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DIRECTOR'S REPORT

The year 1991-92 witnessed one important change in the administrative
control of the Institute. Shri. M.R. Nair who was at the helm of the
Institute’s activities as its Director since 12 Sept. 1984 retired on 30 June
1991 and | assumed charge as the officiating Director of the Institute.

Shri. V.K. Sridhar, Sr. Admn. Officer relinguished his post at the Institute
on 29 Feb. 1992 10 take up assignment as Chief Administrative Officer at
IVRI, zatnagar.

As in the previous years, the Institute’s activities continued 1o progress
steadily. Some of the salient research achievements as well as extension
and education activities during the past one year are briefly outlined below.

Studies on conservation of fish catch have shown that trawls, fined with cod
ends of mesh size I15mm and below, landed a larger number of juveniles of
quality fishes compared to trawls with 30mm mesh cod end. Nets fitted
with square mesh cod ends however showed escapement of juveniles com-
pared to the conventional diamond mesh cod ends.

Significamly good catches were obtained ar an bpn’mum towing speed of 2.5
knots from small and medium vessels operated along the coast of Goa.

High gel strength agar was prepared from the sea-weed Gelidiella sp.

A method was evolved for preparation of paste fishery product from lean
fish meat,

The technology of incorporation of chitosan in fish feed to enhance its
water stability was transferred 10 one of the leading aquaculturists in
Andhra Pradesh.

Of various haemostatic agents tried for dental surgery, chitosan was found
1o be the most favoured agent of choice, taking into account its wound
healing capacity, bio-compatibility and comfort of the patients.

Fungi predominantly associated with dried fish were identified as Aspergillus
niger, A. flavus, Rhizopus and Mucor.

Refined and preservative treated commercial cured fish subject to thermal
treatment followed by packing in polythene bagsigunny bags sprayed exter-
nally with pyrethrum, gingelly oil or hydnocarpus oil warded off insect
infestation for considerably long periods.
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Technology of production of beche-de-mer was subjected to detailed investi-
gation and methods worked out to improve its preparation and properties.

Of different packaging materials tried for dried fish, metallised polyester
was seen to ward off insect infestation for longer periods of time.

Cooked, shredded, smoked and dried flakes similar in quality to masmin
were prepared from Euthynnus affinis.

For carrying iced fish, a polyethylene foam insulated plastic bag was
developed.

A laboratory model of a device for cleaning fish gut for preparation of
surgical sutures was designed and developed.

The fish pathogen responsible for the fish disease - Epizootic Ulcerative
Syndrome - was identified as Aeromonas: hydrophila.

Kanamycin Aesculin Azide Agar was found to give better recovery of faecal
Streptococci from frozen fishery products compared to KF Streptococcal
Agar. o

An ol fryer with temperature control. for frying fish cutlets was designed
and developed.

A 50 kg. capacity automatic electrical fish drier suitable for cottage scale
operation was designed, '

The Institute actively collaborated with other organisations to put to
effective use the various technical know-hows developed for the benefit of
the entrepreneurs.

A Summer Institute on Modern Technigues of Testing Fish and Fishery
Products for Food and Feed was organised. Thirty officials comprising
University teachers and Technical personnel participated in the Summer

Institute.
A

K. Gopakumar
Director
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The Central Institute of Fisheries Technology, named at the time of its
inception as Central Fisheries Technological Research Station was set up in 1954
following the recommendations of a high power committee constituted by the
Ministry of Food and Agriculture, Govt. of India. It started functioning at Cochin
in 1957 under the Department of Agriculture and the then Ministry of Food and
Agriculture with a small nucleus of staff for research work in fishing craft and
gear. The Processing Division of the Institute was started in 1958 and the
Extension, Information and Statistics Division in 1961. The Institute was given
its present name in 1962. The administrative control of the Institute was brought
under the Indian Council of Agricultural Research from 1st October 1967.

The Institute is the only national Centre in the country where research
investigations are undertaken in all disciplifies relating to fishing and fish
processing. Research Centres located at Veraval (Gujarat), Kakinada (Andhra
Pradesh), Burla (Orissa), Bombay (Maharashtra), 'Panaji (Goa) and Calicut
(Kerala) cater to the specific regional needs.

The Institute is headed by a Director with whom all administrative and
financial powers regarding Research and Management of the Institute are vested.
He is assisted by a Senior Administrative Officer, an Administrative Officer and
two Assistant Administrative Officers for dealing with matters relating to general
administration and an Assistant Finance Accounts Officer for looking after the
financial accounting aspects as also internal audit of the Institute. One Technical
Officer attends to the technical matters including those connected with research
projects handled by the Institute at its Headquarters at Cochin and Research
Centres.

The research work of the Institute is carried out by the following research
divisions.

Fishing Technology Division
Fish Processing Division
Bio-Chemistry, Nutrition & Microbiology Division

B =

Engineering & Instrumentation Division
5. Extension, Information & Statistics Division

Y A A o L A L A 1
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HEADQUARTERS, COCHIN
Fishing Technology Division
Scientists/Tecbnical Officers associated

P.A. Panicker, V.C. George, K. Ravindran, K.A. Sadanandan, N. Unnikrishnan
Nair, A.G.G.K. Pillai, KK. Kunfipalu, B. Meenakumari, N. Subramonia Pillai, P.
George Mathai, K.V. Mohan Rajan, M.R. Boopendranath, V. Vijayan, M.D.
Varghese, M. Nasar, A.C. Kuttappan, Saly N. Thomas, Leela Edwin, N.A. George,
T.M. Sivan, Varghese Paul, K. Radbalakshmy, M. Syed Abbas, M.V. Baifu.

Y A A A A A A A )
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Research Projects Handled

C-8/89(5) - Design development
and construction of a 15 to 20m OAL
multi-purpose steel fishing vessel for
operation in the Indian EEZ

G-24/91(3) - Conservation and
explottation of demersal fishery re-
sources of Indian EEZ

G-25/91(4) - Studies on

microfouling

G-26/91(3) - Harvesting tech-
niques for semi pelagic resources

G-21/89(5) - Low energy fishing
techniques

Report of Work Done
Fishing craft

The mechanical strength proper-
ties of common boat building timbers
like Artocarpus sp. Antiaris sp. and
Terminalia sp., both treated with
arsenic copper chrome compositions
of varying retentions, as well as
untreated controls, were studied.

The rate of corrosion, tensile
strength and Young's modulus of
HAL 5052 aluminjum were deter-
mined.

The applicability of Butler-Volmer
equation ‘to linear polarisation was
extended'to determination of abso-
lute corrosion rate of metals embed-
ded in wood.

The .bio-deterioration of struc-
tural timbers in tropical sea is a
serious economic problem confront-
ing the maritime activities. The
deterioration is usually assessed
qualitatively by visual examination
and counting the number of surface
borer holes. This gives a totally
misleading picture of the real internal
damage and strength loss suffered by
the structural member. The Institute
is currently engaged in quantitatively
assessing both internal damage and
the residual compressive strength by
radiographic examination and me-
chanical strength determination of
inservice structural members. This
method also inter alia provides a
means for quantitative grading of the

U L L A A
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efficacy of various commercial wood
preservatives.

A mechanistic approach to foul-
ing control technology was attempted
through a study of chemosensors
impregnated in porous ceramic plates
exposed to natural sea water.

Based on the resinous product
developed earlier as a base, a caulk-
ing compound was developed using
poon seed oil, rubber and sawdust as
a substitute for the traditional caulking
compound used in fishing boats.

At the request of the Wynad
District Collector, a detailed study
was undertaken on the "Possibilities
of fish harvesting and promotion of
tourism in Wynad District". Two
fibreglass boats of 3.5m length were
specified for fishing and tourism in
two lakes in the area viz. Thariode
and Pookot. Boats as per the
specifications recommended by CIFT
have already been purchased and are
now in operation in the lakes.

Demersal trawls

Three different trawl designs de-
veloped by the Institute, viz. 48m
rectangular demersal trawl, 38m HSDT
IT and 32m bobbin trawl were put to
extensive field trials from FORV ‘Sagar
Sampada’. A total of 30 fishing
operations were conducted in the
EEZ off West coast at depths ranging
upto 450m. About 45t. of fish and
shell fish were landed during the

operations, realising an average catch
rate of 1850 kg/h, the maximum
ranging upto 12000 kg/hr. Within
100-200m depth zone, Nemipterus sp.
contributed to the bulk of the landing
followed by Priacantbus sp. and
Saurida sp. Economically important
deep sea lobsters (Puerulus sewell)) and
deep sea prawns formed 3.6% and
6.6% of the landings respectively
from beyond 200m depth.

In yet another series of opera-
tions from ‘Sagar Sampada’ five dif-
ferent: deep sea trawls were experi-
mented with in the EEZ off west
coast of India and the Wadge Bank
at depths ranging upto 460m. The
gears operated were 48m hybrid
trawl, 51m large mesh high speed
demersal trawl (HSDT) 1D, 48m rect-
angular demersal trawl, 38m HSDT II
and 50 m bobbin trawl. As in the
earlier set of operations, Nemipterus
sp., contributed to the bulk of the
landings in the 100-200m depth zone
followed by Decapterus sp.,
Priacantbus sp. and Saurida sp. In
deeper waters beyond 200m.
Centrolophus sp., Chloerophthalmus sp.
Trichiurus auriga, large elasmo-
branchs, deep sea prawns and lob-
sters dominated the catch. At depths
below 100m, Decapterus sp. high value
perches, cephalopods, catfish, mack-
erel and Nemipterus sp. were seen to
be the dominant species.

Latitude-wise, along the Waest
coast, maximum overall mean catch

Y A A L A A A
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rate of 4935 kg/h was obtained off
Karwar, followed by off Mormugoa,
off Quilon, off Ratnagiri-Malvan and
off Ponnani. Lowest catch rate (50kg/

h) was obtained in the grounds off -

Mahe-Tellicherry. Along the Wadge
bank, a mean catch rate of 332 kg/
h was obtained, the catches compris-
ing Decapterus sp., Saurida, Sepia
and high value perches.

Observations were made on the
selective properties of square mesh
and diamond mesh using specially
fabricated trouser cod ends. Both
square mesh and diamond mesh of
40mm size were used on either leg
respectively and attached to 48m
hybrid and rectangular trawls. Rela-
tively higher escapement was ob-
served with square mesh compared
to diamond mesh.

Flexible floats

Studies carried out on flexible
floats have revealed their suitability
as a headline lifting device. PVC
coated nylon was found to be a more
suitable material from the point of
view of durability and rot resistance
than the conventional cotton canvas
for fabrication of the float. Nets
rigged with these floats recorded an
increase in the total catch. Besides,
they also facilitate easy stacking.

Semi pelagic trawls

Fishing operations were carried
out with 36.4m RMT 8p and 33.7

RMT 6E semi-pelagic trawls off Diu-
head in depths ranging from 40-60m.
The maximum catch recorded for
both the nets was 335 kgs. and 257
kgs. respectively. Pellona sp. Arius
sp., sharks, Sciaenids, Trichiurus sp.
and pomfrets constituted the major
portion of the catch.

In another series of experiments,
CIFT designed semi-pelagic trawls
50m HOT and 33.7m RMT 6 EL were
operated along the North-West coast
of India believed to be a rich source
of ‘semi-pelagic fishes. The major
speciés caught were Decapterus sp.,
Upeneus sp., ribbon fish, Caranx sp.,
cat fish and perches.

Low Energy Fishing
Gill Net

Field tests were conducted at
Cochin with PA multifilament tram-
mel nets of mesh sizes 34.0 mm, 38.0
mm, 40.0 mm and 50.0mm. The net
with 34.0 mm mesh size was seen o
be more efficient for capture of
prawns than the other nets.

Trammel nets (of 50mm mesh
size) operated along Poovar in
Trivandrum Dist. were seen to be
more productive than when operated
in Cochin area.

Field trials were also carried out
with PA monofilament simple gill
nets of mesh sizes 50.0mm 52.0mm,
75.0mm, 90.0mm and 113.0mm and

/A A/ A A A A A A A A A A
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PA multifilament trammel nets with
identical inner mesh size.

Long lines

Field tests were carried out of
different types of hooks, viz. round
bent (Indian and imported) and in-
digenously made kirby bent and CZ
to assess their relative efficiency.

Experiments for selectivity of
hooks and snoods for small sharks
have indicated the efficiency of cot-
ton snoods followed by PP braided
and PA monofilament twines.

Fabrication of CZ hooks of sizes
2, 5 and 9 as per CIFT design was
completed and physical tests carried
out.

Physical, chemical and corrosion
tests of commercial samples of Lim-
erick hooks were conducted. Hooks
of sizes 9 and 12 were field tested in
Cochin backwaters as well as at
Lakshadweep.

Hand lines

Troll line fishing operations with
artificial jigs from catamarans were
initiated in Cochin and Kanyakumari
areas.

Fisb traps

Fishing experiments were carried
out in Kanyakumari Dist. with fish
traps fabricated with M.S. rod frame
and welded mesh material.

Artificial reefs

Work on artificial reefs was ini-
tiated during the year. The reefs
erected at Vizhinjom and Valiathurai
(Trivandrum) were visited and pre-
liminary details collected.

Microfouling

Studies were initiated on primary
film formation. Test coupons of
different materials such as GI, perspex
and fibreglass were exposed to run-

‘'ning sea-water in aquaria onboard
fishing. vessels and samples drawn at
‘pre-determined intervals. Changes in
-electrical potential were monitored

and the interactive influence of pri-
mary film formation on corrosion was
stud.ie'd by long-term exposure of GI
and Al test :panels.

Researchb Contemplated

1. Design and development of ves-
sels exceeding 20 m OAL

2. Improvement in design of vessels
15-20 m OAL

3. Design development and con-
struction of a fuel efficient 12.0
m OAL multipurpose FRP fishing
vessel

4. Techno-economic analysis of
larger fishing vessels

5. Further studies on microfouling

A L e A A A A A A A S



6. Studies on corrosion in fishing

boats and its control

Studies on bio-deterioration of
boat butlding timbers and
its prevention

Fabrication of a 33 m semi-
balloon shrimp trawl

Design and development of high
opening trawls for operation from
FORYV Sagar Sampada for exploi-
tation of demersal and off bottom
Sfishery resources of the EEZ

10.

11.

12.

13.
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Further studtes on square mesh
and diamond mesh cod ends

Fabrication of gear models for
testing in IIT and Cochin
backwaters

Continuation of works already in
progress on artificial reefs and
low energy fishing

Further studies on flexible floats

7 L L A A
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Fish Processing Division

Scientists associated

K. Gopakumar, P.V. Prabbu, T.5.G. Iyer, K.K. Balachandran, P.A. Perigreen,
P. Madbavan, K.G. Ramachandran Nair, P.T. Mathew, A. Lekshmy Nair,
Chinnamma George, Jose Joseph, P.R.G. Varma, Nirmala Thampuran, Jose
Stephen, T.K. Srintvasa Gopal, S.K. Bhattacharrya, A.C. Joseph, P.K. Vijayan, TK.
Thankappan, K.P. Antony, R. Thankamma, V. Muraleedbaran, P.T. Lekshmanan,
V.N. Nambiar, A. Ramachandran.

Y A e A /A
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Research Projects Handled

1. P-44/91(3) - Low temperature
Dreservation of fish-Processing and
product development

2. P-3890 (5) - Development of
heat-processed fish products in
modern containers

3. P41/91 (5) - Upgradation of
technology in the utilisation of
prawn and tuna waste

4. P-30/87 (5) - Uttlization of deep
sea resources and fish mince for
product development

5. P-42/91 (5) - Studies on pollu-
tion, contamination and quality
evaluation in seafood handling
and processing

6. P-43/91 (3) - Studies on the
modern packaging systems for
Sfish and fish products

Report of Work Done
Freezing

Studies were carried out on the
iced storage characteristics of cul-
tured fresh water prawn Macrobra-
chium rosenbergit and cultured
brackish water prawn Penaeus
monodon. Both samples in fresh,
pre-rigor condition were slightly tough,
not juicy nor very sweet. But during
iced storage, the samples became
tender, juicy and sweet, the charac-
teristics further reducing with in-

creased storage. M. rosenbergil re-
mained in acceptable condition for a
period of 9 days, whereas P. monodon
had an iced storage life of 12 days.

Comparative studies on the
freezing of Ottolithes argenteus in
different forms, viz whole gutted,
fillets and mince, were carried out.
While frozen whole gutted fish and
fillets remained in acceptable condi-
tion for more than 9 month at -20°
C, the frozen minced sample became
unacceptable after 7 months. Protein
denaturation and changes in fat con-
tent were faster and loss of water
holding capacity maximum in the
minced meat compared to the other
samples.

The  composition and protein
fractions of Katelysia opima were
studied. -Just like Velloritta sp. this
species also had higher sarcoplasmic
protein than myofibrillar protein. The
connective tissue nitrogen was found
to be only 3.8 mg/100g. while the
glycogen content was high.

Studies were continued on the
effect of natural spices/preservatives
in extending the frozen shelf life of
fishes. Perch chunks treated with
clove, frozen and stored at -20° C
were found to be in acceptable
condition even after 12 months' stor-
age. Compared to the treated samples,
the untreated control samples showed
higher peroxide and TBA values and
became unacceptable after 8 months’

/A A A o A A A A T
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storage. Samples treated with carda-
mom and ginger remained in accept-
able condition upto 10 months at
-20° C.

Different methods were tried for
the preparation of scampi from the
meat of small (thelly) prawns. Incor-
~ poration of small amounts (0.1%) of
sodium tripolyphosphate along with
2% salt gave good results. The
prawn meat was coarsely ground
with other ingredients, chilled and
formed in the shape of peeled scampi,
This was then frozen, battered and
breaded. The final product retained

its good shape after frying in oil’

Organoleptic characteristics of the
product are also good.

Canning

Studies on screening different
species of fish for their suitability for
heat processing in retort pouches
were continued. Anchoviella yielded
a very good product when processed
in curry sauce. When packed alone
also it yielded an acceptable product.
When seer fillets were processed in
natural style, the resultant product
was in the form of a lump.

Fish balls were prepared out of
texturised meat incorporating corn
starch, salt and monosodium gluta-
mate. The balls so prepared were
heat processed in SR lacquered cans
as well as retort pouches using
specially formulated curry medium.
The product in SRL cans developed

slight bitter taste, and caused staining
of the inside of the can body in 3
months. However, in RT pouches,
the product remained good even
after 6 months storage.

Use of aluminium cans in place
of SRL tin plate cans for fish was also
studied. Indigenously manufactured
aluminium cans with plain and ‘pull-
tab’ lid were used for the purpose.
Fish in curry, fish in oil and fish in
brine were processed in these con-
tainers. Neither the container nor the
contents were in any way affected
d'i.lringlthe period of observation.

A survey was initiated on the

.canning facility, types of canned

product: etc. available in the country.
Survey in Cochin and Goa area
revealed that whatever facility remains
is.completely outdated with not much
scope for modernisation. However,
there is an increasing demand for
canned' products in urban markets
like Bombay.

Fishery by-products

Chitosan samples were prepared
from the head and shell waste of
three species of prawns, P. stylifera,
P. monoceros and M. dobsont using
three different concentrations of aq.
caustic soda viz. 30,40 and 50% and
molecular weights determined by vis-
cosity measurement. The molecular
weight of the prepared samples
showed decrease with increase in
alkali concentration.

A A A A Al A e A B
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High gel strength agar was pre-
pared from the sea weed, Gelidiella
sp. by alkali pretreatment instead of
the conventional acid pretreatment.
Alginic acid was extracted from Sar-
gassum and converted to Sodium
alginate. Carboxy methyl chitin was
prepared from chitin and the yield
was 85%.

The haemostatic and wound

healing property of chitosan was

compared with adrenaline, tannic acid
and isotonic saline in gingivectomy
wounds in the Dept of Periodontics,
Dental College, Trivandrum. Adrena-
line is reported to be the most potent
haemostatic agent followed by chitosan.
Taking into account the accelerated
wound healing property, biocom-
patibility and comfort of the patients,
chitosan is the haemostatic agent of
choice for dental surgical procedures.
Samples of chitosan powder, chitosan
impregnated gauzes and films were
prepared and supplied to Shri. Chitra
Thirunal Institute of Medical Sciences,
Trivandrum, College of Pharmaceuti-
cal Sciences, Trivandrum, Medical
College, Trichur, IIT, Bombay and
New Delhi, M/s Dynamic Orthopaedic,
Alwaye and also to several Medical
Practitioners for conducting research
work on its applications in medicine,

Chitin in different levels was
incorporated in pig diet and feeding
experiments started in collaboration
with College of Veterinary and Ani-
mal Sciences, Mannuthy.  Results

showed a significant increase in weight
gain in animals fed for a period of 3
months on chitin containing diet.
Feeding experiments with chitin and
chitosan for 90 days on rats fed on
high fat diet lowered serum choles-
terol and the lowering was more with
chitosan than with chitin.

A survey was conducted on the
availability of tuna processing waste
in Lakshadweep and its composition
studied.

~ Chitosan was used for increasing
the water stability of fish feeds as
part of a short term project at Natural
Resources Institute, UK, during the
training of one of the Scientists. A
method was developed for pelletiza-
tion or granulation of fish feeds using
chitosan solution during the mixing
and homogenisation of the ingredi-
ents. .The mixed feed could be
extruded without cooking as no
gelatinisation ‘of starch was needed
for binding. The feed has good
water stability, survival rate and growth
rate. It can be made into any shape
or size without the use of sophisti-
cated equipment. The process can
be made use of for the production of
home made feeds by aquaculturists.
The technology was transferred to
M/s Alsa Marine and Harvests Lid.,
Madras, one of the leading aquacul-
turists in Nellore, Andhra Pradesh.
The technology of production of
chitin was transferred to M/s India
Sea Foods, Cochin who has adopted

A A /A A A A L A A )
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the same and started commercial
production and export.

Utilization of deep sea resources

Sixteen samples of fish/prawn
were collected from the vessels of
Fishery Survey of India and FORV
*Sagar Sampada' and analysed for
yield of meat, fish mince as well as
proximate composition of whole fish,
edible meat and waste.

Two fresh fish samples, Kilimeen
and Priacanthus sp. were analysed
for their bacterial profile immediately
after catch on board FORV 'Sagar
Sampada'. Microflora of Kilimeen
comprised of Acitnetobacter (35%),
Bacillus (15%) Corynebacterium (15%)
Aeromonas (15%), Moraxella (5%) and
Yeast (15%). The flora of Priacanthus
consisted of Pseudomonas (20%),
Aeromona (40%), Vibrio (10%), Ba-
ctllus (10%), and Moraxella (10%).
Changes in the bacterial quality dur-
ing freezing and frozen storage were
also studied.

Studies .were completed on the
assessment of quality of edible fish
powder prepared from perch, shark
and Decapterus russelli. Edible meat
portions were also separated from a
few other species of fish like cat fish,
barracuda, Heterocarpus gibbosus and
H. woodmasoni and the proximate
composition, bacteriological quality
and aminoacid profile of the meat

‘perature.

powders determined. The products
were seen to possess good nutritional
quality.

Storage studies on texturised meat
prepared ftrom Nemipterus paras-
colopsis aspinosa were also com-
pleted.

Fish fingers prepared from Jobnius
dussurmieri was rated good organo-
leptically and retained its quality after
storage for two months at -20° C.
Fish wafers prepared from J.
dussumiert, barracuda and

' Héterocarpus woodmasoni had good

appearance and swelling property.
Packed in sealed polythene covers,

‘the wafers retained their quality for 3

months when stored at room tem-
‘ Soup powder prepared
from these species also rated good.

Quality of fish sauce prepared

from sardine with and without the

addition' of Lactbacillus plantarum
was assessed periodically. Bactllus

- subtilis, B. megaterium, B. firmus, B.

litcheniformis and B. coaguilans were
the main bacteria and Penicillium
cttrinum, Aspergillus niger and A.
wenirt constituted the main fungi
present in the sauce.

Fish mince

Studies on the preparation, yield
and chemical composition of minces
from 21 different underutilised spe-
cies of fishes were completed.

W L A A A A A A A A A K
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Method was standardised for
preparation of a paste-like product
from lean fish meat. The product
with soft and smooth consistency can
be used as a bread spread.

Shrimp analogues were prepared
using washed mince from jew fish
and 'pallikora'. The cooked shrimp
analogues were almost similar to
cooked prawn in flavour and texture.

