.05) and third and fourth instars showed
72% and 70% mortality respectively with 5.0 ml neem extract after 72 h of
exposure. In the pupal stage there was no significant difference between the
treatments (P > 0.05). The treated larvae died at different stages showing
incomplete ecdysis, improper pupation and adult could not shed the pupal skin
completely. :

Proceedings of Jaffna Science Association, Vol. 8, No. 1, 2000 4



Section A

In the egg stage the neem extract would have penetrated the exochorion and
caused mortality of the embryo thus reduced the hd[chaouwy The first
second instar stages exhibited significant percentage mortality indicating
thin cuticle would have allowed the penetration of neem extract. ?‘dﬁwou:fh the
third and fourth instar larval stage showed a significant percentage mortality, the
values were lesser than that of the first and second instar stages, probably due to
the development of a thick cuticle which reduces the penetration of exts ract. In the
pupa the effect of extract was not significant prob ably due to hard cutic

This study shows that quEUdS u(traui of neem Lemel uauses mo*tahtv oi em and e

larval stages of .4 aegypti depcndmg on the qudnut} and duration ot ex po»ure of :
extract. s . : ; T Ly

L
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A SEARCH FOR THE DIGESTIVE ENZYMES IN GUT
FLUID OF
HOLOTHURIA SCABRA JAEGER, 7333
{Lchinordermata : Holothuroidea

Thampoe Eswaramohan and Padmini Krishnarajah
Department of Zoology, University of Jaffna, Sri Lanka

Vasanthy Arasaratnam
Department of Bio Chemistry, University of Jaffna, Sri Lanka

A monthly survey of sampling on Holothuria scabra in Jaffna lagoon, Sri Lanka,
from June 1998 tc June 1999 was made to evaluate the digestive enzymes in its
gut fluid The gut fluid collected from eviscerated alimentary canal contained
enzymes to }\ydrol yze starch, casein and oil. The mean volumes of fluid in fore
gut and mid gut were 1.2 (+ 0.638) ml and 6.0 (+0.233) ml respectively. The mean
pH value of mid gut fluid was 6.1 (+ 0.24). The mean carbohydrase, protease and
lipase activities, in one milliliter of mid gut fluid were 35.11 (+12. 41) U, 12.32
(#3.41) U and 3.59 (20.61) x10” U respectively. The mean amount of reducing
sugars, free amino acid & peptides and free fatty acids were 0. 54 (= 0. 20) ¢/,
0.07 {+:0.03) g/l and 48.12 (£ 10.0) g/l respectively. The results showed that this
animal seems to have higher carbohvdrase activity than protease and lipase
activities, even though it is a sediment feeder's animal. When the activities of the
digestive enzymes 1n gut fluid was studied in different periods of an year, L}ﬂ;
activities were least in the month of April. But in April gonadal development o
Holothuria scabra is maximum, The observation ,ug,g: s Li“z'd.t the organism
contains least digestive enzymes during its reproductive peri

Proceedings of Jaffna Science Association, Vol. 8, No. 1, 2000 6
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PERFORMANCE OF PALMYRAH TODDY MIXED
CULTURE ON ALCOCHOL PROBDUCTION
USING DISTILLERY SPENT WASH AND PALMYRAH
BASED C'ARBON SOURCES

S. Balakumar, Vasanthy Arasaratnam and K. Balasubramaniam.
Department of Biochemistry, Faculty of Medicine
University of Jaffna, Sri Lanka.

Palmyrah toddy mixed culture has been used for the alcohol production from
palmyrah fruit pulp and bakers yeast was used a control. This work was carried
out as a preliminary research with the view of spent wash (a waste produced
during distillation of toddy in distilleries) utilization, replacing bakers yeast by
toddy mixed culture and the possibility of palmyrsh fruit pulp as a carbon source
in industrial scale production of alcohol. Palmyrah toddy (10h old) was kept in a
reciprocal shaker water bath (150rpm) at 36°C after the addition of penicillin
antibiotic (0. lgl'1 ). Cells were separated by centrifugation after 24h and used for
inoculation. Bakers veast (Fermipan) 0.5g was grown in PYN medium which
consisted of (_’gl‘l‘} peptone, 3.5; yesst extract, 3.0; KHoPO4, 2.0; (NH412304,
1.0; MgS04.7H20, 1.0 and glucose, 100 for 18h. Under all conditions palmyrah
toddy mixed culture or bakers yeast was used as the inoculum (cell number 2x107
cells ml-1) and the incubation was carried out at 36°C in a reciprocal shaker
(150rpm) . Palmyrah fruit pulp (PFP, 50ml) was diluted to 100ml with either
distilled water or spent wash; spent wash {50ml), PFP (50ml} & sucrose (5g},
spent wash (50ml) & sucrose (10g) and depeciinized PFP (DPFP, Sumi) &
sucrose (6g, to make up the total sugar equivalent to that of PFP S0ml and
sucrose Sg) were taken and the final volume of all media were made upto 100m]
with distilled water. Molasses fermentation was carried out using molasses (60
Brix) diluted with spent wash to make the sugar concentration to lOOgl‘l. Spent
wash supplemented with sucrose (100gl-1) gave maximum ethanol production of
43 and 38gl! with palmyrah toddy mixed culture and bakers yeast respectively.
When approximately half of the sucrose (50gl-1) was replaced with PFP, a slight
drop in alcohol production (38gl™1) was observed. When the PFP was replaced

Proceedings of Jaffna Science Association, Vol. 8, No. 1, 2000 7






CHANGES IN MACROMOLECULES OF RICE DUR'NG
| MALTING

Kalpana Chandrasekar, Vasanthy Arasaratnam
and ¥, Ba &kﬁﬁi’é"“&&ﬁ;ﬁiﬁ

Department of ﬁsﬂf%‘fm stry, edicine,

Cereal malts are rich in enzymes and soluble materials, which could be used in the
food industry. oral studies were made by others on malting of rice, whea
barley, corn. oat, az;i mii‘zei This paper presents the changes 1n 3.‘110151?&1'%}
ri:duéinc sugai'. total soluble sugar, total carbohydrate, total
d JENOUS amviase and protease activities, during ndﬁfing
Mottaikarupan” variety) were ste epe d n
for 12h, then drained the steeped water
a moistened bag wetted with 0.15 gi
5. Each day, the moisture, reduciz
¢. total protein and soluble ’,"otem
conte n!.;« and enzyme mtzm amvlase and {"ims:as j activities, in the gerﬁinatﬁd
grains were estimated with respect to their dry weight. Moisture content of about
39% was bmflmcm to Hntifi*e germination. Apart from the decrease oscurred
immediately . an sapreciable drop m | carbohydrate was
observed Rca ucing and soluble sugar contents were decreassd
up i 12h and th steadily, me wiu? ;mv—m content was increa
from ihv second i ’
0.63 (0 hy to 2.7
SnZyme activines
analysis revealed, t
time.
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Section B