Optimum conditions for prepa-
ration of surimi from mackerel, deep
sea prawn, jew fish, Saurida tumbil
and lizard fish with maximum enrich-
ment of the myofibrillar protein and
minimum protein loss during wash-
ing were worked out. The best
texturised surimi could be prepared
from mackerel by washing the mince
with 0.5% sodium bicarbonate fol-
lowed by 0.5% citric acid and from
others by washing for two minutes
twice in water in the ratio 1.2.

A method was standardised for
determination of gel strength of surimi
products using the Universal Testing
Machine. Stabilised surimi from cat-
fish was prepared by addition of
sorbitol and sucrose in different
proportiocns and storage studies car-
ried out. Surimi with gel strength
559 N was also prepared from
Saurida tumbil.

Processing surimi involves sev-
eral steps of washing and a sizeable
portion of soluble proteins is washed

off. An effective process was worked
out for the recovery of water soluble
proteins from these washings. About
80-85% of protein recovery was
achieved. The protein so recovered
had low fat concentration with 95%
pepsin digestibility and could be
utilised for preparation of bread spread
and other products.

Various combinations of barra-
cuda and prawn surimi in the ratios
90:10, 85:15 .and - 80:20 without salt
and 95:5 and 75:25 with salt were
tried to improve the gel strength of
barra¢uda  surimi and to get an
acceptable prawn [flavoured product.
Addition of 15% and 20% prawn
surimi improved the flavour, gel
strength, water retention and folding
strength and reduced cooking loss.
Among the products processed with
salt, 75:25 barracuda:prawn rated best.

Studies were carried out on the
effect of washing and addition of 2%
salt for improving the qualities of
lizard tish mince, effect of addition of
cryoprotectants like sucrose and sor-
bitol at 4% and 2% levels and
changes in quality of the mince
during storage at -20°C. Washing for
two minutes twice with chilled water
(mince to water ratio 1:2) and mixing
with 2% salt gave a product with
good textural properties. A combi-
nation of 2% sorbitol and 2% sucrose
gave a better product than when
used alone. The washed and treated
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mince could be stored for 2 months
at -20°C without reduction in textural
properties.

Battered and breaded products
were prepared from Kilimeen mince,
jew fish mince, deep sea lobster and
deep sea prawn. Specially prepared
batter mix was used and the effect of
single and double coats studied.

Incorporation of sodium glycero-
phosphate, glycine and monosodium
glutamate inparted good flavour and
texture to the products. Storage stud-
ies on fish medallions and fish bites
from jew fish mince revealed quality
deterioration in the prepared and
frozen stored products after 4 months
storage at -20°C, whereas battering,
breading and frying of the original
fish mince frozen stored as such gave
a product with good flavour. Deep
sea lobster gave better products com-
pared to deep sea prawns.

Quality control

Seventy seven samples of frozen
shrimp of export trade collected from
processing factories were monitored
for the incidence of Listeria
monocytogenes. The pathogen was
absent in all the samples. The
organism was inoculated into shrimp
and shrimp homogenate and kept in
cold storage at -18°C. The viability
of the organism was monitored at
periodic intervals. The organism was
viable for more than a year. How-
ever, when inoculated into fish ensi-
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lage (both acid ensilage and fer-
mented), the organism did not sur-
vive for more than a day.

About ninety samples of dried
fish collected from the local market
were tested for the presence of fungi.
The dominant fungi belonged to the
species Aspergillus niger, A. flavus,
Rbizopus and Mucor.

Thirty six samples of effluents
were collected from eight different
seafood processing factories. All the
samples .were free from pathogens
and heavy metals like mercury, chro-
mium and cadmium. Biological oxy-
gen demand (BOD), chemical oxygen
demand. (COD), total dissolved solids
(TDS), total supended solids (TSS),
phenolic ‘substances, detergent resi-
dues etc. were also estimated.

Studies on the glaze up-take and
thaw drip loss in IQF shrimp have
shown that in commercially pro-
cessed products, glaze up-take gener-
ally varies from 7.6 to 23.7% and
thaw drip loss from 4.3 to 6.19%.

Packaging of fish and fishery
products

Seer fish steaks sealed in 12
micron plain PEST with 230 gauge
LDPE remained acceptable upto 31
days when stored in modified atmo-
sphere containing 80% CO,:20% O,
and 80% CO,:20% air at 0-2°C, where-
as the control packs having 100% air
had a shelf life of only 15 days.

W% 15
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Similarly, Argyrozona argyrozona
{sea bream) processed live on board
FORV 'Sagar Sampada' could be or-
ganoleptically accepted upto 40 days
in ice if packed in 80% CO, and 20%
air while the control samples had a
storage life of only 22 days in ice.
Clostridium botulinum type D was
present in the samples stored under
modified atmosphere (MA), indicating
that the oxygen tension in the MAP
was not sufficient to inhibit the
growth of anaerobes.

Survey of the different packaging
materials used in IQF packaging has
shown that most of the industries use
200-300 gauge LDPE, HM-HDPE,
LLDPE and poly-coated duplex car-
tons as unit packaging. ‘The bulk
pack constitutes 5 ply CFB or 7 ply
CFB.

Fish fingers prepared from barra-
cuda and jew fish continued to
remain in satisfactory condition even
after 240 days of storage when
packed in HD/LD and LD/Nylon,
whereas the samples packed in LDPE,
LLDPE and HM-HDPE were rejected
after 160 days of storage at - 18° C
due to rancidity and toughness. Control
samples without any packaging also
got rejected after 25 days due to the
same reasons. Fish fingers prepared
from picked meat of Priacanthus
bamrur, a deep sea fish, were bat-
tered, breaded and flash fried and
after cooling packed in PVC trays
sealed with treated aluminium foil.

The packed materials were then stored
at ambient temperature (24-33° O,
+4.8° C, -6.8° C and -20° C. The
samples stored at ambient temp.
remained in good condition for 8
hours, whereas those stored at +4.8°
C remained in good condition even
after 10 days storage.

A survey was also undertaken of
the containers used in Cochin and
Quilon areas for fresh fish transpor-
tation in ice by cycle and head-load.
It: is observed that aluminium rect-
angular boxes of capacity 45-50 kg.
are being used on two wheelers like
luna, bamboo baskets reinforced with
coir and plastic ropes as cycle load
and plastic trays by tempo vans and
fish lorries.

Spotted Etroplus fried in veg-
etable oil with salt alone (controD
and also with salt and spices like
chillie powder and turmeric powder
were packed in PEST laminated PE
bags and their storage characteristics
at ambient temp. studied. While the
control samples became unacceptable
after 10 days, the spiced samples
were seen to be acceptable even
after 16 days storage. . In order to
study the suitability of different pack-
aging materials, the fried fish were
packed in multilayer film containing
LD/BA/Nylon/BA Primacor as control
and also in modified atmosphere
(50% Co, and 50% air), stored at
ambient temp. and their storage
characteristics studied. Although ini-
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tially the MAP samples rated better
organoleptically, after 3 weeks, both
the packs were found to be the same
organoleptically and remained ac-
ceptable for about a month.

The storage life of fried thelly
prawns, with and without treatment
was studied. The prawns, dried,
treated with salt and citric acid and
then fried could be kept for more
than 3 weeks in acceptable condition
at ambient temperature when packed
in flexible, plain polyester/LDPE
pouches. On the other hand, the
product obtained after drying fol-
lowed by frying without being sub-
ject to any treatment could be kept
for only 2 weeks.

Different types of salted and
dried fish, dry shell-on prawns and
prawn pulp were packed in different
types of packaging materials and
stored under ambient conditions to
study the efficiency of various pack-
aging materials. Metallised polyester
was found to prevent insect penetra-
tion upto 5 months. 12y plain poly-
ester/150 gauge LDPE was found to
resist insect penetration upto 4 months.

Research Contemplated
1. Studtes on cultured prawns

2. Freezing and storage of fish in
different forms

3. Freezing and storage of raw and
cooked meat from Katelysia opima

4.

10.

11.

12,

13.

14.

15.

Effect of natural preservatives/
spices in extending frozen shelf

life of fish

Development of diversified prod-
ucts from fish

Preparation of surimi from shark
and less utilized fish

Screening different species of fish/
shell fishb with special reference to
thetr amenability for processing
in different containers

Development of new recipes for
ready-to-consume fish based
products

Studies on processing requirements
with reference to maintenance of
quality -

Survey on existing canning fa-
cilities in the country, types of
products avatlable, their produc-
tion, distribution etc

Quality evaluation of chitin/
chitosan and their derivatives

Studies on sodium alginate and
chitosan

Chitosan films, powders and thetr
properties

Chitin/Chitosan as an additive in
animal feeds

Utilization of waste from cannerles
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16. Yield and quality 'of deep sea
fishes and thelr conversion to
useful products

17. Nutritional evaluation of prod-
ucts developed from deep sea
[ishes

18. Preparation of minces from
underuttlised species, improvement
in functional properties and
Dproduct development

19. Quality assessment of seafoods
using K valie

20. Viability of L. monocytogenes i1
Sish meal and during freezing
and frozen storage

21.

22.

23.

24.

25.

26.
27.

28.

Fungt in dried fish

Inter-relationship between trace
metals in seafoods

Studies on effluent discharge from
seafood processing units

Indole formation in shrimps

Quality of IQF shrimp of export
trade and packaging of IQF
products

:Fresh fish transportation
<:'Modtﬁé:d atmospbere packaging

‘Packagings for various types of

Jfishery products
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Biochemistry, Nutrition & Microbiology Division

Scientists associated

P.D. Antony, K. Devadasan, P.K. Surendran, jose Stephben, M.K. Kandoran,
Nirmala Thampuran, A.G. Radbakrishnan, Sanjeev Sreenivasan, V.N. Nambiar,
K.V. Lalitha, K. Ammu, MR. Raghunath, T.V. Sankar.
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Researchb Projects Handled

BCN-12/91 (4) - Nutritional as-
pects of lipids, proteins and enzymes
and minor constituents of fish and
shell fish

BCN-13/91 (3) - Studies on modi-
fied fish proteins

BCNM/MB(2)/89 (5) - Investiga-
Hons on toxigenic bacteria associated
with marine and cultured fishes

Report of Work Done
Fish enzymes

Many fishes and shellfishes were
screened for the presence of diges-
tive enzymes. Of the samples, Rohu
recorded highest amylase activity of
40 units/g wet weight, and prawns
the lowest of 1.8 units, the content of
enzyme being related to the feeding
habits.

The protease activity in the pH
range 2-4 was low immediately after
ensilation but was quite high and
stable .after 24 hrs. of ensilation, the
reverse being the case with neutral

and alkaline ~proteases.  Mackerel
showed high autolytic activity at pH
2 to 3 and 8 to 9.

Nutrition

The amino acid as well as fatty
acid composition of various samples
of fish formulations were worked out
and food products from deep sea
fishes were evaluated for their nutri-
tional quality. The immediate effect
of salting was oxidation of lipids in
oil sardine, FFA release being af-
fected only marginally.

Pollution monitoring

The distribution of pesticides
and toxic metals in fish and shell fish
caught around Cochin showed their
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level to be too low to cause any
concern.

Fish proteins

The effect of temperature and
duration of drying on the biochemical
and nutritional characteristics of fish
muscle proteins were investigated.
Samples were drawn at different
periods of drying at 50° C and 60° C
and the changes in solubility in
different extractants viz. water, 0.6M

Nacl, 1.5M and 8M urea, 1% SDS and :
also the effect of pH from 2 to 10 :
determined. Discontinuous SDS-PAGE *
of the extracts of these proteins with

water, 1.5M urea and 1% SDS were
also carried out. The NPU, PER and
BV of the samples dried at each of
these temperatures for 24 hours,
were determined using male albino
rats. Samples dried at 60° C showed
better values -viz. PER 5.65, NPU 77.6
and BV 89. Samples dried at 70° C
had PER 2.69, NPU 61 and BV 73.8
only. - Pepsin digestibility of the
samples decreased from 78% (for
fresh fish) to 68% for fish dried at 50°
C for 24 hours.

Drying curves were similar upto
8 hrs. of drying after which samples
at 60° C recorded lower moisture
values. Solubility of the proteins was
minimal at pH 4-5 and showed little
change with drying at 50° C. But the
minimum solubility increased slightly
as the drying progressed at 60° C.

In the pH extremes of 2 and 10,
solubility decreased as drying pro-
gressed. The sulphydryl content
showed an initial increase during the
first 4 hrs. in the case of samples
dried at 50° C, but decreased with
drying time after this. At 70° C,
decrease in SH was noted after 2 hrs.
drying. After 24 hrs. the value was
14% of the original value.

Modification of fish muscle fibril-
lar proteins by acetylation and
succinylation was tried in order to
improve- their functional properties.
Attempts to modify the whole soluble
muscle proteins did not give very

.satisfactory results though different

extraction and modification procedures
were tried for this purpose. Removal
of sarcoplasmic proteins and subse-
quent extraction of myofibrillar pro-
teins for further modification resulted
in poor yield of myofibrillar proteins
due to reduced extraction from the
residue after extraction of the sarco-
plasmic proteins. Initial washing off
of the sarcoplasmic proteins without
blending and subsequent extraction
could help to overcome this problem
partially. The proteins extracted in
this way from lean as well as fatty
fishes of fresh water and marine
origin were then modified by acety-
lation/succinylation by gradual addi-
tion of an equal amount of the
corresponding anhydride at 0-4° C
and at a constant pH of 7.5. Excess
anhydride and salts were dialysed off
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to separate the modified fish proteins
and their properties -were studied.
Viscosity and emulsifying capacity
were generally found to increase
substantially as a result of modifica-
tion. Electrophoretic patterns also
showed considerable variations.
Succinylation was found to yield
better products than acetylation. 73%
of the free amino groups could be
succinylated by this procedure.

Changes in solubility characteris-
tics of fish proteins at different pH
values as a result of modification
were also studied. Of the species
studied, mackerel proteins alone dif-
fered from the others in their behaviour
during and after modification.

Surgical sutures

A laboratory model of a device
which forces water through fish gut
was designed and tried for cleaning
the guts for preparation of surgical
sutures from fish. Efforts are being
made to conduct detailed studies on
the use of the sutures prepared from
fish guts on human volunteers in
order to ascertain their absorbability,
tissue reaction and other character-
istics.

Listeria in fish/fishery products

Fresh fish/shell fish/cured fish
samples of local trade were examined
for the emergent pathogen Listeria
monocylogenes and related patho-
gens. Of the 1270 presumptive

cultures isolated, 338 were identified
as Listeria spp. They comprised
mainly of Listeria innocua, L. seeligeri,
L. grayti and L. tvanovii. None of the
cultures was identified as L. mono-
cytogenes. Since L. innocuaq differed
from L. monocytogenes only in beta-
haemolysis, six chosen cultures of L.
innocua isolated from fish/shell fish
were tested for the virulence factors
in the Institute for Genetic Microbiol-
ogy, Germany and it was reported by
them that these strains were lacking
virulence associated genes and hence
were non-virulent.

Epizootic Ulcerative Syndrome
(EUS) in fresh water fishes of
Kuttanad

The fish. disease-Epizootic Ulcer-
ative Syndrome-that ravaged the fresh
water fishes of Kuttanad lake was
investigated.  Fiftyfive fish samples,
both affected and apparently healthy,
belonging to 9 different species, namely
snake heads (Channa striatus), pearl
spot (Etroplus suratensts), perch and
attuvala (Wallago attu) from eleven
locations from the affected area were
collected. Water and mud samples
were also taken. On an average, 15
to 20% of the catch from each net
were found affected, based on visual
observations. Detailed microbiologi-
cal and chemical investigations were
also made.

From the lesion and affected
tissues of the fish and internal organs
like liver and kidney, hundreds of
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pure cultures were isolated, of which
53 cultures were distinct. The domi-
nant Gram-negative group among
these cultures was Aeromonas. The
Aeromonas group was mainly consti-
tuted by Aeromonas bydrophila (40%
of 53 cultures). Two very distinct
characteristics of these A. bydrophila
cultures were that they were very
highly proteolytic and beta-haemolytic.
A. bydrophila is a well known fish
pathogen. Further, high proteolytic
and beta-haemolytic potential is quite
essential for ulceration of tissues. A.
bhydrophila cultures
sensitive to antibiotics like gentamycin,
Kanamycin, neomycin and nalidixic
acid. They were readily destroyed by
KMno, at levels of 2 to 5 ppm and
chlorine levels of 3 to 10 ppm. Lime,
paddy husk, ash and wood ash at
100 to 500 ppm had no effect on the
bacteria. They were destroyed at pH
below 3 and above 10. Also, salt
concentration above 5% caused death
to the bacteria.

The hydrographic conditions of
the water were as follows:

Salinity - 0.12 ppt to 0.3 ppt
pH - 41065
Dissolved oxygen - 2.6 mg/litre to 3.8
mg/litre

Heavy metal concentrations like
cadmium (Cd) and mercury (Hg)
were within tolerable limits in water
and fish tissues. In water, Cd was
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isolated were
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upto 0.177 ppm, in fish 0.038 to
0.165 ppm and in prawn 0.139 to
0.278 ppm. Hg content of water was
0.05 ppm, in fish tissue 0.29 to 0.38
ppm and in prawn 0.09 to 0.41 ppm.

Since Aeromonas bydrophila is
known to cause enteric diseases in
man, a series of studies were initiated
regarding survival and susceptibility
of A. bhydrophila 10 heating, cooking
and frying of cultures as well as
inoculated fish. Based on these in-
vestigations, it has been concluded
that. Aeromonas hydrophtla cells are
completely destroyed when heated
for 5 min. at 80° C in saline (0.85%
NaCD and tap water. The bacterial
cells were. also completely destroyed
in 10 minutes, when the inoculated
(10%gm fish muscle) fish fillets were
cooked in 2% salt solution, 2% salt-
tartaric acid solution, and in curries
and also when deep-fried in vegetable
oil.

Aeromonas in fresh fish

Twenty four samples of marine
and brackish water fish from internal
trade were examined for the pres-
ence of the emerging food poisoning
bacteria, Aeromonas spp. with par-
ticular reference to A. hydrophila
using both direct plating technique
using starch ampicillin agar (SAA)
and MPN technique using trypticase
soy ampicillin broth (TSAB).
Aeromonas were generally low in the
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samples examined. But it has been
noted that in samples with very high
total plate count and faecal indicator
bacterial count, the Aeromoncs count
was also very high.

Salmonella

One hundred and seventy dry/
cured fishes comprising ot 18 differ-
ent species were analysed for the
incidence of Salmonella serotypes, vis-
a-vis their water activity and salt
content. In all. cases where water
activity(a,) was less than 0.90, Sal-
monella was absent. The salt content
varied between 2.7 and 31.79 and so
the incidence of Salmonella appar-
ently was not related to the salt level
of the samples examined.

Studies on the effect of sun
drying on the survival of Salmonella
in fish indicated that, within 4 hours
of proper sun drying, Salmonella
serotypes artificially inoculated in fish
could be completely destroyed.

Vibrio parabaemolyticus

When marine prawns having
natural incidence of Vibrio parahae-
molyticus were kept at ambient temp-
erature (28t 3° C), there was 1 to 2
log. increase in its count. But when
stored in ice, within the first 3 hrs,
there was 1 to 3 log. reduction in the
V. parabaemolyticus count. Within
24 hrs. of iced storage, V. parabae-
molyticus was almost completely
destroyed.

Two aquaculture systems-one
fresh water culture pond and one
brackish water culture pond-were
investigated for the occurrence and
distribution of V. parabaemolyticus
and V. cholerae, vis-a-vis their total
bacterial profile, pH and salinity.
The water, mud and prawns from the
fresh water culture pond were free
from both V. parahaemolyticus and
V. cholerae, but in brackish water
pond, significant populations of V.
parabaemolyticus were present in all
the ﬁhree, viz. mud, water and prawn.
But. V. eholerae were absent.

Clostridium botulinum

Survey on distribution of Clos-
tridium botulinum in fish/fishery
products was continued. Out of the
35 fresh fish samples of internal trade
analysed for the incidence of the
organisnt, 3 samples harboured C.
botulinum type A, 2 samples C
botulinum type B, one sample C.
botulinum type C and 5 samples C.
botultnum type D. Type E was ab-
sent.

Survey of the brackish water
culture pond at Chellanam (near
Cochin) indicated the presence of C.
botulinum type D, but all the sixty
cultures isolated were non-toxigenic.

Only 6 out of 95 dry/cured fish
samples examined were found to
have Clostridium botulinum (types C
and D).
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Histamine producing bacteria

Fresh fish/shellfish from local
trade were surveyed for the presence
of histamine producing bacteria. Of
the 107 presumptive cultures isolated,
32 produced appreciable amounts of
histamine in in-vitro systems. They
were characterised as Aeromonas (60%)
Enterobacteriaceae (20%) and Vibrio
(12%).

Halophilic bacteria

Dried/cured fish/shellfish samples
of commerce were examined for
halophilic bacteria. Of the 132
halophilic bacterial cultures tolerating
20% sodium chloride, 96 were red
halophiles. They belonged to the
genus Halobacterium. Thirty non-
pigmented cultures present belonged
to Micrococcus sp.

Lipolytic bacteria

Seventysix bacterial cultures iso-
lated from fresh/processed/dry/cured
fish samples were screened for the
production of lipolytic enzymes. Of
these, 19 cultures produced appre-
ciable quantities of lipascs.  Eight
cultures of the lipolytic bacteria were
identified as Pseudomonas.

Lactic acid bacteria and fish
fermentation

Three series of experiments of
fish fermentation were carried out in
which both natural fermentation and

inoculated lactic acid bacterial fer-
mentation were allowed. lactoba-
cillus plantarum was the culture used.
Sodium chloride at various concentra-
tions (20 to 25% w/w) were used
with fishes like oil sardine and silver
bellies. It was found that at the end
of the fermentation, lactic acid bacte-
ria did not survive. Residual flora
was predominated by halophilic Ba-
ctlius spp. like Bacillus subtilis, B.
megaterium, B. licheniformis, B.
Sfirmus, B. circulans and B. laterosporus.

Research Contemplated

1. Screen;z'ng of enzymes, protein-
ases, carbobydrases, nucleotidases
An fishes and shell fishes

2.. Distribution of chlorinated pesti-
cides and beavy metals in fishes
and shellfishes with particular
reference to cultured  prawns
and products

3. Amino acid composition of cul-
tured fishes and shellfishes and
fish feeds

4. Loss of lpid fraction of fatty
acids in oil sardines; oxidatives
and bydrolytic rancidity in salted
otl sardines

5. Modification of fish proteins by
heat treatment under varying
conditions

6. Chemical and biochemical
changes in proteins and lipid
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10.

11.

12,

13.

Jractions of beat treated (fish
muscle

Influence of the mode of heat
treatment and debydration on
the nutritional quality of fish
muscle proteins

Influence of heat treatment on
the availability of lysine in fish
muscle

Studies on chemically modified
structural proteins of fish

Preparation of acetylated and
succinylated fish proteins-
standardisation of conditions

Assessment of the extent of
chemical modification and bio-
chemical properties of modified
fish proteins, their functional
properties etc

Toxicological characteristics of
chemically modified protein
tncoroporated feed formulations-
Animal feeding studies

Modlifted fish collagens and their
possible applications

14.

15.

16.

17:

18.

19.

20.

Preparation of collagen fibres from
[fish guts: development of suitable
gut cleaning and pickling devices
Sor commercial scale operations,
evaluation of physical properties
of the sutures etc.

Investigations on Listeria and
Aeromonas tn fish/shellfish

Incidence of bistamine produc-
ing bacteria in fish/fishery prod-
uclts

Development of media for enu-
meration of bacteria of heat/salt
processed fishery products

Effect of bandling/processing on

“Salmonella/Vibrio parahaemoly-

ticus/Staphylococcus  aureus in
[fish/fisbery products

Survey of aquaculture systems for
pathogens like Salmonella/Vibrio
cholerae

Incidence of Clostridium botuli-
num in fish/fishery products
and their toxigenesis
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Engineering & Instrumentation Division

Scientists associated

S. Ayyappan Pillai, T.K. Sivadas, P.K. Chakraborty, K. Sreedbaran Namboodiri,
P.N. Joshi, K. Ramakrishnan, K. Vijayabbarathi, N. Subramonia Pillai.

Researchb Projects Handled

ENGG-9/90 (5) - Development of
equipment and machinery for barvest
and post harvest technology of fish

IN-3/91 (5) - Development of
electronic 1instruments for marine
[fisheries and aquaculiture

Report of Work Done

An oil fryer with temperature
control and provided with S.S. wire
mesh handling trays for frying cutlets
without causing damage to the prod-
uct has been developed. The design
is based on the principle of heating
the oil medium using on oil immer-
sion heater with thermostat control to

maintain uniform heat during the
frying process.

With a view to improving air
circulation and controlling the tem-
perature of the drying chamber,
modification was effected in the ex-
isting design of the solar dryer by
incorporating a water proof exhaust
fan with thermostatic control..

A survey was initiated to collect
details on the size of boats now in
operation, HP of the engine, type of
gear box used, fuel consumption rate
and fishing methods employed.

Comparative studies on fishing
with different types of nets were
carried out with a view to gathering
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information on fuel consumption.
Data are under collection.

The propeller nozzle designed
and developed at the Institute was
installed by one boal owner in his
boat for studying its efficiency in
decreasing fuel consumption.

The development work on the
first model of the ship borne data
acquisition system built entirely out
of indigenous components was com-
pleted for operation in small vessels.
The instrument will monitor ten im-
portant parameters related to marine
environmental conditions, water quality
and performance of the craft.

Sensors and electronic circuits
for salinity and temperature measure-
ments were developed for incorporat-
ing in the instrument ‘Salinity, Tem-
perature, pH, DO Maeter’.

Sensors for relative humidity,
solar radiation and temperature mea-

surements were fabricated as part of
the instrument ‘Data Acquisition Sys-
tem for Intensive Aquaculture’.

Research Contemplated

1.  Development of low cost flue gas
dryer and smoke chamber

2. Design of suttable drying system
Sor production of prawn shell
meal

3. Design of craft for efficient
motorisation for the artisanal
fishing sector

N

Development of device for mea-
. surement of fuel consumption

5. Development of instruments for
aquacultire

6. Development of ship borne data
acquisition system in three models
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Extension, Information & Statistics Division

Scientists associated

K. Krishna Rao, M.K. Kandoran, H. Krisbna Iyer, A. K. Kesavan Nair, S.
Balasubramaniam, Mary Thomas, G.R. Unnithan, V. Annamalai, Braj Moban.

Research Projects Handled

1. EXT-15/90 (5) - Technology
transfer and its impact in fisher-
fes

2. EXT-16/90 (4) - Product evalua-
tion and marketing research
of the products developed by CIFT

Report of Work Done

Tabulation and analysis of data
collected on adoption of improved
practices in sheathing wooden hulls
of fishing boats were continued.

Seven fishing villages in Madras
and Chinglepet Districts in Tamil
Nadu were surveyed to study the role
and status of fisherwomen. Data
collected from Kanyakumari Dist. were
tabulated.

Investigations on the decision
making behaviour of fishermen have
shown that decision making had no
significant association with the extent
of adoption of the different fishery
technologies taken for study. How-
ever, inter-personnel sources were
seen to ‘have some influence in
various stages of decision making.
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Data on communication behaviour
of fishermen have revealed that the
motorised and non-motorised fisher-
men did not differ significantly with
reference to the utilisation of commu-
nication sources. The information
needs of the fishermen were assessed
and the variables associated with the
information needs determined.

The impact of motorisation of
indigenous fishing craft in selected
fishing villages in Andhra Pradesh
was studied. The state was seen to
lag far behind Kerala, Karnataka and
Tamil Nadu in the adoption of this
technology, the major constraint be-
ing high cost of innovation, meagre
funds allotted as loan and high level
of surfing.

Studies on communication
behaviour of traditional fishermen
have revealed that ‘opinion leaders’
are considered as the most credible
source of information by fishermen
operating mechanised craft and ‘fel-
low fishermen’ by those operating
country craft.

Data on production, supply,
demand and distribution channels of
dry fish were collected from markets
situated in Calicut, Alwaye, Cochin,
Kottayam, Changanacherry, Alleppey,
Quilon, Munnar and Devikulam. Oil
sardine, mackerel, sharks, anchovies,
ribbon fish soles, small carangids,
silver belies, Sciaenids, dhoma, jew-

fish and small shrimp were some of
the species used for drying. The
production in 17 centres between
Ponnani nd Kasargod varied between
600-1500 tonnes annually. In mar-
kets at Alwaye and Kottayam, nearly
100-120 tonnes of dry fish reach on
each market day depending on the
season and are transported from far
off places like Veraval, Porbander,
Orissa, Bombay, Mangalore, Malpe,
Tuticorin etc. The price varied from
Rs. 4/- to Rs. 36/- per Kg. depending
on the size and variety of the
product. ‘Although various types of
segmentation are possible, geographic
segementation of markets for dry fish
was found to be most apt as majority
of the consumers are rural people.
The distribution channel observed
was Produce — Agent — Wholesaler
— Retailer = Consumer.

Research Contemplated

1. Study on improved practices
adopted for sheathing wooden
bulls of fishing boats

2. Impact of motorisation. of indig-
enous fishing craft

3. Role and status of women in
Sfisheries field

4. Differential bebaviour and com-
munication bebaviour of tradi-
tional fishermen
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5. Innovativeness and decision 8. Price bebaviour of fresh and dry
making bebaviour of traditional Sfish
fishermen
9. Consumer preference studies
6. Studies on technological gaps

among traditional fishermen

7. Collection of data on production
‘and marketing information on
dry fish
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VERAVAL RESEARCH CENTRE

Scientists associated

K.K. Solanki, P.G. Viswanathban Nair, A. Vasanth Shenoy, Rafendra Badonia,
R.S. Manohbardoss, Puthra Pravin.

Research Projects Handled Report of Work Done

1. G-16/85 (5) - Studies on demer- Fishing gear

sal trawls
Studies on the escapement of

2. P(VR) 28/86 (5) - Studies on juveniles from 20m small mesh sputnik
technological problems of com- trawls have shown that nets fitted
mercial curing of important va- with cod ends with 15mm mesh
rieties of fishes of Saurashtra landed more of juveniles of quality
coast fishes like pomfret, Polynemus,

Sciaenids, Trichiurus and prawns when

3. BCNM/MB(2)/8X(5) - Investiga- compared to nets fitted with 30mm
Hons on toxigenic and patho- mesh cod end.
genic bacteria associated with
marine and cultured fish Fish processing

Heavily salted shark fillets were
prepared using refined salt and ordi-
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nary salt, semi dried for one day and
their storage studies at different R.H.
levels carried out. While the samples
stored at 90% R.H. and 100% R.H. got
spoiled within 15 days, very little
difference was observed between the
treated and untreated samples stored
at 70% R.H. and below. However, at
80% R.H. refined salt was seen to
have marked effect in warding off
reddening compared to ordinary salt.

In the case of dhoma, ordinary
salt gave better results, either if used
after heat treatment or if the fish is
first salted and then given heat
treatment.

Several commercial samples of
dried prawns and Acetes were analysed
for their physical, chemical and mi-
crobiological qualities and their stor-
age characteristics - studied.  Dried
Acetes had better shelf life than the
dried prawns.

Several batches of trawler by-
catches were analysed for the quan-
titative composition of the species.
The main components were Acetes,
small crabs, Coilea, dhoma, cuttlefish,
puffer fish, ribbon fish as well as a
large number of juveniles of quality
fishes.

Samples of dhoma, horse mack-
erel, Bombay duck, seer, shark, squid,
ribbon fish etc. were subjected to
estimation of heavy metals. While
mercury content was higher in dried
Bombay duck (0.788 ppm) in other
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fishes like horse mackerel, seer and
shark it ranged from 0.135 to 0.176.
In whole squid, both cadmium and
copper content were on the higher
side compared to their fillets.

A survey carried out on the
production, packaging, transportation
and marketing of different types of
dried products processed at Veraval
have shown that while semi-dried
fish products from shark, ribbon fish,
dhoma, Lactarius and ray are mar-
keted exclusively to Kerala, dry fish
is sent mainly to Assam, West Bengal
and Tamil Nadu.

" Lipid oxidation studies were ini-
tiated .on, Hilsa toli. Development of
peroxides dand free fatty acids were
determined periodically. No correla-
tion between the size of the fish and
the lipid content was observed. The
peroxide formation was slow initially
and then sharply increased, remain-
ing as such for about 2 weeks before
gradually reducing.

A number of samples of fresh
and iced fish from the local market,
a few frozen products as well as
water and ice samples from the
processing plants were analysed for
microbiological quality. While most
of the frozen pomfret and prawn
were free from Listeria and Salmo-
nella, one sample was suspected for
V. cholerae (NAG type). Some of the
fresh and iced samples showed high
count of E. coli, faecal Streptococci
and coagulase positive Staphylococci.
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Other pathogens were absent.
water

Some

samples also showed high

count of coliforms.

Research Contemplated

1.

Studies on escapement of fishes
in trawls for conservation of re-
sources

Standardisation of curing proce-
dures for commercial adoption

3.

Quality assessment of commer-
cially cured shell fish, shark fins,
atr bladder etc. and their mar-
keting aspects

Study on the present status of the
curing yards and commercial
practices of drying fish

Packaging and storage studles of
semi-dried products at different
temperatures
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KAKINADA RESEARCH CENTRE

Scientists associated

C.C. Panduranga Rao, G. Narayanappa, Sib Sankar Gupta, Subrata Basu,
D. Imam Kbasim Saheb, R. Chakraborthi, M.M. Prasad, S.V.S. Ramarao, J.
Sitaramarao.

Research Projects Handled

1. G-24/91 (3) - Conservation and
exploitation of demersal fishery
resources of Indian EEZ

2. P-40(K)/90 (5) - Investigations
on handling, transport and pro-
cessing of fish and fishery prod-
ucts in the East Coast of India

Report of Work Done
Fishing gear

Comparative fishing experiments
were continued with the improved
high opening traw!l and the so called
BOBP trawl to assess their relative
efficiency. The operations were
carried out in the depth range 10-
25m. As in the previous year, the
catch rate per hour of trawl was
better than that of the BOBP trawl.
Analysis of the catch composition
showed that anchovies constituted
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23% of the catch in the case of the
high opening trawl and ribbon fish
and silver bellies 46%, whereas with
BOBP trawl, the catches were 15%
and 42%, respectively.

Comparative fishing operations
were also continued with the rope
trawl and the bulged belly trawl in
the depth range 10-28m. The rope
trawl consistently showed better
performance with catch rate per hour
being 21 kg. compared to the 15 kg.
with the bulged belly trawl. The
catches in the rope trawl were
dominated by silver bellies and rib-
bon fish forming about 71% of the
total catch whereas in the bulged
belly trawl, silver bellies and ribbon
fish constituted only 35%.

Fish processing

Dried and salted Decapterus al-
ways contained less histamine in the

muscle than the dried unsalted one. -

In dried ungutted fish the histamine
content was always higher than that
in the dried gutted sample. The
salted and dried Decapterus was also
seen to have longer storage life than
the unsalted dried sample.

Pelleted prawn feed with high
protein content and high water sta-
bility was prepared using low priced
fish. Feeding trials are in progress.

Studies on ‘red’ discoloration of
cured fish have shown that the red
halophilic bacteria present in the salt

used for curing fish can survive in
the salt beyond two years at ambient
temperature.

Sodium tripolyphosphate treated,
cured and dried ribbon fish remained
free of red discoloration as also
insect infestation even after a year’s
storage. '

Frozen storage studies of whole
as well as- headless tiger prawn
subject to sodium metabisulphite
treatment were continued. The
percentage of brown discoloration in
the head poition of the frozen whole
prawn increased with length of storage,
though the overall quality of the
muscle - was good. Retention of
sulphur dioxide in the muscle of
whole tiger prawn was considerably
lower than thati in the headless
prawn.

. Live Chanos chanos kept in ice
immediately - after catch exhibited
prominent cold shock effect which
lasted for 6-8 hours.

Studies were carried out to im-
prove the texture of onboard frozen
Priacantbus sp., a deep sea fish,
further stored at -18°C. Brine treat-
ment was seen to improve the texture
in the initial period of frozen storage.

Selar cruminophthalmus was
found to be in acceptable condition
even after 12 months frozen storage,
but on cooking, the texture became
hard with a little sweetish taste.
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Biochemical, bacteriological and or-
ganoleptic qualities are being inves-
tigated.

Intermediate moisture fish cakes,
marinaded products and surimi based
dried products prepared from low
cost fish were found to be in accept-
able condition upto six months when
stored in polythene bottles at room
temperature. All the samples were
free from coliforms, E. colf, faecal
Streptococci and coagulase positive
Staphylococci.

None of the samples of seafoods
collected from local markets revealed
the presence of Salmonella. Some
isolates resembling Listeria were
however recovered.

Antibiotic sensitivity of isolates
separated from Epizootic Ulcerative
Syndrome (EUS) diseased murrels
when tested with eight commercially
used antibiotics showed all isolates to
be sensitive to the antibiotics but not
to the 0/129 vibrio static compounds
at 10 and 15u g. levels.

Comparative studies were made
between KF Streptococcal Agar and
Kanamycin Aesculin Azide Agar in
recovery of faecal Streptococci from
frozen fishes. Preliminary tests show
that the Kanamycin Aesculin Azide
Agar, besides being easy to handle,
also gave better results.

Different varieties of fresh water
fishes from the polluted waters of
Hussain Sagar, Patancheruvu (Hydera-
bad) as well as from fresh waters
near Hirakud Reservoir and some
marine fishes from a FSI vessel, Vizag
base, were collected and digested for
heavy metal analysis. Cultured prawns
from local ponds around Kakinada,
from Krishna and West Godavari
Districts in Andhra Pradesh, scampi
and other tiger prawns from areas
around Calcutta as also some disease
atfected tiger prawns and fishes from
nearby places were also collected for
heavy metal analysis. As in the
previous year, total mercury and

. toxic heavy metals like zinc, lead and

cadmium were well within tolerance
limits’ in "all the cultured and marine
prawns analysed. The total mercury
accumulation in spiny eel (M. armatus)
was more than in the other fresh
water species, although it was within
tolerance limit. Zinc level was high
both in Notopterus sp. as also in
Acantherus sp. caught off Andhra
Pradesh coast.

Research Contemplated

1. Studies on rope trawls and high
opening trawls

2. Processing of cultured prawns
and fresh water fishes

3. Control of insect infestation and
red discoloration in cured fish
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4. Screening of fish/shell fish for 7. Examination of fish and shell
Dbathogens fish for bazardous chemicals in-
cluding beavy metals, pesticide
5. Effect of cold shock on cultiured residue and poly-aromatic car-
JSishes bons
6. Development of meat separation 8. Development of various products
unit and by-products
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BURLA RESEARCH CENTRE

Scientists associated

C.V.N. Rao, A.A. Kban, K.N. Kartha, Percy Dawson, A.K. Chattopadbyay, ] K.
Bandyopadhyay.

Researcb Projects Handled

1. G-23(B)/90-(5) - Improved fish-
ing technique for the exploitation
of reservoir fishery resources

2. P-3%B)/90 (5) - Studies on fish
Dpreservation and development of
appropriate packaging for pro-
cessed fish and fishery products

Report of Work Done
Mid-water trawl

Studies were initiated on the
effect of use of two boards and four
boards on the performance of an 8.5

m. midwater trawl. An upper pair of
size 50x35 c¢m. and lower pair of size
101x50.5cm and weighing 9 kg. and
35 kg respectively were used. The
net was operated in the middle
reaches during the summer months.
The performance of the gear with
four boards was seen to be compara-
tively better than that with two
boards.

Gill net

Fabrication of 22 units of simple
gill nets/frame nets of mesh sizes
ranging from 40-75 mm bar with an
interval of 5Smm was completed and
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field trials initiated with a view to
arriving at an optimum mesh size and
twine size combination for exploita-
tion of the major carp and other
minor fishery resources.

Fish processing and
preservation

R. cotio packed with crushed ice
in the ratio 1:1 in plastic carry bags
with inside insulation of polyethylene
foam sheet stored in excellent condi-
tion for 17 and 22 hrs. when the
insulation thicknesses were 10mm
and 20mm. respectively.

The storage condition of major
carps packed in bamboo baskets with
three different inner linings was also
studied.  The fish, pre-chilled to
about 0-2°C and packed in 1:1 crushed
ice, was packed in three bamboo
baskets, each with a different inner
lining, viz. sal leaves, double layer
300 gauge LDPE film and 20mm.
thick polyethylene foam sheet, before
being transported to Howrah by rail.
Of the three lots, the condition of the
fish packed in baskets lined inside
with the polyethylene foam sheet
was seen to be the best when
examined after 26 hours at the re-
ceiving end.

Processes were evolved for
preparation of cutlets and fish loaf
from minced meat of W. attu. The
products were block frozen and the
blocks cut to 10mm thick slices,

packed in 200 gauge pouches indi-
vidually and stored at -10°C. Quality
studies show that the frozen stored
cutlet and loaf are acceptable for 6
months and 4 months respectively.

Fresh M. iolae, a locally available
small variety of fresh water prawn,
was packed in 300 gauge LDPE
pouches in 50g.  portions and stored
under crushed ice. The fish could be
ice stored for seven days in accept-
able condition. The ice- storage
period could be enhanced to ten
days if-fish is treated with water at
70°C for 10 seconds prior to packing
in 300 gauge; LDPE pouches. In the
case of R. cotio, the ice storage pe-
riod was extended to 11 days if
treated with water at 60°C for 30
seconds prior to packing compared
to the 8 days for the untreated,
control sample.

Comparative storage studies were
also carried ‘out with §. silondia
mince washed once and five times
with potabie water before packing in
300 gauge LDPE pouches and storing
at -10°C. The sample washed once
had a storage life of 6 months
compared to 4!/, months of the con-
trol and 5 months . of that washed
five times.

Research Contemplated

1. Efficiency of two board and four
board midwater trawl

2. Scope ratio studies
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3.

Studies on availability of fishes at

- surface and column zones

Standardisation of mesh size/twine
size combination for major carp
and minor fishery resources

Light fishing

Evaluation of existing packages/
development of new ones for fresh/
processed fish products

7.

Packaging and storage of live
Sish

Development of value added
products from low cost fresh water
Jishes

Shelf life studies of iced and
Srozen fresh water fish and prawn
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BOMBAY RESEARCH CENTRE

Scientists associated

M. Arul James, HK. Beri, S.P. Damle, D.K. Garg.

Researchb Project Handled

P-35(BM)/88(5) - Studies on
technological aspects in the control of
biochemical and microbiological
changes during processing and stor-
age of less important food fishes.

Report of Work Done
Freezing and frozen storage

Fish belonging to family
Scombroidae and locally known as
‘palai’ were cut into uniform size
chunks of 300 gms, quick frozen,
packed and stored at -18°C. The
shelf life of the frozen material was
seen to be around 28-30 weeks
beyond which the acceptability sharply
declined.

Ribbon fish frozen as whole and
stored at -18°C remained in accept-

able . condition upto 26 weeks as
judged from their physical, organo-
leptic and b_iochemical characteristics.
The moisture level dropped to 72.45%
from the initial level of 77.26% during
the period whereas the total volatile
basic: nitrogen (TVBN) value rose to
225mg% from an initial value of
13.67mg%. Rancidity also increased
from its initial level of 0.478 mg/1000
g. meat to 4.36mg/1000g. Alpha
amino nitrogen value remained more
or less the same upto 16 weeks of
frozen storage.

Spoilage organisms

Hygiene and sanitation in fish
processing establishments and land-
ing centres of Bombay were moni-
tored. Samples of fresh fish, shrimp,
lobster, squid, cuttlefish, water and
ice were studied. E. coli, coliforms
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and coagulase positive Staphylococci
were prevalent in the pre-processing,
peeling and landing centres of Bombay.
Salmonella content in samples of
water collected from pre-processing
centres was seen to be mote during
the year when compared to the
previous year. NAG type V.cholerde
was isolated from raw shrimp.
V.cholerae O.1 group was however
not detected. Listeria monocytogeres
was also not found in any sample of
cooked frozen squid and cuttlefish.

Research Contemplated

1.

Studies on the occurrence and
survival of pathogens with respect
to V. parahaemolyticus and
L.monocytogenes

Survey on the presence of
V.cholerae and L.monocytogenes
in IQF shrimp and lobster

Studies on value added products
such as minced meat, mixed fish
Jrozen in small pouches eic.
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CALICUT RESEARCH CENTRE

Scientists associated

Cyriac Mathen, T.S. Unnikrishnan Nair, K. George Joseph, P. Ravindranathan
Natr
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Researchb Project Handled

P-38(CL)/89 (5) - Technology of
on-board curing, prevention of spoil-
age in cured fish and development of
speciality products

Report of Work Done

During the year, 54 retailers
from 19 different places in Wyanadu
Dist. were interviewed to collect
information on marketing of cured
fish and related aspects as per a
questionnaire. A total of 108 samples
were collected and tester for physi-
cal, chemical, bacteriological and
sensory characteristics. Their shelf
lives at ambient temperatures were
also determined as well as a study
made of the different methods of
storage and display of the cured
products. Information was also gath-
ered on the profitability or otherwise
of the business of the retailers. One
important finding of the survey is the
opinion of the retailers that a better
product in a better package is un-
doubtedly more acceptable to the
customer. A similar survey has also
been initiated in Kannur District.

Studies on anti-insect treatment
of cured products was completed
during the year. Refined and preser-
vative treated commercial cured shark
exposed in a solar tent dryer and
packed in gunny bags sprayed on the
exterior with hydnocarpus oil or
pyrethrum had an ammoniacal smell

after four months whereas in the
non-heat treated samples, the smell
was evident after three months. The
product was also free of insect attack.
Studies on sole fish also gave similar
results. Heat treated samples packed
in 200 gauge polythené bags re-
mained free of insects for a greater
period than the non-heat treated
ones.

Studies on the storage life of
mussels fried to different moisture
levels have revealed moisture level to
be a critical factor controlling the
shelf life of the fried product. Mois-
ture content ; of less than 10% is
necessary to keep the product for 3
months whereas at 31% and 43%
moisture. levels it could be kept only
for 8-10 days,, fungal attack being the
major problem.

The possibility of preserving fried
fish at room temperature for ex-
tended periods with application of
added preservatives and condiments
was experimented with. Slices of
seer fish, black kingfish, small Indian
mackerel, ‘choodai’ and prawn meat
were used for the study. While
prawn meat kept for 3 months, the
fried fishes kept for 2-4 weeks only.
Here again, moisture level was seen
to be a critical factor in controlling
the shelf life of the product. The
major deteriorative factor was fungal
attack. At moisture content below
20%, the product stored for at least
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two weeks. Packing in 12p plain
polyester/175 gauge LDP also helped
to extend the shelf life.

Processes were evolved for pre-
paring fish curry, both with thick
gravy and with thin gravy with and
without addition of preservatives. After
cooling, the curries were packed in
200 gauge polythene bags and in 751
LD/BA/Nylon/BA/Primacor bags and
stored at room temperature. While
the treated curries packed in polythene
bags were acceptable upto 5-6 days,
those packed in the laminated bags
were acceptable for two weeks. Even
after a month no softening or putrid
odour was observed. Bacteriological
examination showed total plate count
of 10° after one day of preparation,
107 after 3 days, remaining as such
for a long period, to become 109 after
30 days. No pathogens or bacteria of
public health significance were no-
ticed.

A method was evolved for
preparation of fish"thoran” from small
sized fresh fish which could keep
well for 5-6 days at ambient tem-
perature when prepared with added
calcium propionate and sorbic acid.

Further studies were carried out
on masmin prepared from Eutbynnus
affinis by the modified process. The
product keeps well for a year or even
more and is as good as the traditional
product made from white meat tuna
as revealed by evaluation studies of

A

the product carried out by a few
consumers from Lakshadweep islands.
The new product is tougher and
yields 4% more of finished material
than in the traditional process prob-
ably due to less loss of cooked
muscle along with the skeleton as
also less loss of water soluble pro-
teins.

Normally, masmin is converted
into shavings before incorporation
into food dishes. The preparation
time can be considerably reduced if
theé flakes; are readily available. With
this in view, a similar product was
prepared from’ tuna cooked under
steam -pressure by shredding, smok-
ing and drying.. The whole process
took only 3  days compared to the
nearly 10 days for masmin.

Process was developed for
preparation of cooked, smoked and
dried mackerel, fillets with a storage
life of over 3 months.

As a part of the studies to
evaluate the commercial pickling
practices, two samples of Indian oil
sardine and one of lesser sardine
were collected along with brine from
commercial curing tanks and their
amenability to such preservation
studied. While the oil sardines were
rejected after two and four months
respectively, the lesser sardine got
spoiled after ten days due to heavy
insect infestation.
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Studies were continued on pre-
vention of blowlly infestation of com-
mercial brine pickled fish. Covering
the mouth of the polythene buckets,
in which the pickled fish are packed
with brine and kept in commercial
curing sheds, with gunny sprayed
with hydnocarpus oil delayed insect
infestation.  Better protection was
however obtained when few drops of
cashewnut shell liquid were added to
the surface of the pickle Dbefore
covering with oil sprayed gunny.