APPLICATION OF DIFFERENT STRATEGIES
TO IMPROVE THE THERMOTOLERANCE
OF A YEAST STRAIN

S. Balakumar, Vasanthy Arasarainam
and K. Balasubramaniam
Department of Biechemisiry, Eﬁwii‘@ ef Medicineg
Untversity of Ja fhm Sri Lanka,

Thermotolerant yeast s rain:s were found in distillery environment and cowdung

samples. The spent wash disposal pit in the distillery was subjected to

thefmoadaptatu,n cycles as the spent wash was disposed into the pit intermitently

with high temper rature. Further this was left to cool overnight. Hence the strain

isolated from this environment showed highest thermotolerance of retaining 100%

viability for 5h at 5C< T’ru strain was then subjected to regular thermi

adaptation cvcles to S0°C for 3h and the colony dwe‘toped after 48h on the plate

was further cultured and the cycle was repeated for 15 times. Due to the regular

thermal adaptation progmmm Lhermo‘to}eranoe was 1mproved from 5 to 8h (for

the retention of 100% viability) at 45°C. Thermo adapted strain showed rapid

death rate after 30min incubation at 55°C, however retained 100% viability for

68h at 40°C. Mutation with UV radiation and eth»lmahane sulphonate has -
improved thermotolerance (of 100% retention of wabz ity; from 68 to 72h .at
40°C. The viability of the strain has dropped to 50% of the initial viable cells by

120h due to the exposure to 40°C, while bupplcmentanon with oleic acid or soy
flour has enhanced the thermotolerance to 58 and 64% respectively.

Proceedings of Jaffna Science Association, Vol. 8, No. 1, 2000 10



OPTIMIZATION OF FERMENTATION CONDITIONS FOR
+-AMYLASE PRODUCTION FROM
ASPERGILLUS ORYZAE-By»

Vasanthe Senthuran, Vasanthy Arasaratnam
and K. Balasubramaniam
Departizent of  Biochemistry, Faculty of Medicine
University of Jaffna, Sri Lanka

In baking and food processing industries fungal c-amylase 1s preif‘rred dueto i
compatibility, which has led to FDA to approve its use in food pr.)cem.lng
industries. For the indusirial production of enzymes. it 1s important to improve the
cultural conditions to obtain better \rcduction of enzymes. i'mtimization of age o
the spore inocutum i ied out with 4, 6, 9, 11, 13 and 27 days old spores (5 x
107 spores g medium’ Y in } he medium comammu soy 1 flour (30 9_ rice bran, 5 5.0 g
and mineral sclution (30 ml, E{Q AgSO ;4_ 0.062 gl™ and 0. frlgi CulS0Oy SH;O).
Four days old spores gave hi; : activity (9013 Ug DMM™ j than the
older spores at 96h. Then wit h -d;z:sys Q? m re inoculum optimum number of the
also determined by taking the number of ‘-’{'Oif‘b from

o
FC

,_.‘
‘S"
o
(62
=t
&2
3
B
w3
ff_
0

spores in the inoculur

4.5 x 10° to 4.5 x 10° spores g medium™ at 10 ili&ere*wu and 4.5 x 10° spores g
medium® gave uéhest production (14300 Ugl "V\.u*‘ ) of a- 9¢l

mviase at
When soy flour and rice bran were u >d in different r: 1
05 ximum (}‘,— sam‘,fia € ac *f‘wn\ was -f\,btainef 1448.5,

L
o+ TR
=

f =

v

{ 3
s}
(s}

-
.
<
(e
o
3

s

ass¢ },ft‘:é e
the same |
experiments

ar
cyre ! r anding vritied otor

CYEL glvs adding purified starch for all the mediu
+

U

froad
reaaty

Proceedings of Jaffna Science Association, Vol. 8, No. 1, 2000



b3
A
Univer s,é} of Jz’aﬁésa? Sri Lanks
Finding the optimal conditions fez the ethanol fermentation is mmporiant to
improve the sthanol production efficiency. This report presents the effects of pH,

s
temperature, agitation, moculum size &ﬂd the method of inoculum development on
sthanol fermentation of a thermotolerant veast 3”51"1!", The yeast cells were grown

in sterile PYN medi um, whic h consisted of (gi~1} peptone yeast exiract, 3.0;
KHaPO4 2.0; (NI 1.0 and MgSO4. 'Ti 0, 1.0 W“' glucose 100, The
iermmt»m o at 3 C showed complete utilization of glucose and produced

}*G i - E!lCuhC‘l at .3 i
viability (number of

2 3”)Ln‘ih n temperature for growth was 36°C

}' owever 98%
ells /total cells x h“! was observed at E‘e

6 and 4G°C.
At 45 and 50°C, :xbf::hﬁi, regidm I-1, 50 &70gl"
s with different pH value
nd fermeniation. The

L and 835 & 60% respectively.
revealed that pH 4 5 and 5.0
inoculum size of Is mi-! showed 4 8% in : Z oduction than

109 oo hs ml-

with | ?ht; et ha.*sz produced W:fh
106 cells - 48h fermentation respec
method if the incculum is in‘%i}ai";{; in

ing

sanme I}T“i Of Ine H?Cuidll’i.
medium has improved the rate of

proceeds rapidly. hgzta
sroduction and vi abmw of cells.
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IN SITU EXTRACTION DURING LACTIC ACID
' PRODUCTION USING ION-EXCHANGE RESIN

A.Senthuran, and "%' asan %he Senthuran
Deparfmeni of Biochemisiry, Faculfy of %;f{;i ine
University of Jaffna, Sri Lanka. b

Hajni Hatti i\&ﬁ; and B. Mattiussoen
Department of Biotechnolog,
Center for Chemistry and Chemical Engineering
Lund University, Sweden