Commercially available cured
shark, jew fish, mackerel, sole and
silver belly were found amenable to
reprocessing and retail packaging and
the process seen to be economically
viable.

Studies carried out on processing
of Holothuria to beche-de-mer have
shown that salting of the sea cucum-
ber for preservation followed by
cooking in fresh water yielded a
product similar in proximate compo-
sition and appearance to that prepared
from fresh FHolothuria.

Fresh ‘choodai’, ‘netholi’ and small
Indian o0il sardines could be pre-
served at ambient temperature for 1-
2 days with added calcium propi-
onate, sorbic acid, tartaric acid and
low levels of salt. Small oil sardine
mixed with 0.3% calcium propionate
alone, without salt, yielded a very
good product.

Studies were initiated on differ-
ent types of fungi found in salted
fish.  Fifteen fungal isolates were
identified from four dry fish samples
collected from different centres in
Wayanadu Dist.

Researchb Contemplated

1. Survey on retail marketing of
cured fish in the State

2. TField trials on anti-insect treat-

ments

3. Evaluation of commercial pickle
curing and development of an
anti-insect cover for fish curing
tanks

4. Effecf of different packaging
materials on ready-to-cook/serve
fish and fishery products

5. Processing Holotburia to beche-
de-mer

6. Furher studies on cooked-smoked
dried products from tuna and
other fishes

7. Technology of on-board curing
of marine fishes

8. Monitoring incidence of red
halophiles and fungi in dry fish
processed outside the State but
sold through Calicut Central
Market

9. Determination of residual bacte-
rial flora and preservatives in
treated fish
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GOA RESEARCH CENTRE

Scientists associated

H.N. Mbhalathkar, T. Joseph Mathat

Researchb Projects Handled

1. G-24/91(3) - Conservation and
exploitation of demersal fishery
resources of Indian EEZ

2. G-26/91(3) - Harvesting tech-
niques for semi-pelagic resources

Report of Work Done
Trawls

For studying the escapement of
fishes trom cod ends of shrimp
trawls, cod ends of mesh sizes rang-
ing from 20 mm to 46.25 mm were
fabricated as also cod end covers of
200x200 meshes of mesh size 12.5
mm.

Modifications were effected in
the design of flat rectangular otter

boards to avoid;digging in the mud
and the same fabricated.

Three designs of off bottom
trawls for operation from small and
medium class vessels were developed,
the nets fabricated and assembled
and trial operations carried out.

Studies on optimum towing speed
of midwater trawls for small and
medium vessels were completed.
Significantly higher catches were ob-
tained at a towing speed of 2.5 knots.

Studies were also completed on
optimum scope ratio. Significant
catches were obtained at the scope
ratio 1:5.

Studies on platform trawls have
conclusively shown their superiority
over the control net in landing better
catches.
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Researcb Contemplated 2.

Operation of modified flat rect-

angular otter boards

1. Cod end mesh selectivity studies

in shrimp trawl

3. Operation of off-bottom trawls
from small and medium class

vessels

Particulars of cruises undertaken on board the fishing vessels ‘FORV’ ‘Sagar
Sampada’ and ‘M.V. Saraswathy’, during the period are given below:

FORV Sagar Sampada:

Cruise No
89 A
94
95
96
97 A

97 B

Period
16-20 May 91
7-24 Sept. ‘91
14 Oct. - 14 Nov. 91
18 Nov. - 18 Dec. 91

22 Dec. 91 - 8 Jan. '92

10 - 24 Jan. '92

Participants
Sajifh Kumar
M.S.. Fernando
M.S. Rajan
M.S. Fernando

P. George Mathai
K.K. Kunjipalu
K. Ramakrishnan
V. Muraleedharan
V.C. George
Francis Xavier

P.A. Panicker

M.R. Boopendranath
M.V. Baiju

M. Syed Abbas
T.V. Sankar

Leela Edwin

Saly N. Thomas
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M.V. Saraswathy:

91/11

91/12

91/13

L A L A L ]

10 March-10 April 92

14 - 20 Jan. '92

21 Jan-1 Feb. '92

9-18 Feb. 92

P.A. Panicker

S.V.S. Ramarao
M.D. Varghese

M.V. Baiju

M.R. Boopendranath
N. Subramonia Pillai
M.S. Fernando

M.S. Rajan

A K. Jaisingh

K. George Joseph
P.R. Girija Varma
K. Viswambharan
A.A. Kunjappan

V.C.. George

P. George Mathai
A.K. Jaisingh

\A Viiayan

A.K. Jaisingh

M.D. Varghese

50
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Training and demonstration

In-plant training in Refrigeration
and Airconditioning was given to
three candidates sponsored by Govt.
Polytechnic, Kalamassery, from 1 April
to 29 June 1991,

Training programmes in Quality
Control were organised by the Qual-
ity Development Centre of the Export
Inspection Agency, Madras, in col-
laboration with CIFT for the benefit
of participants of the 13th, 14th, 15th
and 16th Fish Processing Technolo-
gists Training Courses held from 16-
23 April 1991, 5-12 August 1991, 9-
16 Dec. 1991 and 23-30 March 1992
respectively. In all, fifty technologists
attended the training programmes.

Training in Quality control test-
ing methods of fishing gear materials
was imparted to three candidates
sponsored by Fish Net Making Plant,
Tungabhadra Board, Bellary Dist,,
Karnataka from 4-16 Sept. 1991.

Training in Quality control of
‘seafoods was held from 21 Oct. to 2
Nov. 1991 in which eight candidates
sponsored by fish processing estab-
lishments in and around Cochin
participated.

Training-cum-demonstration was
held for the benefit of participants of
training course on Fish processing

technology organised by Trainers’
Training Centre, Narakkal, in collabo-
ration with CIFT from 4-12 Dec. 1991.

Training in Production of value
added fish products was held at
Thumpoly, Alleppey Dist., Kerala from
16-19 Dec. 1991 in which nine coastal
women participated. The programme
was sponsored by MATSYAFED.

Training in Production of fish
pickle was imparted to a candidate
sponsored by Science and Technol-
ogy Entrepreneurship Devt. (STED)
Project, Balasore, Orissa on 21 & 22
Dec. 1991.

Training was imparted to ten
girls sponsored by Ernakulam Social
Service Society in Production of value
added fish products from 3-6 March
1992.

Training in Fishing and fish
processing was held for the benefit of
eight officials of the South Indian
Federation of Fishermen Societies
(SIFFS) Trivandrum, from 16-20 March
1992.

A few training programmes were
also organised by the Institute at
Quilon in association with MPEDA as
shown below.

1) Hygienic handling and process-
ing of oysters/mussels

/L A L A A o o A A



Y s D T R AN TR 777 77 72 7zzzzz72z7z7zz;iz

2) Hygienic handling and process-
ing of octopus

3) Hygienic handling and process-
ing of lobsters

4) Hygienic handling and process-
ing of crabs

5) Fish filleting

The Kakinada Research Centre
organised training programmes on
Processing laminated Bombay duck,
frozen pomfret and frozen ribbon fish
at Digha and Calcutta from 21-24 jan.
1992 in collaboration with MPEDA,
Calcutta, in which seventyfive candi-
dates participated.

The Centre also conducted the
following training programmes in as-
sociation with MPEDA, Visakhapatnam.

1) Hygienic handling of raw mate-
rial at pre-processing Centres-at
- Kakinada, Vizag, Pamarru and
Bhimavaram : No. of participants,

200

2) Hygienic handling of prawns/
fishes on board the vessel-at
Kakinada and Machilipatnam
No. of participants, 80

3) Re-orientation programme for
processing workers/graders in
processing plants-at Kakinada,
22-25 Jan. 1992.

In association with MPEDA,
Bhubaneswar, the Centre organised

training-cum-lectures on Hygienic
handling of prawns/fish, fillcting of
fish, processing of shark fin rays and
fish maws at Paradeep, Puri and
Bhubaneswar,

At Burla Centre, twentyfour in-
service trainees deputed by FTI,
Balugaon, were trained in two batches
in Sept. 1991 and Feb. 1992 in the
different aspects of Improved fishing
gear and post harvest technology of
fish. The Centre also demonstrated
the:operation of the improved gill net
for reservoir fishing tor the benefit of
fishermen engaged in fishing in Aliyar
reservoir, T. Nadu from 14-24 Nov.
1991.

At the Bombay Centre, training
was given to ten candidates in the
general aspects of Quality control
and microbiological analysis of fish
and fishery products for a period of
fifteen days.

Demonstrations were also con-
ducted on handling shrimp, squid,
cuttle fish and lobster as also general
sanitation and hygiene of the fish
graders and peelers of fish processing
establishments at Thane and Vashij,
New Bombay.

The Calicut Centre imparted
training to a local party on re-
processing and retail packaging of
commercial cured fish. A prospective
entrepreneur was also given training
in the preparation of fried mussels.

L L A A A A o A ALY
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Technical Guidance/Consultancy

A feasibility report was prepared
on the use of ice boxes for fish
transportation supplied by BOBP
Madras. Among the different mate-
rials used for fabrication of the ice
boxes, HDPE was seen to give the
best results with regard to thermal
insulation as also transport worthi-
ness tests like drop test, rolling test
and vibration test.

Technology on production of
chitin was given to M/s. India Seafoods,
Cochin who have since adopted the
technique and started commercial
production and export.

A scheme for production of
value added fish products was sup-
plied to MATSYAFED, Trivandrum.

A feasibility report on Stabilized
Feed Technology for Small Scale
Production of Shrimp/Fish Feed was
prepared and issued 10 M/s Alsa
Marine & Harvests Ltd., Madras, one
of the leading agriculturists in Nellore
(A.P).

Under the technical assistance of
the Institute, the sales of ‘Surya’
brand fish products of Vanitha Fish
Processing Unit (DWCRA Group,
Kannur Block) was inaugurated on
11 April 1991. The products are
being prepared as per process know-
how released by the Institute.

The Institute undertook stage-
wise inspection and appraisal of
deep sea and distant water fishing
vessels constructed under the finan-
cial assistance scheme extended by
various financing institutions. Assis-
tance was also offered to the boat
building industry in different aspects
of boat building.

Theory and practical classes con-
tinued to be held for post graduate
students of Cochin University B.F.Sc
students of Fisheries College, Panangad,
and State Govt. Officials.

" The Scientists were also called
upon on many occasions to deliver
lectures for the benefit of participants
of various training programmes/Re-
fresher courses held from time to
time by the Institute, the State and
Central Govt. Organisations.

R'epljr to Technical Queries

Technical queries continued to
he received from different parts of
the country as well as abroad on
various aspects related to fishing, fish
processing, fisheries engineering and
allied aspects. Some of the topics on
which queries were received are
listed below.

Fishing Technology

— On the use of cashewnut shell
liquid for preparation of marine
paints '
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— Corrosion of propellers-possible
causes and remedial measures

— On potable and composite type
instruments developed at the
Institute for use in pisciculture,
operation of hatcheries and
survey of reservoirs

— On fabrication of tuna long line

— Requirements for a fishing gear
laboratory, electronic and equip-
ment laboratory and a survey of
fishing vessels laboratory

— Impact of fishing activities in the
backwaters of Kerala

— Information on various types of

fishes caught in the Indian and
adjacent waters, areas from where
caught, peak fishing periods, ex-
pected yield, recommended
methods of fishing, areas where
foreign vessels are located etc.

Fish Processing Technology

— Yield of different varieties of
prawns, wastage of raw material
etc. in prawn processing estab-
lishments

— Quality of water used for fish
processing

— On the viability of liquid nitro-
gen freezing

— Estimate for setting up a fish
market and retail stal}

— Information on processing fish
surimi, clam meat handling and
processing

— On processing jelly fish and
comments on steps to be taken
to overcome effects of jelly fish
venom

— Comments on utilisation of prawn
head and shell waste for conver-
sion into useful products

— Comments on suitability of ap-
plication of chitosan coating on
duplex board to improve its
quality .

— Method for preparation of chitosan
solution

— Scheme for production of value
added products:

Comments on converting solid
wastes “into dried products for
controlling environmental pollu-
tion

Analysis of Fishery Products/
Materials

The Institute at its Headquarters
undertook analysis of samples of fish
and fishery products, raw materials,
craft and gear materials etc. received
from indigenous processors and manu-
facturers and issued analysis reports
with comments on improvement of
quality wherever required. Details of
samples analysed are given below
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Farticulars of No.

samples analysed
Water 158
Ice 80
Frozen fishery products 137
Dried fishery products 19
Raw fish 5
Fish speciality products 3
Fish by products 12
IQF products 10
Packaging materials 33
Chemicals 2
Fishing gear materials 20
Fish nets 5
Fishing craft materials 14
Wire rope and cable 101
Steel tape 56
Steel rod 3
Marine paint 30
Aluminium alloy anode 1
Metal samples 32

Sanitary survey of factories 45

Analysis was also carried out at
the Research Centres. Veraval Centre
analysed a total of 372 samples of
fish meal, water, ice, dried fish and
frozen fish products. The Kakinada
Centre analysed samples of water,
prawn feed and fish meal. At
Bombay, 59 samples of water, ice,

fresh and frozen fish and fishery
products were analysed while at
Calicut, 7 samples of water and dry
fish products were analysed and
reports issued in addition to conduct-

ing sanitary survey of a freezing

plant.

Supply of Designs/
Publications

Designs of dryers, fishing gear
and craft continued to be given to
interested parties as also the various
publications brought out by the Insti-
tute.” Details of supply are given
below.

Publications No.
issued

1.  Quality Control
in Fish Processing 15
2. Special Bull.

No.8-Abstracts of
CIFT 'Publications 1

3. Sp. Bull.No.9
-Indigenous Marine
Fishing Gear &
Methods of India-
Part-1-Karnataka State 2

Designs

1. Designs of fishing
boats

2. Designs of otter board

3. Tunnel dryer

- \ND = 0

4.  Drum dryer
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Exhibitions

The Society of Fisheries Tech-
nologists (India), in collaboration with
the Institute, held an exhibition at
the Govt. High School, Narakkal, in
connection with World Literacy Day
on 8 Sept. 1991. More than 1000
students visited the exhibition. A
few films were screened on the
occasion. An exhibition was also
held at the Institute in connection
with the National Workshop on Low
Energy Fishing organised by the
Society.

Exhibits comprising fish products
were supplied for display at an
exhibition at Kaitharam, N. Parur.

Samples of fish products, a few
photographs and charts were sent to
Council for display at two exhibitions
organised by the Govt. of India-one
in connection with Commonwealth
Parliamentary Conference held in Sept.
1991 and the other held in connec-
tion with a Workshop on Technical
Cooperation in Developing Countries
in Oct. 1991.

The Institute actively participated
in the All India Agricultural, Industrial
and Cultural Exhibition held at Quilon
during Dec. '91 - Feb. '92.

A few fish products were sent
for display at a Science Exhibition
held at Govt. Girls High School,

Kodungallur, from 11-19 Jan. 1992
The Exhibition was organised by the
Kerala Sastra Sahitya Parishad.

In connection with inauguration
of the ‘Fish-Tech' Cooperative Society
Ltd-a SC/ST Women's organisation set
up with technical assistance of CIFT
and financial support of Dist. Indus-
tries Centre, Govt. of Kerala - the
Institute organised a mini exhibition
at Malipuram on 31 Jan. 1992,

The Institute set up a stall at the
9th Indian Seafood Trade Fair held at
Cochin on 7, 8 & 9 Feb. 1992. The
Fair was organiséd by the Marine
Products  Export Development Au-
thority in association with the Sea-
food Exporters’ Association of India
and the Taj Group of Hotels.

Summer Institute

A Summer Institute on Modern
Techniques of Testing Fish and Fish-
ery Products for Food and Feed was
held at this Institute for a period of
three weeks from 6-25 May, 1991.
The ‘Institute’ was organised to im-
part knowledge on the latest testing
techniques adopted in the western
laboratories for testing the quality of
food products and feeds prepared
from marine products. Thirty partici-
pants comprising food technologists.
University teachers and researchers
participated in the ‘Institute’.
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Radio/TV. Talks, Press
Release etc.

Ten radio talks on various topics
as shown below were broadcast over
All India Radio, Trichur/Cochin, dur-
ing the year:

1. Innovations in fishing technol-
ogy and processing - Shri. K.C.
Purushothaman

2. Basic factors in adopting new
scientific recommendations by the
farmers/fishermen - Dr. MK
Kandoran

3. Low cost technologies and job
orientation programmes of CIFT
- Shri. K.C. Purushothaman

4. Value added products from
low cost fishes - Shri. P. Madh-
avan

5. Extension programmes of CIFT
for development of the fishery
industry - Shri. K. C. Purush-
othaman

6. Fishing methods - An interview
with Dr. B. Meenakumari

7. Modern trends in mechanised
fishing - Dr. K. Gopakumar

8. Different types of fishing nets -
Shri. V.C. George

9. Proper preservation methods for
fish - an interview with Dr. K.
Gopakumar

10. Development of the fishery in-
dustry - role played by CIFT -
Dr. K. Gopakumar

.Dr. P.K. Surendran, Sr. Scientist,
participated in a T.V. discuss-
ion programme on ‘Fish Epidemic

in Kuttanadu' telecast by Doordar-

shan Kendra, Trivandrum, on 11 Oct.
1991.

A number of press releases
were also made during the vyear
on various activities/achievements
of the Institute as also topics of
interest related to the fishery indus-

try.
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Within the country

Shri. K. Ramakrishnan, Scientist
(SG) participated in training course
on Electronics and Instrumentation in
Flow Measurements conducted by
Fluid Control Research Institute Palghat,
24-26 Sept. 1991.

Shri. V.C. George, Principal Sci-
entist, attended Course on Agricul-
tural Research Project Management at
NAARM, Hyderabad, 8-19 Oct. 1991.

Shri. K.V. Mohan Rajan, Scientist
(8G) attended Course on Training of
Trainers at NAARM, Hyderabad, 15-16
Oct. 1991.

Shri. H. Krishna Iyer, Principal
Scientist, attended training course on
Information Management and Research
Communication in Agriculture at
NAARM, Hyderabad, 26 Nov. - 6 Dec.
1991.

Dr. P.T. Mathew, Sr. Scientist,
attended training programme on Pro-
cessing Beche-de-mer organised by
MPEDA at Thirupalakudi, Ramnad
Dt., T. Nadu, 18-20 Feb. 1992

Abroad

Dr. K. Gopakumar, Director, at-
tended 7th Session of the FAO - IPFC
Working -Party on Fish Technology

and Marketing at Indonesia, 24-27
Sept. 1991 and presented seven pa-
pers.

Shri. A.G. Radhakrishnan, Scien-
tist (SG) attended training course on
Pesticide Residue Analysis in the
Pesticide Management Section of
Natural Resources Institute (NRD),
Chatham, Kent, UK., 2 Sep. 1991 - 10
Jan. 1992. While there, he attended
two Seminars, viz.

1) ‘Accreditation of laboratory work
and good laboratory practice at
NRI, UK.

2) High fcsolutibn chromatography

at the Royal Society of Chemis-
try Auditorium, London.

Dr. K.G. Ramachandran Nair, Sr.
Scientist and Shri. A. Vasanth Shenoy,
Scientist: (SG) weére also deputed to
NRI, UK, for the training course on
Handling and Quality of Fish in
Tropics, 9 Sept. - 29 Nov. 1991.

Shri. P.A. Perigreen, Scientist (SG)
worked as National Consultant to
BOBP in their project on Cleaner
Fishery Harbours. A base line survey
was conducted of the present status
of three major fishery harbours in the
Bay of Bengal region, viz. Tuticorin,
Madras and Kakinada.
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Shri. K. Ramakrishnan, Scientist
(SG) was awarded degree in M.Tech.
(Digital Electronics) from Cochin
University of Science and Technol-
ogy.

Shri. J.K. Bandhyopadhyay, Sci-
entist (SG) obtained M.Tech.degree
in Food Technology and Biochemical
Engineering from Jadavpur Univer-
sity, Calcutta.

Within the country

Dr. T.K. Sivadas, Principal Scien-
tist, participated in the National Semi-
nar on Hydrometeorology at Centre
for Advanced Study in Agricultural
Meteorology (CASAM) Pune, 2 & 3
May 1991 and presented a paper.

S/Shri. S.P. Damle and D.K. Garg,
Scientists (SG) attended Seminar on
Food Processing for Rural Develop-
ment conducted at University Depart-
ment of Chemical Technology,
Matunga, Bombay, under the auspices
of AFSI(ID, Bombay Chapter, 5 July
1991.

A number of Scientific/Technical
staff of the Institute attended the
National Workshop on Low Energy
Fishing organised by Society of Fish-
eries Technologists (India), Cochin, 8
& 9 Aug. 1991. Twenty two papers
by the Institute staff were presented
at the Workshop.

Dr. K. Gopakumar, Director, at-
tended Seminar on Opportunities and

Challenges for the Development of
Marine Industry organised by Seafood
Exporters’ Assn. of India and FCCI at
Cochin, 17 & 18 Aug. 1991. He gave
a talk on ‘Major marine products for
export-fresh, frozen and value added
- from India’.

Dr. M.K. Kandoran, Principal Sci-
entist, participated in Regional Work-
shop on Extension Training
Programmes organised by Directorate
of Extension, New Delhi and held at
NDRI campus, Bangalore, 21-23 Aug.
1991.

Dr. Jose Joseph, Sr. Scientist,
participated in Workshop on Market-
ing organised by BOBP, Madras for
Kanyakumari Sangam Fishermen at
Nagercoil, 21 & 22 Sept. 1991.

Dr. P.K. Surendran & Dr. M.K.
Mukundan, Sr. Scientists, attended
Workshop on Inland Fish Disease
organised by Kerala Sastra Sahithya
Parishat at Mankombu, Alleppey, 29
Sep. 1991. A paper was presented at
the Workshop.
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Shri. P. Madhavan, Principal Sci-
entist, participated in the Seminar on
Aquaculture at Madras, 30 Sept. 1991,

Dr. D. Imam Khasim, Sr. Scien-
tist, participated in National Workshop
on Kolleru Lake Environment Infor-
mation System at J.N.T.U. Hyderabad,
4 & 5 Oct. 1991 and presented a

~ paper.

Dr. T.S.G. lyer, Principal Scien-
tist, attended Technical Workshop on
Processed Food Sector under Indo-
EEC Co-operation Programme
organised by Bureau of Indian Stan-
dards, Cochin, 28 Oct. - 1 Nov. 1991.

Shri. G.R. Unnithan, Scientist (SG)
attended Summer Institute on Fore-
casting Technology organised by
Indian Agricultural Statistics Re-
search Institute, N. Delhi, 11-30 Nov.
1991,

Dr. T.S.G. lyer, Principal Scien-
tist, Dr. P.T. Lakshmanan, Dr. PK.
Surendran, Sr. Scientists and Sh. P.D.
Antony, Scientist (SG) attended Sci-
entific Conference on Fish Disease in
Kerala, organised by State Committee
on Science and Technology, Cochin,
22 Nov. 1991. A paper was presented
at the Conference.

Dr. P.T. Mathew, Sr. Scientist,
participated in the All India Sympo-
sium on Algal Resources, their Man-
agement, Biology, Chemistry and Uti-
lization, Trivandrum, 25-27 Nov. 1991
and presented a paper.

Dr. T.K. Sivadas, Principal Scien-
tist, participated in the IEEE Con-
ference at Trivandrum, 29 & 30 Nov.
1991 and gave an invited talk on
Electronics and instrumentation for
agriculture and ocean sciences.

Dr. T.K. Sivadas also participated
in the National Symposium on Elec-
tronics for Rural Development
organised by Institution of Electronics
and Telecommunication Engineers at
CSIO, Chandigarh, 5 & 6 Dec. 1991
and gave an invited talk on Electronics
and instrumentation for agricultural
field investigations.

Df. T.K. Sivadas and Smt. K.
Vijayabharathi, Scientist (SG) partici-
pated in National Symposium on Ocean
Electronics 1991 organised by Cochin
University of Science & Technology,
18-20 Dec. 1991. Dr. Sivadas gave an
invited talk on Electronic instrumen-
tation for fisheries and ocean sciences.

Dr. K.G. Ramachandran Nair,
Principal Scientist, attended Workshop
on Prawn Farming for Farmers
organised by Choice Canning Co. at
Cochin, 11 Jan. 1992 and gave a talk
on prawn feed.