Food and biochemical indusiries use ia-’fic acid in numerous ways, but its
production 1s himited by end-product "ﬁﬁiéﬁ. To avoid such® mhibition,
integrated approach of exiractive fermentation technique was carried out.
Fermentation set up for exiractive fermentation contained a jacketed column
reactor packed with 2 gl” polyethyleneimine (PEI) coated foam glass, Poraver
beads (2-4 mm mean dismeter beads) to which Lactobaciilus casei ceils were
immobilized and the column was connected to a jacketed stirred tank fermentor
contammg the fermentation medium. The stirred tank fermentor was cmmected to
a resin packed column (Amberlite IRA-400, 400 g weight) via pI—i mntru In
control experiment (recycle batch fermentation), the pH '
titrating m’f}* 60N r{, JH throughott the expcrmem Fermen
6.0y contained (gl™) glucose, 95; lactose, 5. veast exiraci
, 0.5 sodium citrate, 1.0, Mg3G,. 7H,0, 0.05; )
FeS0O,.7H,0, 0.002 and asyarby‘ acid, 0.005. When the total mg T con

in the medium was 50gl™ (glucose : lactose = 19 : 1) the pmductivitis‘ts )

control and extractive fermentation were 3.0 and 4. 11 ly.
when the total sugar concentration was increased to i.i}i_.n‘ the produrtivities

= 1

obtained were 2.2 and 3.ig!"h? in recycle batch and extractive fermentations
respectively. Thus ‘si"m-' 4 fold increase mn overall lactic acid productivity
when recvele ferm nw sn*'ﬁnea to \,X'ii’df’tﬂt’ &em‘,; t":a. he lactic
acid production efl
results indicated

el
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o - AMYLASE EXTRACTION FROM MOULDY MEDITM
AND ITS CHARACTERIZATION

Yasanthe Senthuran, Vasanthy Arasaratnam
and K. Balasabramaniam
Department of Bicchemistry, Faculty of Medicine
University of Jaffna, Sri Lanka

Aspergillus oryzae from different sources were collected and pure colonies were
isolated from different 331‘1}‘163 Isolated bf‘ﬂaﬂs were grown in PDA plates anc
potent w-amylase producer which produced bigger diameter of the halos anc
highest a-amylase activity [9mm diameter and 4179 T : D‘w Mouldy
Medium) activity] was selected for further r studies . The s eczed strain ( ﬁrv"m:
Byy) was cultivated in solid and submer ged media containing sov ﬂsur

bran, 5.0 g and mineral solution (30 ml, H,0; MgSO,, ¢ 4
CuSQy. SHO). Maximum «- an ¢ production hy A. orvzae By under solid
and submerged conditions U Ug DMM™ and 575 U ml medium® at 96
and 114h respectively. The effect of time on o amylase extraction from mouldy
bran {mouldy bran i rYi:ra,Li t ratio = 3‘ was Ud:“ h ~';.1&ia: nwsnh&m
buffer 1'1’} ”11\1. t’IIL > f‘}j an SZVINE eXiraciion wa
thereatter no signif cant i
extractants such as di
and citrate-phosphate
extractant ratio were studied.
the best optimum
citrate-phosphate buffer
optimmum pH for the ¢
produced was mea:
‘)i)D"Hhm pﬂ and optimum temperature of

e 515:5315‘\)‘3"(3?‘7

£

et

»..._\,

ar

3, ha&ﬂuﬂ

yme was ’oe*:'i‘

buffer to ‘nmn atio of h

¢ enzyme was 4.5. The «- amvlase activity
= 3 {

the reaction time was uxm as > .
the «- amylase were 5.1 (at 30°7) and

oo rrmek
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CHARECTERIZATION OF OSMO TOLERANCE AND
ETHANOL TOLERANCE ABILITY OF A
THERMOTOLERENT YEAST

S. Balakamar, Vasanthy Arasaratnam
and K. Balasubramaniam
Depariment of Biochemistry, Faculiy of Medicine
University of Jaffna, Sri Lanka

A combination of high temperature, ethanol and osmo (sugar) tolerances are
clearly desirable characteristics in fermentation processes. A relationship befween
these tolerances has often being suggested while never being well defined This
paper reports on the ethanol and csme (sugar}- tolerances and the effect of heat
shock on enhancing these tolerances of a thermotolerant yeast strain isolated from
the distillery environment and developed in this laboratory. The yeast cells were
grown 1n sterile PYN medium. which consisted of (jgl‘l'f) peptone, 35, veast
extract. 30, KHpPOy4 20 {(NHq 2304, 10. and MgSO4.7H2O, 10; with glucose
sogl-! at 36°C with reciprocal shaking (150rpm) for 18h for inccuium
preparation.  The ethanol tolerance of veast was determined at different
concentrations of ethanol (0-200gl-1) addsd to the PYN and soy flour 3.5g1-!
supplemented PYN media separate.y and incubated at 40°C with shaking
(150rpm). Viable count and ethanol were determined. The viability was reduced
with the increase of the added ethanol concentration. Complete cell death was
observed at 48h with 150gl-! added ethanol. Soy flour supplemented PYN
medium was conducive for better ethanol tolerance. At 100gl-1 added ethanol
level the viability was improved from 70 to 75% with soy flour supplemen‘ation
at 48h. At 150gl-! added ethanol level complete cell death and 20% viability
were found in PYTY and soy flour supplemented PYN medium respectively at 48h.
Soy flour supplementation was ineffective at 200gl-! added ethanol tevel. The
osmo tolerance was determined at different concentrations of sorbitol {50 - 400gl-
1y added to the PYN and scy flour supplemented PYN media separetely. The
osmotic effect caused by the non metabolizatie sugar was well tolerated by veasts
mn soy flour supplemented medium than unsuppiemented medium. Combined
effect of added ethanol and osmotic effect were studied in PYN and sov flour

th
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sorbitol- 200gl-! and 0 - ?«,i){igi‘

supplemented PYN media fsepar-e"te'iy havin

and ethanol stress were more
he soy f{lour supplem:- ﬂt tion

lethanol. The comhra
pronounced than t .ue*r in

has protected the "edb* fﬂ?ﬁ“ﬁ‘.ﬁ the cot ribined stress. At 100'and 150gl-! added
ethanol levels total cell —ﬂt‘ was observed in PYN medium whereas in
supplemented medium 10 and 5% viability was observed respectively. Effect of
heat shock along with:sov T‘icw._ ;Uﬁpiem&maﬁm was also studied. Results

showed that heat shock fuftm:’f anced the ethanol tolerance. Inoculum (18h)

o,

was subjected to heat shock at 45°C for. 15 min and was added to sov flour
supplemented PYN medium having . 200gl-! ethanol and incubated at 40°C.
Cultures grown in PYN medium at 36°C showed 93% viability at 50h. When the
inoculum grown in PYN medium at 36°C was transferred to PYN medium having
200gl-1 alcohol and incubated at 40°C. 60, 20 and 0% viabilities were observed at
10, 20 and 30h respectively. When the inoculum grown at 36°C was subjected to
heat shock at 45°C for i‘Jmm and was transferred to PYN medium having 200gl-
alcohol and incubated at 40°C, 70, 40, 32, 18 and 10% viabilities were observed at
10, 20, 30, 46 and 50h respectively.
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EXTRACTION AND KINETIC STUDIES OF THE PROTEASE
FROM MALTED RICE