Dr. K. Gopakumar, Shri. P.
Madhavan and Dr. M.K. Mukundan
attended National Symosium on Ap-
plication of Biotechnology in Medi-
cine, Trichur, 11 & 12 Jan. 1992.

Dr. K. Gopakumar also attended
Seminar on Modernisation of Food
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Processing Industries organised by
Confederation of Indian Food Trade
and Industry, New Delhi, 16 Jan. 1992.

Shri. M.V. Baiju, Technical Offi-
cer, participated in Seminar on Fuel
Conservation in Fishing Vessels con-
ducted by Bharat Petroleum at
Munambam, 23 Jan. 1992,

Dr. C.C. Panduranga Rao, Shri.
G. Narayanappa, Principal Scientists
and Dr. D. Imam Khasim participated
in National Seminar on Strategies for
Development of Fisheries in Andhra
Pradesh, conducted by Andhra Pradesh
Agriculture University, Kakinada, 30
& 31 Jan. 1992, A paper was also
presented at the Seminar.

Dr. T.K. Sivadas participated in
International Technology Congress
(WISITEX ’92) at Delhi, 5-8 Feb. 1992
and gave an invited talk on Instru-
mentation systems for ecological
studies.

S/Shri. P.A. Panicker and V.C.
George, Principal Scientists, participated
in* Colloquium on Impact of
Motorisation of Fishing Units in Kerala,
conducted by Kerala Fisheries Society
at Centre for Development Studies,
Trivandrum, 6 Feb. 1992

Shri. S. Ayyappan Pillai, Principal
Scientist, participated in Seminar on
Conservation of Diesel and Lubricants
for Fishing Boat/Trawler Operators
organised by Indian Oil Corpn. Ltd.

Trivandrum and held at Quilon, 11
Feb. 1992 and presented a paper.

Shri. Ayyappan Pillai also partici-
pated in the Awareness Programme
on Conservation of Diesel and Lubri-
cants for Fishing Boats organised by
Indian Qil Corpn. Ltd., Cochin, 16 Feb.
1992 and presented a paper.

Shri. T.K. Srinivasa Gopal, Scien-
tist (8G), attended Round Table Con-
ference on Progress in Food Process-
ing through Aluminium Packaging,
organised by the Aluminium Assn. of
India’ in collaboration with Indian In-
stitute of Packaging, Bangalore, 13 Feb.
1992.

Smt. K.V. Lalitha, Scientist (S§G)
participated in the 4th Kerala Science
Congress organised by State Commit-
tee on Science, Technology and En-
vironment, Kerala, at Trichur, 27-29
Feb. 1992 and presented a paper.

Dr. K. Gopakumar, Director, S/
Shri. V.C. George, K.K. Balachandran,
Principal Scientists and Shri. V.
Annamalai, Scientist, attended Fisher-
men Development Seminar conducted
by Alleppey Diocesan Charitable and
Social Welfare Society, Alleppey, 14
& 15 March 1992. Three papers were
presented at the Seminar. Dr.
Gopakumar also presented the Key-
note paper on Problems of fishermen
of Kerala in the fish processing in-
dustry.
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Shri. P.V. Prabhu, Principal
Scientist, attended Seminar on
Utilisation of Marine Waste in Animal
Feeds organised by Kerala Veterinary
Faculty Teachers Assn. of Kerala Ag-
ricultural University, Trichur, 11 March
1992 and delivered a Key note ad-
dress on Chitin, chitosan and their uses.

Dr. M. Arul James, Principal Sci-
entist, attended Seminar on ISO-9000
organised by Export Inspection Agency,
Bombay, 27 March 1992.

Abroad

Dr. Chinnamma George, Sr. Sci-
entist, participated in the International
Symposium on Mud Crab Culture and
Trade in the Bay of Bengal Region
at Surat, Thani, Thailand, 5-8 Nov. 1991
and presented a paper. The
programme was sponsored by
BOBP.

Dr. K. Gopakumar, Director,
served on the following Scientific and
allied bodies

As Chatrman

Indian Bureau of Standards -
FADC 12, Sectional Committee - Fish
and Fishery Products.

As President

Society of Fisheries Technologists
(India)

As Edftorial Consultant

‘Fish Tech News' published by
Food and Agricultural Organisation of
the U.N.

As Member

ICAR Regional Commiittee No. VIIL

ICAR Co-ordination Committee for
FORV ‘Sagar Sampada’

Expert Committee to study fish
disease in Kerala constituted by Govt.
of Kerala

Commniittee to consider financial
assistance for modifying fishing ves-
sels

Consultative Committee of CIF-
NET

Consultative Committee of Inte-
grated Fisheries Project, Cochin

Management Committee, Krishi
Vigyan Kendra, CMFRI, Narakkal

Extension Council, CIFE, Bombay
Board of Examiners, CIFE Bombay

Rural Programme Advisory Com-
mittee, AIR, Trichur
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Committee on granting subsidy
for improving and upgrading the cold
storage and freezing units, MPEDA,
Cochin

Working party of the Indo-Pacific
Fisheries Commission

Working Committee of the Inter-
national Union of Nutritional Sciences,
IUFOST/IUNS Committeec I11/9

Board of Studies in the Faculty
of Fisheries, Kerala Agricultural Uni-
versity, Vellanikara

Board of Studies in Marine Biol-
ogy, Cochin University of Science &
Technology

Advisory Committee (Processing
Technology) of the Institute for Artemia
Research and Training, Madurai,
Kamaraj University Research Centre,
Muttom, Tamil Nadu

As Reviewer

Asian Fisheries Fellowship Award
(Post-Harvest Technology)

Sbri. P.V. Prabbu, Principal
Scientist

As Principal Member

BIS, AFDC- 27:5, Fish Meal Sub
Committee

Shri. P. Appukutta Panicker,
Principal Scientist

As Principal Member

BIS, TXDC- 18, Textile Materials
for Marine/Fishing Purposes

As Member

Consultative Committee of Fish-
eries Survey of India, Cochin zone

Working Group of Sagar Sampada

Expert Committee of MPEDA on

. Bvaluation of Fishing Vessel Projects

Sub-Committee of Working Group
on Revalidation of the Potential Marine
Fisheries Resources of Exclusive Eco-
nomic .Zone of India

Committee for Review of Regis-
tration ‘of Fishing Vessels

Committee for Consideration of
Applications for the Scheme on Assis-
tance for Diversified Fishing

Expert Committee on Stake/
Chinese Dipnet Fishery of Kerala

Committee on the Fuel Require-
ments of Deep Sea Fishing Sector

Committee on Licensing of Fish-
ing Gear for Deep Sea Vessels
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Commiittee on Formulating Norms
of Import of Deep Sea Fishing Ves-
sels of 100% Export Oriented Scheme
of Ministry of Food and Agriculture

Comniittee of DOD on Antarctica
Krill Programme of FORV Sagar
Sampada

As Advisor
UPSC Selection Board for Fisheries

Dr. K. Ravindvan, Principal
Scientist

As Member

Fishing Vessel Sectional Commit-
tee TED - 21 of the Bureau of Indian
Standards, New Delhi

Expert Committee appointed by
Govt. of Kerala to study the problems
of ban on trawling during monsocon
period

Board of Studies, Dept. of Indus-
trial Fisheries, Cochin University of
Science & Technology

As Expert

Advisory panel constituted by
Govt. of Kerala to study the impact
of ban on bottom trawling imposed
during the monsoon in Kerala

As TIFACLINE Expert

Dept. of Science and Technology,
Govt. of India

As Examiner and Subfect Expert

Ph.D. and M. Phil and M.Sc de-
gree of the Cochin University of Science
& Technology

As Research Guide

Kerala University and Cochin
University of Science & Technology

As Honorary Consultant

International Ferrocement Re-
search Centre, Bangkok, Thailand

Shri. V.C. George, Principal
Scientist
As Advisor
UPSC Selection Board for Fisheries

As Examiner

Engineer, Fishing vessels course
at CIFNET

Shri. S. Ayyappan Pillai, Prin-
cipal Scilentist

As Member

Advisory Committee constituted by
MPEDA for technical scrutiny of
subsidy applications for installation of
generating sets and IQF machinery in
seafood processing plants

DGTD Sub-Committee on Food
Freezing and Preservation by Cryo-
genic Fluids
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Committee on Agro-forestry for
aforestation programme

Invention Promotion Committee

Expert panel constituted by FIA
for approving and assessing the ca-
pacity of IQF units in scafood pro-
cessing plants

As Alternate Member

BIS, TEDC-Transport Engineering
Division Council

Dr. C.C. Panduranga Rao,
Principal Scientist

As Member

Panel of Experts, EIA for approval
of processing plants

Shri. CV.N. Rao, Principal Sci-
entist

As Member
ICAR Regional Committee Zone V

Dr. T.S. Gopalakrisbna Iyer,
Principal Scientist

As Member

Panel of Experts for approval of
seafood processing factories under the
QCIA/IPQC systems of inspection

Board of Studies, Cochin Univer-
sity of Science and Technology

Expert Committee for detection
of cholera organisms in shrimps ex-
ported to Japan

Inter-departmental Team of Ex-
perts for assessment of laboratories of
the Export Inspection Agency and the
processing factories on the infra-
structure facilities for detection of V.
cholerae

Sub-Committee for Marine Prod-
ucts ISO : 9000 series, Ministry of

_Commerce, New Delhi

| As Supervising Guide

Ph.D. Degree (Faculty of Marine
Sciences), Cochin University of Sci-
ence and Technology

- Dr. TK. Sivadas, Principal Sci-
entist

As _Men'zber

Expert .Committee for Develop-
ment of Marine Instruments constituted
by. Department of Ocean Development,
Government of India

Committee for Promotion of Ap-
plication of Electronics in Agriculture
during VIII Five Year Plan, constituted
by Department of Electronics, gov-
ernment of India

Committee on Hydraulic Instru-
ments constituted by Ministry of Water
Resources, Govt. of India
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Implementation Commiittee of
DOD for Scientific Instruments on
board -Sagar Sampada

Working Group Committee of
Hydrological Instrumentation Division
of National Institute of Hydrology,
Roorkee

Transport Engineering Divisional
Council (TEDC) of the Bureau of Indian
Standards

Indian National Committee on
Hydrology (INCOH), Ministry of Water
Resources, Govt. of India

Task Force/Monitoring Commit-
tee on Agri-Electronic Instruments
constituted by Govt. of India, Depart-
ment of Science & Technology, New
Delhi

Sectional Committee on Marine
Instruments and Safety Aids of Bu-
reau of Indian Standards

Shri. Cyriac Mathen, Principal
Scientist

As Member

Selection Committee, Mangalore
and Calicut Centres of CMFRI

Sbri. K. K. Balachandran,
Principal Scientist

As Principal Member

BIS, AFDC - 27: 1, Canned Fish
Products Sub-Committee

Arncal’ Fgnors 7997- 92 NI AN AN

As Member

Vidyalaya Management Commit-
tee, Kendriya Vidyalaya, Ernakulam

Vidyalaya Management Committee,
Kendriya Vidyalaya, No. I. Cochin-4

Vidyalaya Management Commit-
tee, Kendriya Vidyalaya No. II, Co-
chin-4

Vidyalaya Management Commit-
tee, Kendriva Vidyalaya, INS
Dronacharya, Fort Cochin

, Reg:;lonal Selection Committee,
Navodaya Vidyalaya Samiti, Hyderabad
Region '

As Research Guide

M.F.Sc' Processing Technology
Programme of College of Fisheries,
Panangad

Dr. K. Devadasan, Principal
Scientist -

As Examiner

Different Selection Committees of
CMFRI

As Member

M.F.Sc Thesis Evaluation Com-
mittee of College of Fisheries, Panangad

As Supervising Guide

Ph.D Programme of Cochin Uni-
versity of Science and Technology
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Sbri. H. Krishna Iyer, Principal
Scientist

As Member

BIS - AFDC - 57. Expert Panel
for preparation of Draft Indian Stan-
dards and Methods for Sampling of
Fish and Fishery Products

Dr. M. Arul James, Principal
Scientist

As Member

State level Committee for Co-or-
dination of work on Marine Fisheries,
Maharashtra

Panel of Experts for Approval of
Fish Processing Factories under QCIA
and IPQC

Inter-departmental team of experts
to assess facilities available in IPQC
Units and EIA laboratories at Bombay,
Goa and Guijarat for testing V. cholerae
in accordance with international stan-
dards

Inter-departmental panel on ex-
port of marine products to Belgium,
Netherlands, Spain and kaly

Shri. S.V.S. Ramarao, Scientist
(5G)

As Member

Selection Committee of CTRI,
Rajahmundry

Consultative Committee, FSI,
Visakhapatnam and Madras

Shri. T. Josephb Mathai, Scien-
tst (SG)

As Member

Combined Official Language
Implementation Committee of Goa
Research Centre of CIFT .and FSI,
Mormugao

Dr. K.N. Kartha, Sr. Sctentist
As Member

- Board of Studies, Dept. of Indus-
trial . Fisheries, Cochin University of
Science & Technology

Shri. H.N. Mbalatbkar, Scientist
)

As Member

Consultative Committee of FSI
Mormugao Zone

Town Official Language Imple-
mentation Committee

Shri. T.S. Unnikrishnan Nair,
Scientist (SG)

As Member

BIS AFDC - 27 :3 Dry Fish Prod-
ucts Sub-Commiittee

Panel of Experts for IPQC/MIPQC
scheme of Export Inspection Agency,
Cochin
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Dr. P.K. Surendran, Sr. Scientist

As Subject Expert

Doctoral Committee, Cochin Uni-
versity of Science and Technology

M.F.SC. (Processing Technology)
Programme, Kerala Agricultural Uni-
versity

Committee constituted by Director
of Vocational Higher Secondary Edu-
cation, Kerala State, for preparation
of text books on Fishery Science

As Supervising Guide

Ph.D. Degree (Faculty of Marine
Sciences), Cochin University of Sci-
ence and Technology

Dr. P.T. Laksbmanan, Sr. 5Ci-
entist

As Supervising Guide

Ph.D. Degree (Faculty of Marine Sci-
ences), Cochin University of Science
and Technology

As Subfect Expert

Doctoral Committee (Faculty of
Marine Sciences) Cochin University of
Science and Technology

Dr. M. K. Mukundan, Sr. Scientist
As Subfect Expert

Commiittee constituted by Direc-
tor of Vocational Higher Secondary

Education, Kerala State, for prepara-
tion of text books on Fishery Science

As Member

M.F.Sc Thesis Evaluation Com-
mittee of College of Fisheries, Panangad

As Supervising Guide

Ph.D. Programme of Cochin Uni-
versity of Science and Technology

As Examiner

M.F.Sc Processing Technology
Programme- of College of Fisheries,
Pandngad

As Guest Lecturer

M.Sc. Mariculture of Cochin Uni-
versity of Science & Technology con-
ducted by CAS of CMFRI

M.F.Sc.” Processing Technology
Programme of College of Fisheries,
Panangad

Dr. Jose Stephben, Sr. Scientist
As Member

Board for assessing progress of
Ph.D. candidates

As Supervising Guide

Ph.D. Programme of Cochin Uni-
versity of Science and Technology

As Examiner

M.Sc. Industrial Fisheries, Cochin
University of Science and Technology
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Shri. A.G. Radbdkrisbnan,
Scientist (5G)

As Member

M.F.Sc Thesis Evaluation Com-
mittee of College of Fisheries, Panangad

As Examiner

M.F.Sc Processing Technology
Programme of College of Fisheries,
Panangad

As Guest Lecturer

M.F.5c Processing Technology
Programme of College of Fisheries,
Panangad

Shri. Sib Sankar Gupta, Scientist
5G) N

As Member

Panel of Experts, EIA, for approval
of processing plants

Selection Committee,
Kakinada

CIFA,

Dr. N. Unnikrisbnan Nair, Sr.
Scientist

As Subfect Expert

Faculty of Marine Sciences and
Faculty of Environment, Cochin Uni-
versity of Science and Technology

As Member

Task Force on Biological Sciences,
State Department of Science, Tech-
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nology and Environment, Government
of Kerala, Trivandrum

Task Group on Environment, State
Committee on Science, Technology and
Environment, Government of Kerala,
Trivandrum

Panel of Experts on Marine
Biofouling and its Control, Indira
Gandhi Centre for Atomic Research,
Kalpakkam

. National Registry of Experts on
Marine Biofouling and Allied Problems,
Indira’ Gandhi Centre for Atomic
Research, Kalpakkam

As Research Guide

Phi.D:.,Programme of Cochin Uni-
versity of Science and Technology

Dr. A.G. Gopalakrishna Pillai,
Sr. Scilentist

As Member

Board of Studies, Department of
Industrial Fisheries, Cochin University
of Science and Technology

Dr. D. Imam Kbasim, Sr. Sci-
entist

As Member

Selection Corhmittee, CTRI,
Rajamundry

Selection Committee, CIFA, Prawn
Breeding Unit, Kakinada

A A A )



AApncal’ .%Wr/ WAL LRI

Sbri. K.V. Moban Rajan, Scientist
SG) )

Consultative Group for Fishery
Survey of India, Bombay and
Porbander Bases :

Dr. M.D. Vargbese, Sr. Sctentist
As Subject Expert

Doctoral Committee, Cochin Uni-
versity of Science and Technology

Shri. MM. Prasad, Scientist
As Member '

Panel of Experts, EIA, for approval
of processing plants

Dr. PJ. Cecily, Technical Officer
As Life Member

Indian Science Congress Associa-
tion, Calcutta :

As Member

Asian Fisheries Society, Indian
Branch

Smi. K. Radbalaksbmi, Tech-
nical Olfficer

As A]temate, Member

BIS TXDC-18 Textile Materials for
Marine/Fishing Purposes

The sixth National Science Day
was observed on 28 February 1992.
A training programme on Composition
and Nutritional Quality of Fish was
organised for the benefit of post
graduate students drawn from various
educational institutions. Twenty
students from two local colleges at-
tended the training. The topics cov-

ered included nutrient composition of
fish, fish muscle proteins and their
nutritional significance, and lipids and
lipid saluble vitamins in fish and their
nutritional significance. Demonstra-
tion was also conducted of the vari-
ous equipments/facilities for nutritional
evaluation available at the Institute.

The ‘Women in Agriculture’ Day
was observed at Cochin on 4 Dec.
1991. A mini exhibition was organised
at Manasseri, a fishing village near
Cochin, at which a number of speci-
ality and value added fish products,
fish by-products, fishing gear materi-

als and catching devices etc. were
displayed. A film show was also
conducted. These programmes at-
tracted a large number of men, women
and children of the village who evinced
keen interest in the various develop-
mental activities of the Institute.
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The OLIC programmes of the In-
stitute for the year 1991-92 were
implemented as per the instructions
laid down by the Ministry of Home
Affairs.

The quarterly OLIC meetings re-
viewed the implementation activities
of the Institute. The monthly/quar-
terly reports of implementation per-
taining to the Headquarters and Re-
search Centres were sent to both
Council and Official Language Dept.
for inclusion in the report to the
Secretariate.

Hindi Workshops were organised
at the Headquarters from 22-27 April,
1991, 1-6 July 1991, 16-21 Sept. 1991
and 20-25 Jan. 1992. Fifty seven
members participated in these
Workshops. Certificates, Course
materials etc. were distributed to the
participants. These Workshops have
proved beneficial as many of the staff
have started writing notings in Hindi
in the files.

Hindi Week and Bhasha Divas
were celebrated at the Headquarters
from 6-12 Sept. 1991 with various
competitions and prizes, along with
certificates distributed to the winners.

Cash awards were distributed to
three staff members of the Institute

for their commendable work done in
Hindi.

The Institute also actively partici-
pated in the Joint Hindi Week cel-
ebrations conducted under the aus-
pices of Cochin Town Official Language
Implementation Committee from 9-13
Sept. 1991.

The Asst. Director (OL) of the
Institute delivered lectures at Hindi
Workshops conducted by various
Govt. and public undertakings at
Cochin.

The Burla Research Centre cel-
ebrated Hindi Day on 13 Sept. 1991.
Various competitions were held and
prizes distributed.

At Calicut Centre, a one day Hindi
Workshop was organised on 16 Aug.
1991 for the benefit of the staff of the
Centre.

A Hindi Workshop was also con-

“ducted at the Veraval Centre for two

days, on 6 & 7 Feb. 1992.

The Second Sub-committee of
Committee of Parliament on Official
Language visited the Veraval Centre
on 8 Feb. 1992 and reviewed the
progress of the Hindi Implementation
Programme.
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Comptlation of Research Project
Programmes:

Research Project Programmes of
the Institute for the year 1991-92 were
compiled. Of the 24 total projects, 14
were ongoing and 10 new. A brief
summary of ten projects which were
completed during 1990-91 was also
included in the Research Project
Programmes.

Comptlation of activity milestone of
Research Profects for 1991-92:

The activity milestone of Research
Projects 1991-92 was compiled fixing
technical programmes for each indi-
vidual Scientist for each quarter of
the year.

Maintenance offupdating profect files:

The Project Leaders’ files relating
to research projects were maintained
up-to-date by collecting relevant
quarterly, half yearly, annual reports
from the Project Leaders/associates for
the respective periods.

Monthly reports to DARE/Cabinet
Secretariate :

The important activities of the
Institute, significant research findings,
training programmes, Seminars,
Workshops etc. conducted, visits of
dignitaries, radio talks, film shows,

exhibitions etc. were collected every
month from various Divisions/Centres
and the material compiled and sent
to Council regularly for inclusion in
the monthly report of DARE for
programme implementation and
Cabinet Secretariate.

Calendar of events :

Programmes on Meetings/Con-
ferences/Workshops etc. proposed to
be conductéd by the Institute during
the period from JaLn. to June 1992 were
compiled and sent to Council for
inclusion ‘in -the ICAR Calendar of
Events, 1992. :

Data> Bank :

The following Data Bank were
prepared’ and sent to the respective
organisations during the reported
period.

a. The Biodata of all the Scientists
of the Institute updated as on
31.1.1992 were sent to the com-
puter cell, ICAR, New Delhi.

b. As desired by the Head, Human
Resource Development Group,
Council of Scientific and Indus-
trial Research, New .Delhi, a list
of Experts of Scientific and
Technical Personnel of CIFT with
their area of specialisation was
forwarded to them.
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c¢. For updating the International
Directory of Sources, the required
information pertaining to the
Institute such as obijective, func-
tions, areas of research etc. was
furnished to Ministry of Envi-
ronment & Forests, New Delhi.

d. The particulars such as name,
date of birth, qualification, disci-
pline, field of specialisation etc.
in respect of all Scientists and
Technical Officers of the Institute
in the grade of Rs. 3000-5000 and
above in the prescribed proforma
were sent to the Union Public
Service Commission, New Delhi
for maintaining the ‘Panel of
Experts’ in various disciplines.

e. A list of Scientists deputed abroad
for training and attending vari-
ous courses, Symposia, Seminars
etc. during the last two years and
information on their placement or
deployment and other useful work
done by them after training in
the respective Institutes was for-
warded to Council as desired by
the Ministry of Agriculture.

f.  For the preparation of a compre-
hensive Fisheries Diary, the par-
ticulars of all the Scientists and
Technical personnel in the grade
T-6 and above were furnished to
the Editor, Fishing Chimes,
Visakhapatnam.

g. A list of continuing and completed
~ projects of the Institute for the

past five years was prepared and
sent to CFTRI, Mysore for the
preparation of Data Base in Food
Science & Technology.

h. For compilation of Directory of
Agricultural Scientists and Tech-
nologists in the SAARC Region,
the requisite information such as
name, date of birth, qualification,
training, field of specialisation,
appointments, No. of publications,

- honours/awards received etc. in
. respect of all the Scientists in the
. grade Scientist (SG) and above
.+ and Technicians in the grade T-
-7 and above was furnished in a
" prescribed format to the Infor-
‘mation. Systems Officer, Agril.
Research Information Centre
(ICAR), New Delhi.

Compilation of abstracts of CIFT pub-
lications :

Work relating to the compilation
of abstracts of CIFT publications con-
taining names of authors, title of
publication with number, volume and
year along with key words, was pre-
pared for the compilation of comput-
erised data on scientific publications
of the Institute.

The Technical Section also ren-
dered assistance to the Centre for
Research and Training in Poverty
Alleviation and Women Welfare
(CRATPAW), a voluntary organisation,
in the preparation of a project on
Establishment of Production Unit and
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Marketing of Diversified Fish Products
for Employment Generation of Coastal
Women. Assistance was also rendered
to training women under a scheme
sponsored by the Dept. of Science &
Technology, Govt. of India, for estab-
lishing market channels for diversi-
fied fish products and for their par-
ticipation in various exhibitions, Food
Festivals etc. by opening counters and
selling diversified products as per
quality standards prescribed by CIFT.

. Publication of research papers :

Fortytwo scientific papers were
processed and Director’s permission
obtained for publication of 40 papers
was communicated to the authors
concerned. Sixtyfive papers submit-
ted by Scientists belonging to various
disciplines were approved for presen-
tation at Workshops, Seminars, Con-
ferences etc. conducted during the
period.

Staff Research Council meeting

During the period under report,
the Staff Research Council met three
times to review the progress of re-
search projects handled at the Insti-
tute Headquarters and Research Cen-
tres. The proceedings of Staff Re-
search Council was prepared and sent
to Council as also the follow-up ac-
tion on the recommendations collected
from the concerned Scientists.

Five Yearly Assessment/Reassessment of
ARS Scientists :

‘With regard to 5 yearly assess-
ment/reassessment of Scientists, it has
been informed by Council that as a
result of the adoption of the U.G.C.
pay package, the practice of five yearly
assessment came to an end w.e.f.
1.1.1986 and that the benefit of as-
sessment shall be admissible only upto
31.12.1985.

Under the collaborative project on
Handling, Processing and Marketing
of Anchoviella in the East Coast
undertaken by BOBP, Madras, in
association with this Institute, fishing
villages of Ramnad and Kanyakumari
Districts in Tamil Nadu were surveyed
for the possibility of scope of produc-
tion of dried anchoviella on raised
platform. Kovalam was found most

suitable. Double deck platforms (racks)
were constructed and method of
production of quality dried anchoviella
demonstrated to members of the
Fishermen Sangam at Kovalam.
Training was also given at a few other
fishing villages in Kanyakumari Dis-
trict, viz. Keezhemanakkudy,
Melemanakkudy and Melmadalam, on
production of anchoviella flakes from
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the dried product. More than 300
fisherwomen were trained under this
project.

Other CIFT-BOBP collaborative
consultancy programmes undertaken
are :

i)  Method for drying flying fish (H.
coramandelensis) roes. Drying
was carried out in vacuum dryer
at a temperature between 30-40°C.
The product obtained was good
with good keeping quality.

ii) Cleaner fishery harbour progra-
mme (already reported elsewhere)

The CIFT in collaboration with
Central Institute of Brackishwater
Aquaculture (CIBA) has undertaken a
study on the Quantitative Requirements
of Essential Amino Acids and Fatty
Acids for the Prawn P. monodon and
Use of Additives in Grow Out Feeds
for Improving Feed Efficiency and
Growth Promotion. The project,
funded by-Dept. of Biotechnology, has
a life of three years.

The Ministry of Agriculture, Govt.
of India has enirusted the Institute
with a sponsored study on the Sup-
ply and Demand of Fish Nets in India-
A Projection upto 2000 AD.

Proposal for a project on Estab-
lishment of an Apex Fisherwomen Co-
operative Based on Post-harvest
Technology of Fish and Shell to be
funded under a collaborative scheme
with developed countries and for-

warded to Council for inclusion in
the VIII plan proposal was revised as
advised by Council to be included
under Indo-Dutch Co-operation as
‘Developmental Support for the Es-
tablishment of Primary Processing
Centres in the Fisheries Sector’.

Another project proposal entitled
‘Technological Studies on Production
and Utilization of Fish Silage under
Indian Conditions with Special Refer-
ence to Ensilation of Trawler By-

catches and Processing Wastes’ was
-sent t© Council for inclusion under
* Indo-Dutch Co-operation in the Fish-
. eries Sector,

A research project proposal en-
titted ‘Development of Freezing
Equipment Using Liquid Nitrogen Spray
System for IQF Processing of Fishery
Products’ was submitted to Council
for inclusion in the Engineering Panel
for financial support from Cess funds.

At the request of the Central Social
Weltare Board and as part of the socio-
economic programmes of CIFT, three
income generating profiles, as below,
related to fisherwomen were prepared
and sent for consideration and ap-
proval.

a. Establishment of training and
production centre for modern
fishing gear.

b. Establishment of training and
production centre for value added
fish products.
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c. Establishment of markeling infra-
structure for prawn/fish seed,
modern fishing gear and value
added fish products.

A project proposal entitled 'Quality
Upgradation in the Seafood Industry'
was sent to Council in accordance with
the Cabinet decision for upgrading the
quality centred activities of the vari-
ous laboratories under the Ministry of
Agriculture.

Another project proposal viz.
'Integrated Utilisation of Cultivable
Fresh Water Fishes for the Production
of Food, Feed and Pharmaceutical
Products' was sent to Council for

forwarding the same to the Planning
Commission for consideration under
OECF (Japan) loan assistance.

The Burla Research Centre in
consultation/collaboration with the
Govt. of Orissa State Fisheries Offi-
cials has drawn up a joint programme
for harvesting the reservoir fishery re-
sources of Orissa.

An ad-hoc research scheme en-
titled “Reduction of Losses in Durable
Fishery Products of Bombay Coast
During Storage” undertaken from
Bombay Research, Centre of CIFT is
progressing as per schedule.

The Scientific and Technical staff
of the Institute, Research Scholars,
Students from various Universities,
Scientists from other Institutes and
Technologists from the Industry con-
tinued to avail the library and docu-
mentation service facilities provided
by the Institute. During the year, 137
books were added to the collection
and at present there are 7192 books
and 3849 bound volumes of scientific
journals. Eightyeight journals were

subscribed during the year. A total
of 2929 bonafide readers visited the
Library and 3749 publications were
issued and returned during the pe-
riod under report. The reprographic
Unit of the Library made copies and
supplied 63000 pages of documents
on requisition. The Library also
continued to issue the ‘Current Con-
tents on Fishery Technology (fort-
nightly) for the benefit of the users.

This Division deals with recruit-
ment, service policy matters, discipline,
staff welfare, land, buildings, pro-

curement of stores, budget, expendi-
ture, settlement of claims etc.
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The Research Centres continued
to function in rented buildings. Ad-
dresses of the Research Centres are
given in Appendix-1. List of staff under
Scientific, Technical, Administration,
Auxiliary and Supporting Categories
as on 31.3.1992 is given as Appendix-
. -

Details of budget provision and
actual expenditure for the year 1991-
92 are given as Appendix-Iil.

MANAGEMENT COMMITTEE

The Management Committee of
the Institute reconstituted with the
following personnel for a period of 3
years from 18.12.1989 continued to
function during the period.

Chaitrman

The Director, CIFT, Cochin.
Members

1. The Director of Fisheries
Fisheries & Ports (A) Deptt.
Government of Kerala
Trivandrum.

2. The Director of Fisheries
Department of Fisheries
Govt. of Orissa
Cuttack.

3. The Dean
College of Fisheries
Kerala Agricultural University
Panangad.

4.  Shri. Chikka Basappa
Port Birur Dist.,, Chikamangalur
Karnataka.

5. The Asst. Director General
(Marine Fisheries) ICAR
Krishi Bhavan
New Delhi.

6. The Sr. Finance & Accounts Officer
CMFRI, Ernakulam
Cochin.

7. Shri. P.A. Panicker
Principal Scientist
CIFT, Cochin.

8 Dr. T.S. Gopalakrishna Iyer
Principal Scientist
CIFT, Cochin.

9. Shri. Percy Dawson
Scientist' (S.G.)
Burla Research Centre of CIFT
Burla.

10. Dr; P.T.:Lakshmanan
Sr. Scientist
- CIFT, Cochin.

Member Secretary

The Administrative Officer
CIFT, Cochin.

The Committee met twice during
the period of report.

INSTITUTE JOINT COUNCIL

The Institute Joint Council which
was constituted with the following
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members w.e.f. 27.1.1990 for a period
of three years continued to function
during the period.

Chairman

The Director
CIFT, Cochin.

Members - Offictal side

1. Shri. P. Vasudeva Prabhu
Principal Scientist (From 1.8.91)

2. Dr. MK. Kandoran
Principal Scientist

3. Shri. V.C. George
Principal Scientist

4. Dr. P.K. Surendran
Sr. Scientist

5. Sr. Administrative Officer

6. Asst. Finance & Accounts Officer
Members - Staff stde

1. Shri. MK. Kuttykrishnan Nair T-2
2. Shri. M.K. Sasidharan T-4

3. Shri. V.V. Ramakrishna T-4

4. Smt. C.G. Marykutty, Sr. Clerk
5. Shri. T.M. Ramraj, Sr. Clerk
6. Shri. P.A. Thomas, SSG.III

7. Shri. Krishna Chandra Mahar,

SSG.III

Secretary - Official side

Dr. P.K. Surendran, Sr. Scientist
Secretary - Staff side

Shri. M.K. Kuttykrishnan Nair T-2

Three meetings of the IJC were
held during the year.

MONITORING CELL

'The Monitoring Cell was re-con-
stituted with the following members
w.ef. 27.8791 to 31.12’91 and until
further orders.

dei rman

1. The Director
CIFT, Cochin

Members

1. Shri. P. Vasudeva Prabhu, Princi-
pal Scientist:

2. HOD, Fishing Technology

3. HOD, Biochemistry, Nutrition &
Microbiology

4. HOD, Engineering & Instrumen-
tation

5. HOD, Extension, Information &
Statistics

6. Dr. N. Unnikrishnan Nair, Sr.
- Scientist

7. Dr. M.K. Mukundan, Sr. Scientist
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8. Sr. Administrative Officer
9. Administrative Officer
10. Asst. Finance & Accounts Officer

11. Asst. Administrative Officer
(Admn.)

Member Secretary
Asst. Administrative Officer (Bills)

No meeting was held during the
year.

GRIEVANCE COMMITTEE

The Grievance Committee con-
stituted for both the Gazetted and Non-
Gazetted categories of staff of this
Institute with the following members
w.e.f. 22.1.1990 continued to function
during the period. The tenure of the
Committee was two years.

Chatrman

The Director, CIFT,ACochin

Members

1. Shri. P. Vasudeva Prabhu, Princi-
pal Scientist

2. Sr. Administrative Officer
3, Asst. Finance & Accounts Officer

4, Shri. M.K. Kuttykrishnan Nair,
T-2

5.- Shri. K.K. Appachan, Sr. Gest.
Operator

6., Shri.';T.M. Ramraj, Sr. Clerk
7.". Shri. P.A. ‘I‘homas, SSG. 111
8. | Shrf, Braj Mohan, Scientist
Member Secfetaij

Administrative Officer

No meeting was held during the
year. ‘

As in previous years, many for-
eign and Indian dignitaries, Scientists
from other organisations, State and
Central Govt. Officials and others
connected with the fishery industry
visited the Institute during the period.
These included:-

1. Mr. Ross Shotton DFQ, Halifax,
Canada, Mr. john Wood, Budapest

and Mr. W.J. Guckian, Italy -
members, World Bank Team

2. Mr. Jaya Raj, Spl. Correspondent,
UNI, N. Delhi

3. Mr. Sukumar Das, Director of
Fisheries, Govt. of West Bengal

4. Miss Sevaly Sen & Mr. Jock
Campbell - members, ODA
Evaluation Team

Y A A L A A A /A )
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10.

11.

12.

13.

14.

Dr. Malaviya, Dy. Director & Shri.
R. Ravindran Naijr, Jt. Director,
Central Social Welfare Board, N.
Delhi

Japanese delegation comprising
Mr. Kanae Bito, Mr. funzo Omoro,
Mr. Iwao Mizuishi, Mr. Takashi
Wakamatsu and Mr. Yayoi Shirai

Mr. Nick Willoughby, NRI Fish-
eries Project Manager and Mr.
Collin Ford Divers, ODA

Dr. A.K. Bandyopadhyay, Direc-
tor & Shri. K. Dorairaj, Principal
Scientist, Central Agricultural
Research Institute, Port Blair

Dr. A.K. Seth, Research Officer,
Dr. (Mrs.) Ravindra Dang, Princi-
pal Scientific Officer and Mr. B.
Radhakrishnan, Asst. Research
Officer - members, Research Team
of ICAR Project : Work Environ-
ment in ICAR Institutions

Mr. Sujit Banerji, Secretary (Fish-
eries), Govt. of West Bengal

Mr. Stephen Ridgway, Humberside
International Fisheries Research
Institute, U..K.

Mr. Sunil Sud, Secretary-in-Charge
of Fisheries, Govt. of Gujarat

Study Group of Committee of
Agriculture consisting of 8 MPs
and two officials of the Lok Sabha

Admiral O.S. Dawson, Former
Chief of Naval Staff

15. Seven member Chinese Delega-
tion led by Mr. Chen Yaobang,
Vice Minister of Agriculture,
Beijing People’s Republic of China

16. Shri. Ratnakar Chopdekar, Hon.
Minister for Fisheries, Govt. of Goa
and Chairman, Select Committee
on Goa Brackish Water Fish
Foundry Regulation Bill 1990 and
4 members of the Commitiee

17. Four member USFDA Team com-
. prising Mr. Joseph Slavin, Mr. Bob
. Becker, Mr. Gary Putnam and Mr.
» Glen Kiehl

' The comments/suggestions of
some of them are reproduced below:

“Very impressive research work
of practical utility. Should be able to
give a new thrust to marine exports”
- Mr. Jaya Raj.

“This Institute can bring a quick
economic change in coastal state of
West Bengal. We require the close
contact and continuous assistance of
an Institute of this type. Govt. of India
should consider opening a branch of
this Institute in West Bengal” - Mr.
Sukumar Das.

“There is a lot that fisheries in
Gujarat has gained from the work at
CIFT. I am sure that we will con-
tinue to benefit.” - Mr. Sunil Sud.

e your Institute has achieved
a great deal in modern fisheries re-
search. Many of the achievements
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are new for which I would like to
convey my congratulations” - Mr. Chen
Yaobang.

RUUTOU the Institute has done
excellent work in the field of
microbiology, biochemistry and
processing as applied to the fishing
industry. We are also very happy
to know the pharmaceutical, medical
and surgical applications of the
fish by-products and fish wastes
.................. the development of vari-
ous designs- of fishing vessels and
fishing nets, the development of vari-
ous formulations for the maintenance
and increasing the longevity of ma-
terials used in building vessels is re-

markable............ " - Shri. Ratnakar
Chopdekar.

LEPUTRT an informative and edu-
cative visit. Useful work is being done.
What is now necessary is to trans-
form the work done to commercial
applications with appropriate market-
ing strategy” - Mr. Sufit Banerfi.

“It is heartening to see the
progress that has been made. What
is most needed in institutions like these
is the greater understanding of the
problems and how best they can be
solved, so that we do not miss out
in harnessing the vast untapped re-
sources in the sea” - Admiral O.S.

Dawson .

The Institute bagged the first prize
in Football in the ICAR Inter-Institute

Sports meet held at Hyderabad in
September 1991.
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Abbas, M. Syed, Mhalathkar, H.N.,
Manohardoss . R.S., Vijayan. V. &
Joseph Mathai . T. (1991) - An
improved bulged belly shrimp
trawl for inshore waters - Fish
Technol. 28 (2) : 93

Annamalai, V. (1992) - Alternate
vocation for traditional fishermen
- Paper presented at Fishermen
Devt. Seminar organised by
Alleppey Division Charitable and
Social Welfare Society, Alleppey,
March 14-15

Annamalai, V. & Kandoran. M.K.
(1991) - Economic and behavioural
trends in low energy fishing along
the south coast of India - Paper
presented at National Workshop
on Low Energy Fishing organised
by the Society of Fisheries Tech-
nologists (India), Cochin, Aug. 8
& 9

Annamalai, V. & Kandoran. M.K.
(1990 - issued in 1991) - Motorising
traditional craft : Problems and
propects of the innovation - Fish
Tech. Newsletter VI (2) : 5

Antony. {(I?\ Srinivasa Gopal. T.K.
& Prabhu. P.V. (1991) - Survey
on the properties of packaging
materials for frozen shrimp export
- Part Il - Fishing Chimes 11 (6)
: 62

Balachandran, K.K. (1992) - Em-
ployment opportunities for tradi-

tional fishermen in fish process-
ing - Paper presented at Fisher-
men Devt. Seminar organised by
Alleppey Diocesan Charitable and
Social Welfare Society, Alleppey,
March 14-15

Balachandran, K.K. - Post harvest
handling and processing of fish -
Paper presented at the Training
Programme for Senior Bank of
Baroda Officers, CMFRI, Cochin

Balasubramaniam. S., Braj Mohan,

. Kandoran, M.K. & Kesavan Nair,

10.

A K. (1991) - Technological gaps

- among small and large craft fish-

ernten - Paper presented at Na-
tional Workshop on Low Energy
Fishing organised by the Society
of Fisheries Technologists (India),
Cochin, Aug. 8 & 9

Balasubramaniam, S., Kandoran,
M.K. & Braj Mohan (1991) - Com-
munication of innovations among
traditional fishermen - Paper pre-
sented at National Workshop on
Low Energy Fishing organised by
the Society of Fisheries Technolo-
gists (India), Cochin, Aug. 8 & 9

Balasubramaniam, S., Kandoran,

- M.K. & Braj Mohan (1992) -

Decision making behaviour of
traditional fishermen in relation to
the adoption of improved fishery
technologies - Fish. Technol. 29
(D : 67
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11,

12.

13.

14.

15.

16.

Basu Subrata, Gupta, $.5. & Kesa-
van Nair, A.K. (1992) - Control of
blowfly larvae infestation in cured
fish - Fish. Technol 29 (1) : 82

Cecily, PJ. & (Samuel, C.T.) (1991)
- Combination netting yarns for

low energy fishing - Paper pre-

sented at National Workshop on
Low Energy Fishing organised by
the Society of Fisheries Tech-
nologists (India), Cochin, Aug. 8
& 9

Chakraborti, R., Gupta, SS. &
Panduranga Rao, C.C. (1991)
Preparation of salted - pressed
Psenes indicus and its storage
characteristics - Fish. Technol. 28
(2) : 137

Chakraborti, R., Gupta, S.S., Rao,
C.C.P. & Subrata Basu, (1992) -
Control of black discolouration in
raw shrimps from tropical region
- Fish. Technol. 29 (1) : 84

Edwin Leela, Saly N. Thomas,
Unnikrishnan Nair, N. & Ravindran,
K. (1991) - Dual preservative
treatment for small fishing vessels
- observations on the biodete-
rioration of mango wood - Paper
prasented at National Workshop
on/Low Energy Fishing organised
b’}§ the Society of Fisheries
Technologists (India), Cochin, Aug.
8 & 9.

George Chinnamma & Arul James,
M. (1991) - Free amino acid com-
position of the red and white meat

17.

18.

19.

20

- 21.

of tuna Katsuwomus pelamis - Seaf.
Exp. J. XXHI (9) : 26

George Chinnamma & Gopakumar,
K. (1991) - Modified method for
the estimation of pentose sugar
in clam and mussel meat - Sci. &
Cul. 57 : 45

George Chinnamma, Gopakumar
K. & Perigreen, P.A. (1990/91) -
Frozen storage characteristics of
raw and cooked crab segments,
body meat and claws - J. Mar. Biol.
Assn. India 32 (1 & 2) : 193.

George Chinnamma & Gopakumar,
K'(1991) - Technological aspects
of preservation, processing and

“ttade of crab Scylla serrata - Paper

presented at National Seminar on

‘Mud Crab Culture and Trade in

the Bay of Bengal Region,
organised by BOBP in Thailand,

Nov. 5-8

George, V.C. (1992) - Fishing
techniques - craft, gear and pro-

. pulsion system-improving their

efficiency - Paper presented at
Fishermen Devt. Seminar organised
by Alleppey Diocesan Charitable
and Social Welfare Society,
Alleppey, March 14-15

George, V.C., George Mathai, P.,
Kunjipalu, K.K., (Patil, M.R),
Boopendranath, M.R. & George,
N.A. (1991) - Shark long lining
experiments in the West coast of
India - Paper presented at National
Workshop on Low Energy Fish-
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22.

23.

24.

25.

26.

27.

ing organised by the Society of
Fisheries Technologists (India),
Cochin, Aug. 8 &9

Gopakumar, K. & Bhattacharya,
S.K. (1991) - Measurement of water
activity as an index of optimising
salt concentration in brine used
for wet curing of mackerel - Paper
presented at 7th session of FAO
- IPFC Working Party on Fish
Technology and Marketing, Indo-
nesia, Sept. 24-25

Gopakumar, K. (1991) - Bio-
chemistry of melanosis in shell
fishes and its prevention - Ind.
Fisheries Assn. Annual 7 : 17

Gopakumar, K. (1991) - Major
marine products for export - fresh
frozen and value added from India
- Seaf. Exp.]. XXIII (8) : 11

Gopakumar, K. (1992) - Marine
products processing industry in

India - A case for modernisation
- Proc. Seminar on Modernisation
of Food Processing Industries,
organised by Confederation of
Indian Food Trade and Industry,
N. Delhi. jan. 16

Gopakumar, K. (1992) - The
prospects of irradiation as a
method of fish preservation -
Souvenir in commemmoration of
oth Indian Seafood Trade Fair,
Cochin, Feb. 7-9

Gopal, T K. Srinivasa, Thankamma,
R., Ramachandran Nair, K.G,,
Prabhu, P.V. & Madhavan, P.

28.

29.

30.

31.

32.

33.

(1991) - Use of chitosan adhesive
for the manufacture of corrugated
tibreboard - Fish. Technol. 28
(2) : 154,

(Gore, P.S., Raveendran, O.)) Iyer,
T.S.G., Varma, P.R.G. (& Sankara-
narayanan, V.N.) (1992) - Bacte-
rial contamination of mussels at
Mahe estuary, Malabar coast - Fish.
Technol. 29 (1) : 57

Gupta, S.S., Subrata Basu, Pandu-
ranga Rao, C.C. & Chakraborti, R.
(1991) - Preservation of mullets
in CO, enriched gas-mixture at 6-
7°C - Fish. Technol. 28 (2) : 125

Gupta, S.S. &'Subrata Basu (1992)
- . Studies on individually quick
frozen and block frozen prawns
- Fish. Technol. 29 (1) : 80

Iyer, H. Krislina, Unnithan, G.R.
& Kesavan Nair, A.K. (1991) - idle
capacity of canning and fish meal
plants - Fish Tech. Newsletter VI
3 :7 '

Iyer, T.S.G., Varma, P.R.G., (Shaji
Zaccharia & Agnes Joseph, M)
(1990-issued in 1992) - Studies on
contamination of fishery products
with V. cholerae non 01 during
different stages of handling & pro-
cessing - Mysore J. Agri. Sci. 24 :
394

lyer, T.S.G. & Varma, P.R.G. (1991)
- Viability of Vibrio cholerae in
water subjected to different levels
of chlorination - Fish. Technol. 28
(2) : 158
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34.

35.

36.

37.

38.

Joseph Jose, Chinnamma George
& Perigreen, P.A. (1992) - Effect
of spices on improving the stabil-
ity of frozen stored fish mince -
Fish. Technol. 29 (1) : 30

Khan, A.A., Kartha, K.N., Percy
Dawson & George, V.C. (1991) -
Fish harvesting system in Indian
reservoirs - Paper presented at
National Workshop on Low En-
ergy Fishing organised by the
Society of Fisheries Technologists
(India), Cochin, Aug. 8 & 9

Khan, A A., Percy Dawson, Kartha,
K.N. & Sita Rama Rao, J. (1991)
- Relative catch efficiency of newer
fishing gear materials - Paper
presented at National Workshop
on Low Energy Fishing organised
by the Society of Fisheries Tech-
nologists (India), Cochin, Aug. 8
& 9

Khasim, D. Imam & Panduranga
Rao, C.C. (1991) - Status of heavy
metal concentrations in fishes from
Kolleru lake area - Paper presented
at National Seminar on Kolleru
Lake Environment Information
System at JNTU, Hyderabad, Oct.

45

Kunjipalu, K.K., Boopendranath,
M.R. & (Md. Zatarkhan) (1991) -
Investigations on dolnets of Gujarat
coast - Paper presented at National
Workshop on Low Energy Fish-
ing organised by the Society of
Fisheries Technologists (India).,
Cochin, Aug. 8 & 9

39. Lakshmanan, P.T. (1990 - issued

40.

41.

in 1992) - Technique evolved to
improve colour and texture of
frozen squid and cuttle fish - Fish
Tech. Newsletter VI (2) : 1

Lalitha, K.V. & Surendran, P.K.
(1992) - Prevalence of Clostridium
botultnum in fresh retail fish -
Paper presented at 4th Kerala
Science Congress organised by
State Committee on Science,
Technology and Environment,
Kerala, at Trichur, Feb. 27-29

Maﬂ_xéi, T. Joseph, Vijayan, V., Syed

[ Abbas M., Manohardoss, R.S. &

42.