‘Kalpana Chandrasekar, Vasanthy Arasaratnam

and K. Balasubramanian.
Department of Biochemistry, Faculty of Medicine
- University of Jaffna, Sri Lanka
The existence of proteolytic enzymes in wheat and barley flours has been
recognized since early in the century. The present study deals with the extraction
“and  kinetic studies carried-out with rice mait protease obtained from
“Mottaikarupan™ variety of rice. Germination of rice g,ran s was carried out by
soaking the grains in distilled water containing 0 10gl™ Na,$,0s for 12 h, then
drained the steeped water and allowed the grains to germinate in a moistened
bag and kept in dark at 35°C for four days. The germination was arrested on the
fourth day, by drying the mahed rice at 40°C for 2 days and powdered. The

protease from rice malt powder (1.0g) was extracted by suspending it in 5.0 ml of

different GXT,I’d.Cid 1ts ‘such as distilled water. phosphate buffer (0.01M, pH
phasphatﬁ buffer (0.01M, pH ”.“,7 10g]™ NaCl, and 1% v/v, Glycerol. Hi
activity of protease was extracted with 0.03M phosphate buffer at pH 7.0. Then

the optimum pH and concentration of the phosphate buffer were d determined. T%e
kinetic properties of the rice malt protease was studied. The optimum pH a
temperature for the activity of malt protease were 7.2 (at 50°C) and 50°C (at ’)F
7.2) respectively. At the optimized conditions, the malt protease act ivity showed
zero order kinetics for 61 min. . The Km and Vmax of the malt protezse were
1.646 gl casein and G 0773 U resp‘ct ively. The temperature and pH stability of

the protease were also determined.

§.¢
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COMPARISON OF LACTIC ACID PURIFICATION RY
PRECIPITATION AND ION-EXCHANGE
: CHROMATOGRAPHY

A. Senthuran, and Vasanthe Senthuran
Department of Biochemistry, Faculty of Medicine
University of Jaffna, Sri Lanka

Rajni Hatti Kaul and B. Mattiasson
Department of Biotechnology, Center for Chemistry
and Chemical Engineering, Lund University, Sweden

Some of the major economic hurdles and process cost centers on conventional
carbohydrate fermentation process are in the complex separation steps which are
needed to recover and purify the products from the crude fermentation broth.
Hence an attempt was made to purify lactic acid by conventional precipitation
methods as calcium lactate, and ion-exchange chromatography using Amberlite
IRA-400 resin as ion-exchanger. In batch fermentation, CaCO; was used as
neutralizing agent, hence lactic acid was precipitated as calcium lactate. The cells
were removed by filtratlon and the fermentation broth was decolourised using
activated “haruocml (10 gI'™). The decolourised filtrate was concentrated from 150
to 400 gl” and left at room temperature for 18h. The crystals formed were
removed by filtration. When calcium lactate was concentrated to 250 gl”,
maxunum ()( o) calcium lactate was crystalised. The calcium lactate crystals

were treated with sulphuric acid and the lactic acid was concentrated to 800 gl

by flash evaporation. The concentrated lactic acid contained (g™ 1.8, totai sugar,
1.0, reducing sugar and 0.9, protein as impurities. Hence as an alternative ion-
exchange chromatography was tried. The adsorption capacities for lactic acid

Amberlite-IRA 400 and —401 were 186 and 99 g kg resin . Amberlite-I;
was selected for purification studies at pH 6.0. Lactic acid purification was
carried out in batch wise and packed column. Packed column method was selected

as the lactic acid was concentrated by 16 fold while it was ﬂlaied from the
column using 2N HCIL The eluate was concentrated to 800 gl! by flash
evaporation. HPLC an a} s showed the absence of sugar and protein impurities.
Further the resin could sed for more than 25 cycles without loss in adsorption
capacity. These results showed that lactic acid can be purified using Amberlite-
IRA 400 resin efficiently.

C'"
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ETHANOL PRODUCTION BY
A THERMOTOLERANT YEAST
AT HIGH GLUCOSE CONCENTRATIONS
IN BATCH AND CELL RECYCLE OPERATIONS

S. Balalasmmar, Vasanthy Arasaratnam
and K. Balasubramaniam
Department of Biochemistry, Faculty of Medicine
University of Jaffna, Sri Lanka

The potential economic benefits in ethano! production could be realized by
conducting fermentation at 40 “C and above. In this study a thermotolerant yeast
isolated and developed in our laboratory was used. Sterile PYN medium, which
consisted (fgi‘l‘) peptone, 3.5; veast extract, 3.0; KH2PO4, 2.0; (NH4)2504, 1.0,
and MgSO4.7H20, 1.0 and glucose 100 was used for inoculum preparation.
When PYN medium with 150, 200, 300 and 400g}'1 glucose was inoculated with
the veast strain and incubated at 40°C C by reciprocal shaking (150rpm), 1‘1601“1
glucose was completely utilized at 36h and 68gl-! ethanol was produced. With
200, 300 and 400gl-! glucose in PYN medium 72, 70 and 68 gl-! ethanol was
respectively produced. When the medium composition was doubled (2 x PYN)
except glucose, alcohol production was increased to 88, 92 and 90gl-1 with 200,
300 and 4052{1 glucose containing 2 x PYN media respectively. When different
supplementation (9}'*; such as MgS04.7H20 (5.0 and KH2PO4 (5.0) or yeast
extract (20), or peptone (14.68), or soy flour (34.5) or oleic acid (Iml™ 1Y were
made to 2 x PYN media having 300 and 400g]-! glucose. ethanol production was
120 & 130, 130 & 135, 120 & 125, 140 &145 and 98 & 100 respectively. Soy
flour was the best among the supplements and produced 140 and 145g]-! ethanol
at 300 and 400gl- 1 glucose respectively. Efficiency of glucose utilization with
soy flour supplementation was 23.3 and 85% respectively of the mitial 300 and

400g1“1g}ucose added. Alcohol  production efficiency with soy flour
supplementation was improved from 60 to 91.5 and 44.0 to 71.0 with 300 and
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40 )m‘ glucose W‘len cempared with unsupplemented 2 x PYN medium.
cell recycle o

In the
yele operations the first batch fermentation took 36h to exhaust glucose
and produced 140gl- 7‘ alcohcl. In five batches of subsequent cell recy:l=s 3"
110, 101. 80 and 45 I-! alcohol was produced. Stuck fermentation was obse
with advancing cycles with increasing residual
observed after 6th bat

sugar.

es No fermemanon W,
tch of cell recycle operation.
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SACHHARIFICATION OF THE LIQUEFIED STARCE L.
IMMOBILIZED ENZYME IN BATCH PROCESS

Vasanthe Senthuran, and A. Septharan
Department of Biochemistry, Facuity of Medicine
University of Jaffna, Sri Lanka

Rajni Hatti Kaul
Department of Biotechnology, Chemical Center
Lund University, Box 124, 8-221 60, Lund, Sweden

Glucoamylase and pullulanase have been immobilized to several carriers such as
porous silica, alumina, controlled porosity glasses and ceramics. The attachment
of biologically active molecules to porous glass beads 1s attractive due to their
chemical stabilities which carry regeneration properties. Dextrozyme is mixture of
glucoamylase and pullulanase and hence enzyme mixture can hydrolyze o-1.4-
and 1.6- links in liquefied starch. Stability of the Dextrozyme was determined at
60, 55 and 50°C and the free enzyme respectively lost 30, 10, and 0% of its
liquefying ability at 24h. Whereas only 4% of the enzyme activity was lost in 8
days at 50°C. Hence it was decided to carry out the saccharification process at
50°C. Dried starch suspended in distilled water {100 gI™") was gelatinized at 105°C
for 5 min, cooled to 95°C and amylase (0.5ul g” starch) was added to liquefy for
1h with constant stirring (200 rpm) at 95°C. This liquefied starch was used for
saccharification. Control pore glass (CPG, Sg) beads were coated with aqueous
solution of Polyethyleneimine (PEL 20 gl”, 10 ml, pH 7.0), by mixing for 1h, and
washing with acetate buffer (pH 4.5. 0.01M) and drying at room temperature. PE]
coated CPG (1.0g) beads were mixed with 1-ethyl-3-(3-dimethylaminopropyl)
carbodiimide (EDAC, 10 mg) dissolved in sodium acetate buffer (Sml 0.01M, pH
45), and different amount of Dextrozyme (100 and 200ul) for 20h at 50°C.
Unbound enzyme was removed from the CPG by washing with the same buffer;

™

16.6 and 26.3 mg protein. 5.3 and 8.0 units of pullulanase (PUN) and 13.16 and
21.5 units of glucoamylase (AGU) were immobilized respectively to 100 and
200ul Dextrozyme added CPG beads. In batch studies to the immobilized
Dextrozyme preparation, liguefied starch (1.0g CPG in 100 gi” liquefied starch)
was added and incubated at 50°C while mixing at 100 rpm. With free and
immobilized enzyme preparation complete saccharification was obtained at 8h

Proceedings of Jaffna Science Association, Vol. 8, No. 1, 2000 =3
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and the immobilized enzyme was used for 10 ¢ c.cmcmh atio
volume of Dextrozyme used

to immobilize CPG was dw,u 5
ccharify the liquefied starch (1C
'Wa-, obtained with-50 8?1\_; H

and 100ul} and used to 52

Complete saccharificati

8h. But for 20ui imn

liquefied starch 7100g fﬂ }Ofv}mi} was saccharified at

immobilized CPG, the hm\,'-takm or. compiete saccharificati
e

)}_ 1 immobili > at

p..‘...» Q

respectively. -The 300 gl liquefie d starch (11 J0mi) was me ompir’t@} sacc
with 50ul h.mohthzm“! -(TPLT while 14t was completely saccharified o i(-uu}

immobilized CPG at 54h. From the results obtained, 100ul immobilized CPG
could be used for ‘sacchaﬁﬁcatum ot the liquefied starch.

*

]
b

Proceedings of Jaffna Science Association, Vol. 8, No. 1, 2000

hilized CPG il fook 22h Wheh: m‘r as&r;i voium& of

B

0



(e
e
Lo

IMMOBILIZED DEXTROZYME IN FLUIDIZED BED
REACTOR FOR THE SACHHARIFICATION OF LIQUEFIED
STARCH

Vasanthe Senthuran, and A, Senthuran
Depariment of Biechemistry, Faculty of Medicine
University of Jaffna, Sri Lanka

Rajni Hatti Kaul
Department of Biotechnology, Chemical Center
Lund University, Box 124, 5-221 09, Lund, Sweden

Immobilzing gluccamylase to porous glass beads offers the dextrose and High
Fructose Syrup (HFS) manufacturer a potential reduction in both enzvme and
fixed capital costs while providing stability and resistance to microbial attack.
Fluidized bed reactor (FBR) offers great advantage over other reactors such as
packed bed reactor for immobilized systems when small particles are used and
when reactants are viscous or particulate. This paper presents the immobilization
of Dextrozyme (a balanced mxture of glucoamylase and pullulanase; to
Controlled Porous Glass (CPG) and saccharification of liquefied starch in a
fluidized bed reactor at 50°C. Dried starch suspended in distilled water (100 or
"00 My was gelatinized at 105°C for 5 mm afld liquefied with w-amylase (0.25 U

ml™ starch) for 1h with constant stirring (2 rp“n‘ at 95°C. CPG (5g) beads were
coated with aqueous solution of pol vedﬁ}, eneimine (PEL 20 gl”, 1u ml, pH 7.0),
and Dextrozyme ,lbuul 22.5 Units of glcoamylase n—l@L’ ; and 7.3 Units of
pullulanase { (PUN | was coupled to PEI coated CPG (1.0g) using 1-ethyl-3-(3-
dimethylaminopre ‘p v1) carbodiimide (EDAC, 10mg) for 20h t 50°C. To 1g of PEI
coated CPG. 166 mg protein was immobilized The immobilized enzyme
expressed 5.3 PUN, puliulanase and 13.16 AGU, glucoamylase activities. Thus
only 53% of protein were immobilized while 100% each of pullulanase and
glucoamylase e&:pec‘te:j activities were expressed when compared to the free
Dextrozyme. To determine the performance of the immobilized Dextrozyme,
Dextrozyme, the immobilized Dextrozyme (to lg CPG) preparation was
transferred into the coii ran (20 x 1 cm) and either 100 or 200 gll liquefied
soluble starch or 100 gl maize starch were saccharified at 50°C in expanded

mode (flow rate was 3 ml min™). Complete saccharification of 100 and 200g1”