43,

Krishna Iyer, H. (1991) - Mesh

selectivity studies on mackerel gill

nets - Paper presented at the
National Workshop on Low Energy
Fishing organised by the Society
of Fisheries Technologists (India),
Cochin, Aug. 8 & 9 '

Mathen Cyriac, Unnikrishnan Nair,
T.S. & Ravindranathan Nair, P.
(1992) - Effect of some vegetable
oils on insect infestation during
storage of dry cured fish - Fish.
Technol. 29 (1) : 48

Mathew, P.T., Prabhu, P.V. &
Gopakumar, K. (1991) - Agar from
Gelidiella agarosa by alkali treat-
ment - Paper presented at All India
Symp. on Algal Resources - their
Management, Biology, Chemistry
and Utilization, Trivandrum, Nov.
25-27
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44,

45.

47.

49.

Meenakumari, B & Panicker, P.A.
(1992) - Import substitution of
combination wire rope - Part V-
Specifications for combination wite
rope for fishing purposes - Fish.
Technol. 29 (1) : 9

Meenakumari, B., Radhalakshmi,
K. & Panicker, P.A. (1991) - Netting
materials for low energy fishing

gear - Paper presented at National

Workshop on Low Energy Fish-
ing organised by the Society of
Fisheries Technologists (India),
Cochin, Aug. 8 & 9

. (Nambudiri, D.D.) & Gopakumar,
K. (1992) - AT Pase and Lactase

Dehydrogenase activities in fro-
zen stored fish muscle as indices
of cold storage deterioration - /.
Fd. Sci. 57 (1)

Nair, A. Lekshmy, Madhavan, P.
& Prabhu, P.V. (1991) - Nutritional
studies on the evaluation of the
safety of squilla protein - Fish.
Technol. 28 (2) : 142

Nair, K.G. Ramachandran, Prabhu,

P.V,, Madhavan, P. & Gopakumar,
K. - A new method of production
of low cost fish feed-Infofish News
6/91 : 37

Nair, N. Unnikrishnan, Pillai,
A.G.G.K,, & Ravindran, K. (1991)
- Development of chemical pre-
servatives and coatings to offset
biodeterioration in traditional
fishing craft - Paper presented at

50.

51,

52.

53.

National Workshop on Low En-
ergy Fishing organised by the
Saciety of Fisheries Technologists
(India), Cochin, Aug. 8 & 9

Nair, P.R., George Joseph, K., Nair,
T.S. Unnikrishnan, Cyriac Mathen
& Gopakumar, K. (1991) - Pres-
ervation process for ready-to-cook/
serve fish and shell fish products
at tropical temperatures - Paper
presented at 8th session of the
Working Party meeting on Fish
Technology and Marketing of IPFC,
Indonesia, Sept. 24-27

Nair, T.S. Unnikrishnan, Cyriac
‘ Mathen, Nair, P.R., George Joseph,

K. & Gopakumar, K. (1991) -
Reprocessing of commercial cured
fish for better quality and shelf
life - Paper presented at 8th session
of the Working Party meeting on
Fish Technology and Marketing of
IPFC, Indonesia, Sept. 24-27

Narayanappa, G., Ramarao, S.V.S,,
Sitarama Rao, J. & Naidu, RM.
(1991) - Operation of multi-meshed
gill nets in Kakinada Bay - Paper
presented at National Workshop
on Low Energy Fishing organised
by the Society of Fisheries
Technologists (India), Cochin, Aug.
8& 9

Nassar, M. & Baiju, M.V, (1991) -
FRP fishing vessels for pole and
line fishing - Paper presented at
National Workshop on Low En-
ergy Fishing organised by the So-
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54.

55.

56.

57.

ciety of Fisheries Technologists
(India), Cochin, Aug. 8 & 9

Pillai, A.G. Gopalakrishna &
Ravindran, K. (1992) - Influence
of environmental variables on
corrosion of carbon steel - Fish.
Technol. 29 (1) : 1

Pilfai, N. Subramonia (1991) - On
the results of the trial fishing with
polyethylene gill nets at Kalpeni
Island (Lakshadweep) - Paper
presented at National Workshop
on Low Energy Fishing organised
by the Society of Fisheries
Technologists (India), Cochin, Aug.
8 & 9

Pillai, N. Subramonia (1991) - Troll
line fishing in India - Paper
presented at National Workshop
on Low Energy Fishing organised
by the Society of Fisheries Tech-
nologists (India), Cochin, Aug. 8
&9

_Pillai, S. Ayyappan (1992) - Meth-
- ods to save diesel in fishing boats

- Paper presented at the Seminar
on Conservation of Diesel and

Lubricants for Fishing Boat/Trawler
-Operators organised by Indian Qil
Corpn. Ltd., Trivandrum' and held

at Quilon, Feb. 11, and Awareness
Programme on Conservation of
Diesel and Lubricants for the
Fishing Boats organised by .the
Indian Qil Corpn. Ltd. at Cochin,
Feb. 16 . o

58. Pillai, S. Ayyappan & Sreedharan

59.
60.. Prabhu, P.V. & Kandoran, M.K.

61.

62.

63.

64.

Namboodiri, K. (1991) - Problems
in mechanisation of low energy
fishing craft for coastal waters -
Paper presented at the National
Workshop on Low Energy Fish-
ing organised by the Society of
Fisheries Technologists (India),
Cochin, Aug. 8 & 9

Prabhu, P.V. & Kandoran, MK
(1990 - issued in 1991) - Ice storage
of anchovies - Fish Tech. News-

detter VI (2) : 2

{1991) - Sun drying of anchoviella

‘on racks - Fish. Technol. 28

(2) - 134

Purushothaman, K.C. (1991) - Na-
tional Workshop on Low Energy
Fishing - Fish Tech. Newsletter VI
3 :1

Radhalakshmi, K., Sivan, TM. &
Varghese Paul (1991) - Experiments
with polyethylene yarn gill nets -
Paper presented at National
Workshop on Low Energy Fish-
ing organised by the Society of
Fisheries Technologists (India),
Cochin, Aug. 8 & 9

Raghunath, MR. & (Mc. Curdy,
A.R) (1991) - Synthesis of plasteins
from fish silage J. Sc. Foods &
Agriculture 54 : 655

Ramaéhandran, A. (1991) - Coun-
try report on the processing in-
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65.

66.

67.

69.

dustry in India - Presented at
Hyogo International Centre, Kobe,

Japan

Ramachandran, A. & (Motohiro,
Y) (1991) - Sea urchin and its
utilization with special emphasis
on Japan - Infofish International
(FAO), Malaysia 5/91 : 20

Ramachandran, A., (Ranganathan,
N. & Samuel, C.T.) (1992) - A linear
programming model for selecting
best product mix in seafood in-
dustry - Indian Manager XX (2)

Ramachandran, A., Solanki, K.K.
& Gopakumar, K. (1991) - Water
activity and shelf-life of semi-dried
salted shark fillets - Paper pre-
sented at the 5th session of the
Working Party meeting of Fish
Technology and Marketing of I[PFC
at Indonesia, Sept. 24-27

. Rao, C.C. Panduranga (1992) -

Fishing and fish processing tech-
nologies in retrospect and pros-
pect - Paper presented at Seminar
on Strategies for Development of
Fisheries in Andhra Pradesh,
Kakinada, Jan. 30 & 31.

Rao. J. Sitarama, Joseph Mathai,
T., Khan, A.A. & Percy Dawson
(1991) - A preliminary account of
experimental fishing in Derjong
Reservoir - Paper presented at
National Workshop on Low En-
ergy Fishing organised by the
Society of Fisheries Technologists
(India), Cochin. Aug. 8 & 9

70.

71.

72.

73.

74.

Rao, J. Sitarama, Narayanappa, G.,
Rama Rao., S.V.S. & Naidu, R.M.
(1991) - Preliminary investigations
with improved stake nets around
Kakinada, Andhra Pradesh - Pa-
per presented at National Work-
shop on Low Energy Fishing
organised by the Society of Fish-
eries Technologists (India), Cochin,
Aug. 8 & 9

(Ravindran, O., Gore, P.S), lyer
T.§.G., Varma, P.R.G. &

(Sankaranarayanan, V.N.) 1990 -
“issued -in 1991) - Occurrence of
_enteric bacteria in seawater and
“mussels along the South-west coast
“of India - Ind. J. Mar. Sci. 19 :

282 -

Sankar, T.V. & Solanki, K.K. (1992)
- Changes in nitrogen fractions in
the fillets of elasmobranchs dur-
ing salting - Fish. Technol. 29
(D -: 45

Sivadas, T.K. (1991) - Instrumen-
tation for hydrometeorological
investigations - Paper presented
at National Seminar on Hydrom-
eteorclogy, CASAM, Pune, May
2&3

Surendran, P.K. (1991) - An in-
terim report on the studies on fish
disease problem of Kuttanad -
Paper presented at Scientific Con-
ference on Fish Disease in Kerala
held under the auspices of State
Committee on Science, Technol-
ogy & Environment, Kerala State,
Cochin, Nov. 22
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75.

76.

77.

78.

79.

Surendran, P.K. (1991) - Studies
on the fish disease problem of
Kuttanad - Paper presented at
Workshop on Inland Fish Disease
organised by Kerala Sastra Sahithya
Parishat and held at Mankombu,
Sept. 29

Thampuran Nirmala & Gopakumar,
K. (1991) - Microbial profile of
tropical prawn Metapenaeus
dobsont during frozen storage - /.
Fd. Sci. Tech. 28 : 371

Thampuran Nirmala & Gopakumar,
K. (1991) - The microbial flora
developing on Indian mackerel
Rastrelliger kanagurta during
thawing at different temperatures
- Paper presented at 7th session
of the FAO - IPFC Working Party
on Fish Technology and Marketing
at Indonesia, Sept. 24-27

Thampuran Nirmala (1990 - issued
in 1991) - New medium for de-
tection of spoilage bacteria de-
veloped - Fish Teh. Newsletter V
1, 12 & vi@) : 1

Thomas, N. Saly, Kuttappan, A.C,,
George, V.C., Varghese Paul &
Krishna Iyer, H. (1991) - Relative
efficiency of trammel nets and

simple gill nets - A preliminary

survey - Paper presented at
NationalWorkshop on Low Energy
Fishing organised by the Society
of Fisheries Technologists (India),
Cochin, Aug. 8 & 9

80.

81.

82.

83.

Varma, P.R.G,, lyer, TS.G. &
Gopakumar, K. (1991) - Incidence
and viability of V. cholerae in
seafood handling and processing
- Paper presented at 7th Session
of FAO - IPFC Working Party on
Fish Technology and Marketing,
Indonesia, Sept. 24-27

Varma, P.R.G,, lyer, T.S.G., (Shaji
Zaccharia & Agnes Joseph, M)
(1991) - Detection and isolation
of V. cholerae from fishery
products - Curr. Res. 20 : 202

Vijayan, P.K., Gopakumar, K. &
Balachandran, K.K. (1991) - For-
mation of histamine in Indian
mackerel (Rastrelliger kanagurta)
- Paper presented at 7th Session
of FAO - IPFC Working Party on
Fish Technology and Marketing ,
Indonesia, Sept. 24-27

Vijayan, V., Joseph Mathai, T,
Mhalathkar, HN. & Syed Abbas,
M. (1992) - Advantages of large
meshes in midwater trawl - Fish.
Technol. 29 (1) : 5

. Vijayan, V., Varghese, M.D., Leela

Edwin, Saly N. Thomas, George,
V.C. (1991) - Coastal gill nets of
Kerala - Changes in three decades
- Paper presented at National
Workshop on Low Energy Fish-
ing organised by Society of Fish-
eries Technologists (India), Cochin,
Aug. 8 & 9
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APPENDIX - I

HEADQUARTERS

CENTRAL INSTITUTE OF FISHERIES TECHNOLOGY
WILLINGDON ISLAND, MATSYAPURI. P.O.
COCHIN - 682 029, KERALA

TLX No. 0885 - 6440 - CIFT
Telephone : Office No. 6845 (8

Director (Per)
(Res)

Joint Director (Per)
' (Res)

Sr. Admn. Officer (Per)
(Res)

lines), 340145 & 340146

6880, 69727
355456

69039
355985
6566
776571

Telegram : FISHTECH/MATSYAOUDYOGIKI, GOCHIN

HEADS OF DIVISIONS

1. Fishing Technology Division
2. Fish Processing Division
3. Bio-Chemistry, Nutrition and

Microbiology Division

4. Engineering and Instrumentation
Division

5. Extension, Information and
Statistics Division

Shri. P. Appukutta Panicker
Principal Sctentist

Shri. P. Vasudeva Prabhu
Principal Sctentist

Shri. P.D. Antony
Scientist(SG)

Shri. S. Ayyappan Pillai
Principal Scientist

Shri. K. Krishna Rao
Principal Scientist
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APPENDIX - II

List of- Personnel in CIFT as on 31st March 1992

HEADQUARTERS, COCHIN

DIRECTOR (Officiating)
Dr. K. Gopakumar

SCIENTIFIC PERSONNEL
Principal Scientist

Shri. P. Vasudeva Prabhu
Dr. K. Ravindran '
Shri. V.C. George
Dr. T.S. Gopalakrishna Iyer
Shri. P.A. Panicker
Dr. K. Devadasan
Shri. P. Madhavan
Dr. T.K. Sivadas
Shri. H. Krishna Iyer
. Shri. S. Ayyappan Pillai
. Shri. K.K. Balachandran
. Shri. K. Sreedharan-Namboodiri
. Shri. K. Krishna Rao
. Dr. M.K. Kandoran
15. Shri. P.K. Chakraborthy

¥ O NN AN

e b e e
B NN = O

Senior Scientist

Dr. P.K. Surendran

Dr. Chinnamma George

Dr. K.G. Ramachandran Nair
Dr. AK. Kesavan Nair

Dr. Jose Stephen

Mo RN e

17.

. P.T. Lakshmanan

. M.D. Varghese

. MK. Mikundan -
..A.G. Gopalakrishna Pillai
. N. Unnikrishnan Nair
. Nirmala Thampuran

. M.R. Raghunath B

. P.T. Mathew

B Meenakumari

. S. Balasubramaniam
. Jose Joseph

: Sénjeev S.

Scientist (Selection Grade)

YW XN s -

ot
=

11.

Shri.
Shri.
Shri.
Shri.
Shri.
Smt.
Shri.
Shri.
Shri.
. Shri.
Shri,

P.A. Perigreen

P.D. Antony

K.A. Sadanandan
A.C. Joseph

K.K. Kﬁﬁjipalu

A. Lekshmy Nair
T.K. Srinivasa Gopal
A.G. Radhakrishnan
P.R. Girija Varma
P.K. Vijayan
Francis Thomas
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12,
13.
14.
15.
16.
17.
18.
19.
20.
21,
22.
23.
24.
25.
26.

Smt.
Shri.
Shri.
Shri.
Shri.
Shri.
Shri.
Shri.
Shri.
Shri,
Smt,
Smt.
Shri.
Shiri.
Shri.

Mary Thomas

P.N. Joshi -

V. Muraleedharan
M.R. Boopendranath
N. Subramonia Pillai
V. Narayanan Nambiar
T.K. Thankappan
K.V. Mohan Rajan
G.R. Unnithan

V. Vijayan

K.V. Lalitha

K. Vijayabharathy
K. Ramakrishnan

P. George Mathai
S.K. Bhattacharyya

Scientist (Sr. Scale)

Shri.

M. Nasar

Scientist

MR N e

&

9.

Smt.
Shri.
Smt.
Shri.

Shri
tion

Smt.
- Smt.

K. Ammu

K.P. Antony
R. Thankamma
V. Annamalai

A.C. Kuttappan (On deputa-
to CIFNET, Cochin)

Saly N. Thomas
Leela Edwin

Dr. A. Ramachandran (On depu-
tation to Cochin University of
S &

Shri.

T.V. Sankar

TECHNICAL PERSONNEL
Technician T-8 (Technical Officer)

1. Shri. KS. Ganesan
2. Dr. PJ. Cecily
3. Smt. K. Radhalakshmy

Technician T-7 (Technical Officer)

Shri. K.C. Purushothaman
Shri. M.S. Fernando
- Shri. K.J. Francis Xavier
© Shri. N.A. George
* Shri. .T.M. Sivan

b

Teéhnician T-6 (Technical Officer)
- Shri, K. Vasudevan Nair

Techniéian T-5 (Technical Officer)

10. Shri. M. Syed Abbas
11. Shri. Braj Mohan

1. Shri. M.S. iRa}'an

2. Shri. N. Sriharshan

3. Shri. V.K. Ibrahim

4, Smt. T.T, Annamma

5. Smt. Annamma Mathew
6. Shri. K. Bhaskaran

7. Shri. Varghese Paul

8. Shri. C. Chandrasekharan
9. Shri. N. Vareethiah

10. Shri. G. Mohanan

11. Shri. O. Subramanian

12. Shri. P. Ravindranathan
13. Shri. T.K. Syed Ali

14. Shri. R. Gopalakrishnan Nair
15. Shri. M.V. Baiju

16. Shri. A. Kassim Kunju

Y L L L A (7 L A e A
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17.
18.
19.
20.
21.

Shri.
Shri.
Shri.
Shri.
Shri.

Thomas ]J. Mammoottil
V. Gasper .

P.T. Sebastian

N.M. Vasu

P.S. Alias

Technician T-4

N oW s N e

Shri.
Shrri.
Shri.
Shri.
Shri.
Shri.
Shri.

M.L. Anslem

M.K. Sasidharan

B. Anandan

T.K. David

V. Gopalakrishna Pillai
C.R. Gokulan

M.M. Devassya

Technician T-II-3

NV AW N

Shri.
Shri.
Shri.
Shiri.
Smt.
Smt.
Shri.

G. Ramadas Kurup
V.K. Ramachandran
V.V. Johni

G. Ratnakaran Nair
L.S. Rajeswari

K.B. Beena

Dev Singh Panchpal

Technician T-I-3

© NSV WD -

Shri.
Shri.
Shri.
Shri.
Shri.
Shri.
Smit.
Shri.

K.J. Augustine

A.K. Jaisingh

K.E. Mani

P.M. Joseph

A.K. Dharaneedharan
E.K. Balakrishnan

K. Sarasamma

M. Shanmughavel

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21,
2.
23,

Shri.
Shri.
Shri,
Shri.
Shiri.
Shri.
Shri.
Shri.
Shri.
Shri.
Shri.
Smt.
Smt.
Shri.
Shri.

KK
‘'G. U_sharani

C. Rajendran

Jose Kalathil

K.V. Madhavan
K.K. Pappukutty
T. Gopalakrishnan
P.A. John

C.C. Sivan

T.N. Manibhadran
T.K. Bhaskaran
K.B. Thilakan

T.K. Aravindakshan
Sumathy

P.A. ;josi Augustine
P.N. Sudhakaran

Animal House keeper

Shri

B. Ganesan

Technician T-2

WO NNV RN e
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Sﬁri.
Shri;
Shri.
Smt.
Shri.
Shri.
Shri.
Shri.
Smt.
. Smt.
. Shri.
. Smt.
. Shri.

K.N. Rajagopalan

K.K. Narayanan

V.V. John

T. Silaja

P.S. Nobi

N.R. Gopan Nair

M.K. Kuttykrishnan Nair
K.B. Thambi Pillai

K.P. Leelamma

V.C. Mary

P.S. Raman Namboodiri
K.G. Sasikala

P.T. Viswambharan
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14. Shri. Tommy Rebello
15. Shri. A.A. Kunjappan
16. Shri. K.D. Jos

17. Shri. K.A. Gopinath

Technician T-1

Shri. K.K. Sudhanandan
Shri. G. Omanakuttan Nair
Smt. K.S. Mythri

Smit. G. Ramani

Shri. Kirtan Kisan

Shri. J. Samarajan

Shri. P.N. Sukumaran Nair
Shri. T. Mathai

Smt. N. Lekha

D I T

ADMINISTRATIVE PERSONNEL
Sr. Administrative Officer
Shri. V.K. Sridhar (upto 29.2.92)
Administrative Officer
Shri. P. Bapaiah
Asst. Finance & Accounts Officer
Shri. P.A. Uthup
Asst. Director (O.L)
Smt. C. Jessy joseph
Asst. Administrative Officer

1. Smt. K.A. Devaky
2. Shri. M. George Joseph (Ad-hoc)

Superintendent
1. Shri. S. Naveen Chandra Prabhu

Smt. Alice M. Joseph

Shri. M. Subramaniam

Shri. R. Anil Kumar

Shri. T.M. Padmanabhan (Ad-hoc)

A

Senior Stenographer
Shri. K.J. Thomas
Assistant

Smt. N K. Sulochana

Smt. T.K. Sarala

$hri. R.S. Shanmughan

Shrri. A:j.. John

Shri. ‘A. George Joseph

Shri. M. Gopalakrishnan
Smt. M.S. Susanna

Shri.. V.N. Rajasekharan Nair
. Shri. M.T.'jo‘seph

10. Shri. A.K. Venugopalan

11. Smt."Annamma Varghese (Ad-hoc)

VO N AW oA W e

Stenographer

1. Shri. K. Ravindran

2. Smt. N.K. Saraswathy
3. Smt. R. Vasantha

4. Smt. V.P. Vijayakumari

Jr. Stenographer

Shri. P.K. Raghu
Smt. N. Leena

Smt. S. Kamalamma
Shri. K.V. Mathai
Kum. Anitha K. John

MR N e
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Senior Clerk
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Smt. C.G. Marykutty

Smt. N. Prabhavathy Amma
Shri. C. Ravindran Nair
Smt. K.R. Gita Rani

Shri. T.M. Ramraj

Shri. G. Somappan

Smt. K. Gracy

Smt. M. Jully

Shri. Y. Philipose

. Smt. M.A. Prasanna

. Shri. R. Viswanathan

. Shri. V.R. Kesavan

. Smt. K.A. Nazeem

. Shri. N. Venugopal

. Shri. P.K. Sreedharan

. Smt. T.K. Susannamma

. Smt. P.C. Kamalakshy (Ad-hoc)

. Clerk

~ Shri. P.V. Venugopalan

Smt. N.I. Mary

Shri. P.X. Thomas
Smt. P.K. Thankamma
Smt. A.A. Cousallia
Shri. K.K. Sasi

Shri. P. Padmanabhan
Smt. A.R. Kamalam
Smt. T.K. Shyma

. Smt. T.D. Usheem

. Smt. V.§. Aleyamma

. Shri. V.S. Ambasuthan
13.