(¥S ]
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soluble starch (50ml of each) took 7h and 14h respectively in exp
While complete saccharification of 100 gl (S0ml) hquuleu maize fl
Further incresse in maize flour concentration to 200 gi”' dect

ed bed and blocked the flow of the |
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YEAR- ROUND TAPPING OF PALMYRAH
INFLORESCENCE SAP

S. Mohanadas
Dept. of Agriculiure Chemistry, University of Jaifina, Sri Lanka

K. Sivakumar
Palmyrah Development Board, Sri Lanka.

- Flowering of palmyrah is seasonal. Male and female palmyrsh flowers during
January to April. Tender male and female inflorescences are being tapped by 'Ari-
pannat’ and ”I“nattu— pannai’ techniques respectively. Fully-grown but green male

and female inflorescence are being tapped by 'Valu-pannai’ and Kaiveddy-pannai’
techniques respectively.

Forty-eight palmvrah palms were tapped for inflorescence sap at Tellipalai. J affna
by selecting 12 paiﬂs for each technique. Results indicated that annual yield o
sap by 'Valu- pannai' is the highest (342-1/palm/year) compared to 'E{aéveddy-
pannal’ {254-1/palwy/ Year), qhwd-pmm (235-1/palm/vear) and 'Ari-pannar’
(178-1/palm/year). But the duration of tapping in a season by different *ec}quu«,
is not in the same order. 'Valu-pannai’ and 'Thattu- pannai’ could be tapped for 2.5
months in an vear whereas Kaiveddy for 2 months and 'Ari- paimai’ for 1.5
.. Therefore the daily vield of sap during tapping season for 'Valu- pannat’
15-1/palm/day which is the highest compared to 1 pagﬂfﬁqv by
Kaiveddy- panng 1. 3.73-1/palm/day by 'Ari-pannat’ and 3.12-1/palm/day by
"Thattu-panna

5

Although palmyrah flowers during the first quarter in each yea produurﬁ about 8
inflorescences, the selection of different techniques for tapping ensured ve

3

round yield of inflorescence sap. Tu:s 18 being a:hzcw'j by tapping Aﬁ-bmm 3
between January o pr_“ Valu- pannai during April, May, June, Thattu- pannai
during Ma}'_, ] Jm,, July and Kaiveddy between June to September. On an "feg
a skilled worker tap 10 pelmyrah ;‘alms annualy by selecting 3 palms by An-
pannai technique, 2 palms each by Valu-pannai a and Thattu-pannai technigues
respectively and 3 palms by Kaiveddy-pannai technique. Therefore on an overall
average, a palmyrah palm can be }fif:}d ed daily 3.75-1 (5 bottles) of sap for 65
days (2 months} resulting an annual vield of a pprommm& 250-1 of toddy

o

ar-
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TIME OF HARVEST IN RELATION TO THE QUALITY OF
DEHYDRATED BANANA SLICES

P. lankovan. and 5. Mohanadas
Faculty of Agriculture, University of Jaffna, 5ri Lanka

R.5. Wilson Wijeratnam

Ceylon Institute of Scientific and Industriai Research, Colombo 7, Sri Lanka.
The 'Kathali' (Embul) varietv banana bunch after opening of the flower reaches
physiological maturity between 9 to 10 weeks while growth and development of
finger progress over thirteen-week-period. The fruits could be preserved by
dehydration during the period of glut. The dehvdrated banana slices in the market
much often lose its consumer acceptability because of its inferior sensory
attributes. This studies was undertaken to evaluate the effect of maturity between
10 to 13 weeks of growth of banana fruit on the quality including sensory
attributes of dehydrated banana slices

Pre-drying treatments of fruit slices was standardized before the actual
dehydration studies. Different pre-drying treatments were investigated with
hlcmchmg food permmsxbic acids, anuo\ldam& sugar solution, and combination

techniques to improve the sensory atiributes of the finish product. The most
suitable pretreatment is a combination technique with 40-°Brix-sugar solution
containing 0.2 percent citric acid for 12 hours at ambient temperature. It gave the
highest score for colour 7.5, taste 7.1, texture 6.8 and overall acceptability 7.0,
which are significantly different to other treatments (p < 0.05).

Harvested banana bunches of 10,}}. I3-week-old stages were subjected to
ethylene “pphua‘mo;} in order to initiat r1p<3m"1'T at the same time. Fully ripe, firm
fruits were selected for daiﬂva_i_ratmn studies. They were washed, peeled and cut
into 5 -6 mm thick slices. They were then trea ed with 40-°Brix-sugar solutio
containing 0.2% citric acid for 12 hours at ambient temperature. The slices were
rinsed with water md further dried in a cabinet drier at 63°- 65°C till the moisture
- content reduced to 18 -20%. The slices were packed in polythene bags and used

for studies on phy 1ﬂ0~cnemm'*1 and sensory attributes.
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Sensory score obtained from the d vdrated slices
indicated that there is a progressive increase i‘nﬂ{ E ality
starting from 10 to ‘iS—wee&ok’i stage. The ore out of

prepared from 13 week-old sta

7.0, flavour 6.0, texture 6.0 an
from EU—wcPh ol d'

However Ihe_;. it
the above ;s{:-nso.z‘}’ &

Asfara
acidity dnd d,acor%ic acid ¢ it ar 101
H-week—old stages (p < ) 5‘; The de’r“furaued shce‘; from 13—week old stage

tained 54%(w/w) total so solids, 1.32%(w/w) titratable acidity and 6.
m gf u&g ascorbic acid as compared to 10-week-old stage that contained 47.20%,
1.18% and 4.90 mg/100g respectively. The recovery of dried sliced banana was
higher being 22.30% at 13-week-0 1 d stage as compared to 18.37% at 10-week-old
stage. The recovery of dried slices banana of 12-week-old stage is 21.74%, which
is not sigmficantly different to that of 13 week old stage (p <0.05).

Therefore banana fruits could be harvested between 12 to 13-week-old maturn,y

stages to produce good quality dried banana slices which have desirable sensory
attributes and nutrient content.
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WATER BALANCE ANALYSISTO
PELWATTE SUGAR CANE PLANTATION IN SRI LANKA

Thushyanthy Mikunthan
Department of Agricultural Engineering, Faculty of Agriculture
University of Jaffna, Sri Lanka

Water balance technique is a standard hydrologic process based on the basic
physical principle of conservation of mass. In most cases, the term water balance
implies an analysis which balance the continuity of equation either on a static or
dvnamic basis. On long term, the changes in storage are relatively unimportant
and it is customary to assume that inflow to the system is balanced by out tlow.

In Sri Lanka the production of sugar cane can be increased by three folds with the
same extent of land under cultivation by supplementary irrigation (Ratnaweera,
19925 since water is the life blood of sugar cane and also is the main limiting
factor in achieving the potential vield when sugar cane is grown under rainfed
conditions. Water balance studies shows soil moisture changes and the amount of
run off which is available to store in the reservoirs which subsequently can be
used for supplementary irrigation and this is one alternative approach to over
come the yield reduction due to water shortage.

Water balance model consists of balancing input and output of the aquifer was
used to calculate water yield from the catchment and analysis was conducted
using daily observed rainfall data of 17 stations from 1982 to 1996 and daily pan
evaporation readings from 1991 to 1996.

Results showed that only during Maha season there was significant amount of
runoff generated and Yala season required irrigation for sugar cane to have
optimum growth conditions In a given vear, an average value of runoff generated
from rainfall during Maha and Yala seasons were 196 mm and 49 mm
respectively. However some years showed very low values of run off generated
even in Maha season. Only 200 ha can be imigated with the generated run off
during Maha seascn from an area of 1000 ha during an average vear.

{

It can be concluded that the amount of runoff and deep percolation depend on not
only rainfall and better distribution of rainfall of an year but also an amount of
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ecetved in the previous vear and its ust**bufitﬂ
seasons. The generated rmmf from th\ cauhn*ent as ins
irrigate entire plantat mn :

Reference
Ratnaweera, U (1992}, ‘Sugar.cane based farming systems in the dry zone of Sri

In; Rainfed farming i the -dry zone of Sri’Lanka. Mapa,

Lanka. pp. 54.58. In:
R.B.(ed). Proceedings of SLAAS symposium on rainfed agriculture.
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CARBON AS AN OXYGEN FERTILIZER FOR
LOW LAND PADDY CULTIVATION

Hmshvamhv Mikunthan
Depariment of Agricultural Engineering, Faculty of —&grlculture
University of Jaffna, Sri Lanka

B.F.A.Basnayake
Department of Agricuiltural Engineering, Faculty of Agriculture
University of Peradaniya, Sri Lanka.

The rising labour cost and the need to intensify rice production through double
and triple cropping provided the economic incentives for a switch to direct
seeding. Simultaneously, the availability of high yielding, short duration varieties
and chemical weed methods made such a switch technically viable. s the rice
production systems undergo adjustments in response to the rising scarcity of land,
water, and labour, a major adjustment can be expected in the method of rice
establishment and this would be possible since the direct seeded area in Sri Lanka
is about 0.7 million ha, which is approximately 77% of the total rice area in the
region (Pandey and Velasco, 1991}

In low land direct seeding cultivation particularly when the seeds are placed
within the soil, lack of oxygen causes poor germination perceniage because
oxygen supply decreased almost to zero except in a thin layer st the soil surface in
puddle conditions. In Js f1pc and Thailand, calcium peroxide was used as oxygen
il tilled to depth of 20 c¢m was irmgate d m cold

fertilizer and in Pak;sra; il
oxygen (Nakamura et.al., 1986). Thwe methods are

water that contains dissolve ’i

very expensive and therefore experiments were co snducted in the laboratory and

field to investigate the possibility of supplying oxygen using carbon as an

alternative source since carbon is used as an sbsorbent for gases. This sorptive

propcruea of carbon is the re-uit of their very large internal surface area as 1000m
* /g (Encyclopedia of Science and Technology, 1982).

Carbon powder was prcpzm:'i from grinding charred paddy husk and. a carbon

coating machine was designed to coat the paddy seeds with carbon. Randomly
three different viable paddy varieties BG 380, BG 400-1, and BG 94-1 were used.
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Coated am non coated seeds were fpianted in four it depth; 0 mm. 1 om,
1.5 em; 2 em and seeds were placed manual ' : zato:‘ and Jhon ;Jhia,
seeder was used in the field. 7 ¢ =ty 7 Hob T ey d
Laboratory and field observations revealed that the germination was 100 percent

for the seeds, which were place x:i on the soil surface. When the depth of the seed
placement was gﬁduﬂ ly increased : gernmination peroentage, decrgased 1
uncoated seed. For coated seeds there was no any significant difference. bctwcﬁn
the seeds which were placed on the soil surface and within the soil.

Coating the paddy seeds with carbon was very effective in germination,
improving scedhné, emergjeucc and subsequent growth, and can behave as a soil,
conditioner. However, keeping quality of 'coated seeds.and possibili tv' of using
this technique for large-scale farming must be te:,tea in a practical situation before
recommending this technique. :

References
"Encs uopedza of Science and Technology” ( 1&% ) Vol. 3, cha-cvt, Mc. Grow Hill
Book Company, New York, p. 17.

P

Pandey.S.. and Velasco L. (1991) Economics of dire edi ing in Asia: Patterns of
adoption and research priorities, IRRN, 24.2: 6-11.
. S.. (1986 ing with coated

, Agi ,,mtumi Meuha nization in Asia. Africa and
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DESIGN FABRICATION AND EVALUATION OF ANOTUDLE
EXTRUDER

N. Kamalathas, P. Alvappillai and R. Vijayaratnam
Department of Agricultural Engineering, Faculty of Agriculture
University of Jaffna, Sri Lanka

As a processing industry noodle has a wide range of suitability to adopt in small-
scale production of our region. The adoption of latest technology may be difficuit
because of cost and scale of production. An extruding machine for noodle
processing was designed and fabricated with locally available materials and
technology suitable to use. in small-scale industry. Sliding mechanism (piston,
cylinder) using manual power is used in machine design. Height of the machine is
130 cm and occupies 1600 cm®. A worm and wheel gear system attached with a
rotary wheel was arranged to obtain and transfer the manual work to piston. The
cylinder and gear system were systematically arranged on a flat thick plate. The
dough was fed into the cylinder through the hole in the cylinder wall. While
rotating the wheel the, piston compresses the dough inside the cylinder against the
die. The extruded strands were collected on the net plate, partially cocked and
dried.

Selected dimensions for the machine was suitable in handling the machine
Manual power utilization was easy and enough for extrusion. The die produced
desirable shape and size strands without overlapping, The noodle prepared with
the machine showed good wisual characters, good mouth feel and did not
dissolved when cooked. Hence the design and material selection are suitable and
the machine could be used for the production of noodle.

s =
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EFYECT i?i? LEAF POSITION AND TOPPING ON
JRADING OF BCT IN VADAMARADCHI

P. Alvappillai, N. Kamalathas and P. Manckery
Department @% Xg ricultural Engineering
University of Jaffna, Sri Lanka . .

1 ’v’adam&rgci i. Market demand for Black
7 on (mal:iiv and size of the leaf. Quality
The mymment was c_onc‘mied

tha season 199

Ma
caf area (LA) aﬁd Leaf D(‘mitiu‘l

Tobacco is one of th
uhcwmg Tobacco (BC
of the leaf can be 1
in the Depaﬂment
Hartana ¢xpmmsz
{ LP ) at the plant in t}ﬁ

ghE:

Lcaf size is the quality and grading of leaves.
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EFFECT OF UNDEGRADABLE DIETARY PROTEIN
SUPPLEMENT IN UREA MOLASSES BOLUS ON THE
DEGRADATION PROPERTIES OF RICE STRAW IN SHEEP

S. Uthayathas
Department of Animal Seience, Faculty of Agricalture
University of Jaffna, Sri Lanka

AN.F. Perera and E.R K. Perera
Department of Animal Science, Faculty of Agriculture
University of Peradeniva, Sri Lanka

Supplementation of undegradable dietarv protein (UDP) in urea molasses bolus on
the degradation properties of rice straw was studied in sheep. Molasses, urea rice
bran, salt and mineral mixture, at the rate of 350, 120, 480, 30 and 20 g/kg
respectively, were mixed fo yreparP urea molasses bolus and kept as control (Tg).
Four sources of UDP namely local fish meal (T,). imported fish meal (T,),
refuseed tea leaf (T3) and heat treated sovbean meal (T,) were incorporated in
urea molasses bolus at the rate of 30, 30, 150 and 50 g/kg "spectﬂux by
substituting equal amounts of rice bran used in control. T\m ruminally canulated
sheep with average bodv weight of 20 kg were used Test feeds were
supplemented at the rate of 100 g/head/day with b’L‘.\iﬂ fe ed of rice Strav To
estimate degradability, straw was ground to pass mm ser

filled into mf’iﬂn 'hcz;ch These bags were incubated in the

14 e = T, =a
16, 24, 48, 73, 9¢ 1d 120 hour fespecm&iy. D}sa speara

3
organic mattq O‘f straw were calculated at different

determine the treatment eife ct. Dry matter degradation at o,
T, T Taond Tyowere 177 £ 078, 177+ 278 206+ 208 18 d173
= 1.4. respectively. Organic matter dcgra ianon aL 5% outfl Ti, Ta,
T3 and T; were 150 £ 0.82, 282 180F2 1215 + 1.58
respectively. The results confirmed that the suppiemen ation of tested
undegradable dietary protein sources did not alter the degradation properties of

rice straw in sheep.
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EFFECT OF AGRONOMIC PRACTICES ADOPTED ON THE
YIELD OF POTATO IN JAFFNA DISTRICT

S. Sathiyaseelan and S. Rajadurai
Department of Agronomy, Facully of Agriculfure
University of Jaffna, Sri Lanka

A field survey was conducted during 1998/99 to study the effect of awareness and
adoption level of improved prou.uctioﬂ echnology on the vield of potato in the
Jaffna district. A number of 75 sample farmers from five potato growing
Agricultural Service Centers (ASC) were interviewed witha questio;maire‘

The study reveals that awareness on Droductlon tec}momg} was high among the
growerg but ‘iﬂr;"' adopimﬁ level was low in all potato growing ASC of Puttuf

i and Nallur.

Tt was also found that the technology adopted in terms of seed rate and planting
space, ;jlammg time, amount of organic manure used and nitrogen application and
age at harvesting had attributed to higher tuber vield in potato. The recommended
seed rate of 2000 Kg / ha was planted by 72% of the farmers. The farmers of 68%

followed furrow p’m nting a.né 32% used ridge planting. 58% of farmers agreed to
have wider spacing for Fven though 98% of farmers aware the correct
gave the h cﬂes’ yield. 62.6% of famﬁ.er.; were known

on of organic manure of which very few

¥
P

time of piammg, only 39% planted during the fourth wee ?s of N\ﬂ/ ober thﬂ

was known to 11%, 21%
adopied the recommendec 1y ]
95% of farmers were aware about *1# 1mg-er* nt in ¢ of

An average yiﬂ& of potato was estimated as 13 Mt ha in .}faffna- ist ict hewever
a highest yvield of 14 Mi / ha was o ‘wfazred ‘.J»fht‘n harvest g. was done inh 75 days
after planting. Positive linear 1‘e’zaté31 ¢ ¢ '
organic manure used (r = 0.96) and for seed rdte@ £
Improvement on the awareness and adoption levels of improved production

'echno*w} nth recommended practices among growers would increase potato
yield in Jaffna.

‘__3 with yield of pmat
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OLFACTORY RESPONSE OF SHOT- HOLE BORER
(XYLEBORUS FORNICATUS EICHHOTF) TO TEA PLART
VOLATILES

M. Sivanesan
Department of Agronomy, Faculty of Agriculture
University of Jaffna, Sri Lanka

L.D. Amarasinghe

Entomology division, Tea Research Institute, Talawakale, Sri Lanka

Tea plant volatiles were tested to attract Shot-Hole Borer (SHE) (Xyleboru
fomicatus FEichhoff) at Tea Research Institute (TRI), Talawakale. Fie id
experiments were cairied out at St Commbs, Attam<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>