Shri. A.P. Gopalan

14. Shri. S. Radhakrishnan Nair
15. Shri. K.B. Sabukuttan

16. Smt. G.N. Sarada

17. Smt. P.A. Sathy

18. Shri. P. Krishnakumar

19. Shri. K.C. Baby

20. Shri. C.K. Sukumaran

21. Shri. V.C. Sunil

22. Shri. P.P. Varghese

23, Shri. S.R. Vijayakumar

24. Smt. Lillykutty Geoge

25. Shri..,P.K. Somasekharan Nair
26. Kum. K.S.. Ajitha

27. Kum. K. Latha

28. Kum. P.P. Radhadevi

29. Shri. G. Thulaseedharan Nair

Telephone Operator
Shri, 'P. Bahuleyan

AUXILIARY PERSONNEL

Senior Carpenter

1. Shri. V.S. Augustine
2. Shri. Philip Durom

Carpenter

1. Shri. Joseph Paul
2. Shri. M. Sankara Panicker

Staff Car Driver
Shri. M.G. Narayanan Nair
Driver

1. Shri. R. Rengaswami
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Shri. K.V. Mohanan SUPPORTING PERSONNEL
Shri. K. Nakulan
Shri. G. _Iyothi' Kumar
Shri. O.K. Xavier

Supporting Staff Grade IV

AT G

Shri. K.K. Radhakrishnan
Shri. O.C. Lonan

Shri. O.A. Krishnan .
Shri. E.S. Sreedharan
Shri. E.S. Balachandra Pai

Plant Attendant

1. Shri. C.C. Gandhi
2. Shri. N.C. Bhaskaran
3. Shri. K.R. Kesavan

MR NN

Supporiing Staff Grade Hi

Deck Hand .
) . . Shri. P.A. Thomas
1. Shri. KK. Lekshmanan® 2. Shri. K. Balakrishna Pillai
2. Shri. T. Balan : o
3. Shri. PX. Pashpangadan 4 :E: i]G G\f:srfe
4. Shri. TK. Dasan o
5. Shri. E.K. Chinnappan > Shr.l' MK. Thevan
6. Shri MK. Asokan 6. Shri. P:M. Pakeer Mohammed
7. Shri. D.G. Rao Supporting Staff Grade IN
Cook 1. Shri. S. Rajan
Shri. E.R. Krishnan 2. Shri. T.V. Manoharan
- 3. Shri. T.T. Velayudhan
Plumber 4. Shri. C.A. Krishnan
Shri. V.A. Sudhakaran 5. Shri. P.A. Shanmughan
Sr. Gestetier- Operator 6. " Shri. K.N. Mukundan
7 7. Shri. P. Gopalakrishnan
shri. K.K. Appachan. 8. Shri. P.D. George
Jr. Gestetner Operator 9. Shri. K.B. Bhaskaran

—
o

' . Shri. K.K. Karthik
Shri. K.K. Madhavan f arthikeyan

31. Shri. A.A. Kunjan
Hindi Translator 12. shri. T.T. Thankappan
Smt. K. Sobha 13 Shri. P.R. Unnikrishna Panicker
. 14. Shri. R. Chellappan
Projector Operator .
5. Shri. A.R. John
Shri. C. Subash Chandran Nair 16. Shri. C.N. Raghavan

F L A L A A o



Arncal Ronors 7997 - 52 THINHIAIIANHN I AP AL AP oY

Supporting Staff Grade - 1 VERAVAL RESEARCH CENTRE
1. Smt. P.L. Rosily SCIENTIFIC PERSONNEL

2. Shri. K.N. Velayudhankutty Principal Scientist

3. Shri. T.G. John _ y

4. Shri. P.T. Anthappan Shri. KK Solanki

5. Shri. P.A. Sivan Senior Scientist

6. Shri. C.G. Radhamony Dr. P.G. Viswanathan Nair

7 Shri N_ Krishnan

- Scientist (Selection Grade)
Shri. C.D. Parameswaran

8.
. th_ . —— »
9. Shri. V.T. Sadanandan 1. <hri_ Rajendra Badonia
. 2. Shri. A. Vasanth Shenoy
10. Shri. P.P. George _ -
3. Shri; R.S. Manohar Doss
11. Shri. A.V. Chandrasekharan - .
12. Shri. P.V. Raju Scientist
13. Shri. M.N. Sreedharan ~ Shri. -Puthra Pravin
14. Shrt. E. Damodaran TECHNICAL PERSONNEL
15. Shri. M.M. Radhakrishnan T
16. shri. K.K. Karthikeyan Techniqian T-7 (Technical Officer)
17. Shri. K.D. Santhosh Shri. D.C. Besra
18. Shri. K. Dinesh Prabhu Technician T-4
19. Smt. C. Ammini
20. Shri. P. Moh 1. Shri. G.P. Vaghela
- onrl e Mohanan 2. shri. ].B. Paradwa
21. Smt. P. Ammalu
22. Smt. U.K. Bhanumathi Technician T (-3
23. Shri. T.A. Kuttappan 1. Shri. K.V. Baladasan
24. Smt. Tessy Francis % Shri. K.U. Dholia
25. Shri. Shaji T.N. Technician T-1.3
26. Shri. T.K. Rajappan
\ ,
27. Shri. P.D. Padmaraj 2 ?h r%' :AR, Jethwa
28. Kum. Jaya Das - Shri. MM Vara
3. Shri. T. Gangadhatan
4. Shri. K.U. Sheikh
%. Shri. D.R. Aparnati
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Technician T-1

1. Shri. A.P. joshi
2. Shri. G.M. Waghela

ADMINISTRATIVE PERSONNEL
Superintendent
Shri. P. Vasudevan
Sr. Clerk
Shri. Veersingh
Junior Clerk

1. Shri. S.B. Purohit
2. Shri. M.M. Damodara
3. Shri. T. Viswanathan

Junior Stenographer

Shri. Ramesh Kumar Dhirendrapuri
Goswami

AUXILIARY PERSONNEL
Hindi Translator

Shri. Shitala Prasad Thiwari
Deck Hand

1. Shri. G.B. Tandel
2. Shri. H.M. Kotiya
3. Shri. G.R. Bhogte

Cook
Shri. G.L. Tandel
Driver |
Shri. Sida Hanif Ummer Bhai

SUPPORTING PERSONNEL

Supporting Staff Grade -III
Shri. P.A. Abdul Rahman

Supporting Staff Grade - I

1. Shri. K.C. Fofandi
2. Shri. K.A. Massani
3. Shri. Harbhajan

Supporting Staff Grade - I

Shri. B.M.A. Khoker

»Shri. D.P. Parmer

Shri.. D.B. Chudasama

Shri.’ KJ. Damer

Shri. P.N. Chudasama

Shri. H.V. Pungera

'Smt. Chandrika C. Tank

Smt. Gangaben Naren Chorwadi
Shri. Dodiya Khodia Viram

KAKINADA RESEARCH
CENTRE
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'SCENTIFIC PERSONNEL

Principal Scientist

1. Dr. C.C. Panduranga Rao
2. Shri. G. Narayanappa

Senior Scientist
Dr. Imam Khasim Sahib
Scientist (Selection Grade)

1. Shri. Sibsankar Gupta
2. Shri. S.V.S. Rama Rao
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3. Shri. Rupshankar Chakraborthy
Scientist

Shri. M.M. Prasad
TECHNICAL PERSONNEL
Technician T-4

1. Shri. A. Veeranjeneyulu
2. Shri. V.V. Ramakrishnan
3. Shri. Srihari Babu

Technician T-II-3
Shri. K.V.S.S. Kusuma Harnath
Technician T-I-3

1. Shri. S. Laxmanadu
2. Shri. V. Veera Raju
3. Shri. B. Ramaiah

Technician T-2

1. Shri. K. Prakash Rao
2. Shri. N. Venkata Rao
3. Shri. P.S. Babu

Technician T-1

1. Shri. N. Ramesh Singh
2. Shri. P. Radhakrishna

ADMINISTRATIVE PERSONNEL
Assistant

Shri. G.C. Adhikari
Junior Stenographer

Smt. D.A.L. Satyanarayanamma
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Senior Clerk

1. Shri. Ch. Satyanarayana
2. Smt. B. Hemalatha

Junior Clerk

1. Shri. Nirmala Raju P.
2. Shri. Y. Kanakaraju
3. Shri. G. Chinna Rao

AUXILIARY PERSONNEL
Deck Hand

1 ‘Shri., K. Sarangadharadu
2: Shri. Kari Gangaraju

Cook

Shri_. G. Subba Rao
Driver

Shri. M. Venkateswara Rao
SUPPORTING PERSONNEL
Supporting Staff Grade IV

1. Shri. B. Suryaprakash Rao
2. Shri, Koppada Gandhi

Supporting Staff Grade II

Shri. Thirupathi Rao

Shri. N. Gnanaranjana Rao
Shri. O Heman

Shri. K. Appa Rao
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Supporting Staff Grade I

1. Shri. C. Kamaraju
2. Shri. V. Kamaraju
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Shri. K. Kameswara Rao
Shri. Melladi Perraju
Shri. B. Sivanandham
Shri. Vassipilli Yelliah
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Supporting Staff Grade - I

Shri. S. Chakram
Shri. S. Appa Rao
Shri. Venkata Ramana
Shri. G. Bhushanam
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BURLA RESEARCH CENTRE
SCIENTIFIC PERSONNEL
Principal Scientist

Shri. C.V.N. Rao
Senior Scientist

Dr. K.N. Kartha
Scientist (Selection Grade)

1. Shri. Anwar Ahmed Khan
2. Shri. A.K. Chathopadhyay
3. Shri. Percy Dawson

Scientist (Sr. Scale)

Shri. J.K. Bandhopadhyaya
TECHNICAL PERSONNEL
Technician T-4

Shri. Baikunta Pradhan
Technician T-1I-3

1. Shri. Binod Kumar Pande
2. Shri. Asok Kumar Panigrahi

Technician T-1-3

1. Shri. Gurudas Ram
2. Shri. P.M. Pattanayak
3. Shri. Sathrughan Kumara

Technician T-2

1. Shri. Radhu Pandey
2. Shri. Damodar Rout

Technician T-1

1. Shri. Ashok Kumar Naik
2. Shri. Rabinarayan Sahoo

ADMINISTRATIVE PERSONNEL

" Assistant '

“Shiri. Jatindra Kumar Mishra
Sr. Clcr'kl

Shri. Udekar Pande
Jr. Clerk

1. Shri. Laxminarayan Badi
2. Shri. Premlal Pande

AUXILIARY PERSONNEL
Driver

Shri. Narasingh Pande
SUPPORTING PERSONNEL
Supporting Staff Grade IV
Shri. Gajendra Karali
Supporting Staff Grade - I
1. Shri. K.C. Mehar |
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2. Shri. Laba Nag
Supporting Staff Grade - I

Shri. G.C. Mehar
Shri. Ratan Chand
Shri. Sathrughan Seth
Shri. K.C. Nayak
Shri. S.C. Mehar
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Supporting Staff Grade - I

Shri. Satyanarayan Mirdha
Shri. Badrinarain Guru

Shri. Jaisingh Oram

Shri. Dibyalochan Pattanayak
Shri. P.K. Bhangaraj

Shri. Godabari Mahanandia
Shri. Surjananda Dishri

Shri. Santhosh Banchor

. Shri. Karfulla Bag

10. Shri. Druba Charan Bhoi

BOMBAY RESEARCH CENTRE
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SCIENTIFIC PERSONNEL
Principal Scientist

Dr. M. Arul James
Scieatist (Sr. Scale)

1. Shri. S.P. Damle
2. Shri. Dinesh Kumar Garg

TECHNICAL PERSONNEL
Technician T-II-3

1. Smt. S.S. Patnekar
2. Smt. Thriveni

ADMINISTRATIVE PERSONNEL
Assistant

Shri. Milind S. Bhatkar
Sr. Clerk

1. Shri. Y.W. Mhadgut
2. Smt. Smita K. Shirishkar

AUXILIARY PERSONNEL
Driver
';Shri. B.B. Pinjari
SUPPORTING PERSONNEL
Supi)orting Staff Grade - I
Shri. A.T. Waghmare
Supporting Staff Grade - II

1. Shri. B.S. .Ta’mbe
2. Shri. B.M. Ghare

Supporting Staff Grade - I

1. Shri. Vinod S. Salvi
2. Shri. Prakash B. Bait
3. Shri. Bandu Nini Patel

CALICUT RESEARCH CENTRE
SCIENTIFIC PERSONNEL
Principal Scientist
Shri. Cyriac Mathen
Scientist (Selection Grade)

1. Shri. T.S. Unnikrishnan Nair
2. Shri. P. Ravindranathan Nair
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3. Shri. K. George Joseph

TECHNICAL PERSONNEL

Technician T-5 (Technical Officer)
Shri. T. John

Technician T-2

1. Smt. N.K. Sreelekha
2. Smt. Tara Karupalii

ADMINISTRATIVE PERSONNEL
Sr. Clerk

1. Shri. M. Ravindran
2. Shr» K.P. Velayudhan

AUXILIARY PERSONNEL
Driver 4

Shri. T.P. Balakrishnan
SUPPORTING PERSONNEL
Supporting Staff Grade - IV

Shri. E. Gangadharan Nair
Supporting Staff Grade - III

Shri. C.M. Gopalan
Supporting Staff Grade - I

1. Shri. K. K. Lakshmanan
2. Smt. M.V. Valsala

GOA RESEARCH CENTRE
SCIENTIFIC PERSONNEL
Scientist (Selection Grade)

1. Shri. H.N. Mhalathkar

2. Shri. T. Joseph Mathai
TECHNICAL PERSONNEL
Technician T-I-3

Shri. A.B. Varghese
Technician T-2

1. Shri. Koruthu George
2. Shri. Aravind S. Kalungatkar

ADMINISTRATIVE PERSONNEL

.Sr. Clerk

Shti. A.B. Rodrigues
AUXILIARY ;PERSONNEL
Driver

Shri. Umesh D. Arosker
SUPPORTINIG PERSONNEL
Supporting Staff Grade - IH

1. Shri. D.D. Naik
2. Shri. R.D. Padnekar
3. Shri. Vasudev G. Kubal

Supporting Staff Grade - II

1. Shri. Menino Souza
2. Shri. P.S. Morajkar
3. Shri. C.B. Shirodhkar

Supporting Staff Grade - 1

1. Shri. V.P. Halernekar
2. Shri. Gopixenkar Chodankar
3. Shri. Chandrakanth Kolvalkar.

e L L A A A A A A /ATy



o1

0$°Z¢ 00'8L 00°08 00092 00092  00°0LZ el
5L 00'%¢ o1 = — — Sway JBYIO S
00'¥%C 00°T¥ 0S'LE — — — sjppom. Yy
— — 00°0¥ 14534 ye'e 00°2S soBieyD YO ¢
601 00T 0<'T 0c'y 0S¥y 00'S SoUBAO[V BulfiPABLL, 7
— — — 91°21C o1°21C 00°¢TT sagieyD Juowysiqesd 1

JjeUISy  JleWnsy

anypuadxy  pasiady 198png  amypuadxy

orewiisy  2lewISy
pasADy 198png

ueld

UE[d UON

(SYE] U1 'SY)

- Z6°T661 ¥VIA FHL YO INTFWLLVILS TANLIANIIXH/1IDdNY
I - XIANAddV



i RAE QRRY = R s mmmss s oonrssrisriorionnts

fRws R i

7 1991-92, HWH ¥ JUMEH
Haree qRade # aefl 91 e A
TH. FR. TR g 12 e, 1984
A dH ¥ frgeedl & g SR
fRw® 9, 30 SE 1991 F ¥
B T A A 7 dEE F TR RS
F & ¥ Friugw R

=i 1. ¥. shax, afes v, st
¥ 9 ®Ed 1992 H MW ¥ YW
FE ARX N AR A, TR F g
. AR F w4 W FRWR 9

e =&l § wOm dwWH %
et 7 frafim Wl S W ¥ T
TF 99 F Fob Jg€ AGHEE Iud!
T ok @ wftreur framerendt 1 i
o R T {)

A AGAROT E F AT A
e F 30 ™ W 91 I @Sl 4
T TRl H g A 14 T W K
I FH I AHR ¥ HE T2l 4 W8
T oI O wgRE % e
F FAART FAT G

JRIRE TOu= 9K $18 TSt 9
YT AT AT A8 T3 ¥ W S
Rt F e fig R g

Ml % d¢ ¥ " G q@
Heafiw aAl 4 AqFAaH 2.5 TS w6
A iy # WA Wey YA YIS

T g

o Ut Sffeaeen «f. ¥ Ia 9
R ¥ R F aar R @

o AE Hig ¥ IR A S99

ﬂ'lﬂﬁ_ﬂﬁm?ﬁqaﬁﬂﬁwﬁl

mwﬂ,aﬂaﬁmm:ﬁ

g % o, FOET ¥ GHREA Hae

TN, SIS F TIE S Hags!
# wHfaRe e @

. % weafafRea ¥ fog ggaa fafi=
TS Tt ® 914 R &Hdl, S
A A A & gE-Tes ¥ w0 H
A FF THEFR T T
S Al % 99 IFE ®9 # IR g
RS ¥ FEIRMEE TR, U Gl
Ramg T g3 |

IReFq X woEF ¥ S9AIRd
ST &9 daifta gl A S A
SUER & YRA 3 afe Al #
TR0 &9 | fiogw, Fifsedt sikfggeda
I fger gu T &9 # i safy
TF FISN WA B HaT g

Y L L L i L L L L L L L AT



L1 O o O X R B 2z 22

FA-S-A F IARA TS A
fawa ageuE ¥ i fFan ik Saat
A IR faRmaett % guR ¥ fog Tl
Fruil-ad a1 T Fge F o e
fafi "Wass it # aifes didfies,
FiEW] w1 W GH Ry 9F Jwa U
fa® =

TFHT gt M IRafga 9 F *C
T o s wifes & =t
el fFr mm '

ey FiaFt 7 /e % o ae sl
A wEE T T SN Y FNERT
o sk feeefaa feam)

fgles s famgt - wge
Q7 Ffow Fawd "Ag P ¥
OHITH gIRSIFHT

¥, Th. WM I H g &
M glin seEe R, fgdiea
AGH! SO F e R<EHEl 4

I=9 WHRK W& F@T g

AT T | gE @ A YR
1 Afuwfeqa fFar ok fasfa fFam

PR =ga@w & g FgasT 50 .
T GgHAT ¥ g @i faselt v

Ushh o Ffawear M

b L A A A

St F A deaH g fasfad
fafi=1 ‘de i ST & TP 940
F fow dqE 9 F "eeAr § |t
®q #, |gart &

¥ AR @W F fg wge K
HoEH! IO F AR qhe i
s B . fewafagaeE ¥
HEIE, THAN IS Alf} § g 30
AR v el demm # oA
ey

&. MeEHr)
fAes

Her Iutaat
q&qeq, e
WA apAfeon fadeH

18 T &1 T TN 9g5¥d THE 2
F yRAE sfieq 9 qAlHaee staer
el W R R F Afieew famm
F g arAl w1 s w9 R

fas | qeERteh fanmn TRy yafda
W e § Fwfd weEilt ¥ wHiw
TEd § o 78 fafwarsit 1 aaf
FE 7.6 TH HigEL I0H FFHT HI A&
WA A g 7.6 W F A A gEt

L L A A A A AT



e RAE QRRY - QR s psasss s sssssrrsssonsssssssssorsissss

FI {1 F) 3R IUHT S F GORIHS
Hqad fasmye &9 ® gl R

T ¥ IO F Ewme F g swmy
R qersstt gt F fm sifieredt
Al # =R Bl

1. 38 T UTE & &
2. 51 UH i qmr UH § &
3. 48 TH JHAFK S

TR F i ffiefi e F 9w F
IJNRT & H YgAH Har  gEr F
M F fQ F¥8 R WahE «a % ™
W I T el & w99 w4
GG g

T GEUIHSF AN § &9 H @heal
AW T F THEHRT H 96 § wnfid
T

o wafat ¥ AR &AM ¥ ygE
Stfgt ¥ T aRwr gedl SR aunas
¥ FI yRefaa fear )

¥ " N H g wfa s0
I GO T ¥ ¥ T9E % 9 O
F wGlr! # g F foe ISy few

qsT1

freaaq TSI & qar woeaH i
F #NTt F 9@ BT 50 TH TH THA
SIS maaﬂﬂ e ger

T waA fediE

aEd NG Q89 STl &K
99 HiHET fgw "qugn o whw o 9
| 12 Tt o whga seen ¥ | g

IR T W AR ik
Y R Tf ®7 A -20°@ & 9
TRt A Shferrt gl ¥ WY ad
o % fefea Fm wE 7 WA
WRY ¥ R W v e R

. -20°H ¥ Refiga Al W
# wafim 39 THEt # 12 WAt ¥
wRY F 9 N wiEa sEen ¥ feEw
qedl § St AP FEE gt |
-20° 1 # 8 WEH! % IR A EE
q=dl gl

Ie<il At F Hig ¥ Jaia we
@i, 918 R THS vy St 11 A
F faq sgag e 9=

W WG # A9 6 b A1 FR
Hegd # 8 A I Hifage &
d IG 9 W g '

HFqaian feedt A1 aen IR &4
Wl ¥ o &M 91 7Rl a1 FR | 71
M IGHT, Eiel I ® &9 F REmn
TSl g1 IO 9@ SUER F ®H
T HR IER T I~d S ufid F

A A A A A AT b



L AR S I W

FR g4 J9gu Sifegen €l §
¥aRa e

Hget WM oAl H ¥WAd F
gHres AR gE 1 @@ FE F O
FI sfgfer, <ife st R SRER NS
|qRA 4 gon A

3 W 9% e wHEfi gy H
faem T gHO ® AR A g W 99K
w1 fdeor fran

SYRM! ¥ fiymor SR gARfEw
Fafy § FTET =2 R A 95y
¥ gieema 1 ol = Gl fean

WHew Weef|  afgaa §

IR dgfia Aiw 9 GUgYT FeAaT
frar @

JreT, I W, 9wl A
forare wael! @ daRa gedt Y srggew
AT Y T T 1| gfrader alem
Wl I FgRT FH G TA~ 6 I
wik faftn ¥ g @ 3 =
AW T =G 4 R A
Sl #1 AR 1 adF Y fawtaa
T I wR AR g 7 sy
W ARl § 4% o F AR AW A
T STt F1 I9RT w9 g

it AiRaEE S T dquge

(-18°W) A & o€ ¥ At StaweH g
Rt Y o Aol et W ¥ Fao
w femg # ) Sifag war g

fehe Agell # g Y L g5
- B § T TR, T Fedaw Rawa K
|

e Tl ¥ fig wgE Rt
Haszw wEfit ¥ afkes o1 fig @
e, FSTpEm TuHTHR €9 # el
FEY a6 Fafa @ Ew g=a gl

W WOE TN T gEESatae
fedrm

Teq wafmat ¢

A AragE DA F e
I fecvan, faramfaan, s s sl
Toramefier Tuit # GER FXd gu REE 12
Ig FRARATA § Wi s It F
IR Y g ReEd =i

AGN THFA F I I~ ARNFTR
9 ¥ NI THS B Ak wwE G
g1 IR ¥ wnfage fagalt 9T e
v A v g el A
e # 9 @ ofg ReEd w=d 7
TH TF Ml A T F 9 gic IRES
wgE @ feEi § R 9 | yaw w9
e g1 9= quEE ¥ g agEt

L L A o A0S



T RNE QRRY = R s ssmssssimmrnsssitosmspmssnsoss

F YA # - TH w9 A e 1 @9d
Ffter dg g

T F F IO S IR g=H
e A feamn & 70° € & gitea weeh
¥ 60° |l A Ylewg Ag ifes w9 H
Aftw oS Y

ey T HiEdt ) o & g
TG S AR F TH STHL T
R fasmage frea

2 q9 HafE! i 9 wafEt

e ge ek wEd g

RS H  Agel G@a 7
wRewa i yRu # = g 9T ol
wi afg i ferar famar g, dfFa
ffira 3k adia feea & a5 I=1 |
2% 3 #k g ¥9 N w= = H dher
TAHF TG H I~ YN qEH
gfafear e g1

AU Y A HaE 0FERS W
Wy qfidla e T ar «fF TR T
T # gfa Tga 9K gt F)

Faks anfea & at AgA/AdR
TGl A e iRar HAfrG o, it AT
U galar = fags +0 g1

WA I F AR F AN I
wgiat § e w9 owleaw

grslfhen M ufigles smqka Rgt
ygama fagea fear wm

I g% F I AT F wfig F
WUH! qEt % "Hagat ¥ gafia s
T N FReREER aRfF dagq
AR § Afed of daga sfaarg g
gl

AR G 989 | IS HSell
1 g 9quU Sfa g ¥ ¥ X

W EE
H T H Qg F =19 oqaeqn § 9~1d

| eFH % wRaeh dad e Y
i =Rt # grex fafedt &R gwer
fikeg R qsT |

Attt 7 ghwm fdlem

gEstandiy gedied & o fgiiga
Al A ¥ TF ®Y AT F AAEA
F {90 TF T T AFF IR fap
i

TgAl Feeel F YR & g @
A Yorh B Ol fRm weEl
HeE@! S F A F T & 50
F. YW gHal F wEiia faga wge
YFh S FER A9 q9=1 F forg
Faeg g, Afewefad B T

forq I aiteer el aen ¥ g
A F e w1 ¥ g 1w

Y A A A A A A A A A A A A A A AT



T AT /%8 - R

frar guen s wifegat fedisH

HHYRE ¥ 20 FIRE TR
RSl ARRGY F g =R % 9=
Tm, =9 ¥ g amafa fily A S
| W ger ey RER 1=

ThiFa Al A Al FA 9
Tgar) ¥ fi9 F “aAidfifraa st 7 3K
FgAFT TFEl B HAfd FA F A
W @ g

IIAH FF PR F QUSRI | &
Al ¥ IR AR WU
Hew o frsemmi

TS Aol % faawor aeol 58 9K
] T

SARF _, Afa] — GRIR — T
QA HTHYUT g

30 TH TH 9| JFR & $ig TSt
¥ ST T S A WS 15 TH W
WM AFR ¥ € TSt 4 N W 20
TH B VM & Wef® g o[l
ARl % Afeer TR FT AT FL
gl

ffem <l & ffie sl &

Ieagq A REm & wgel § FIFR 3K
R stm ¥ 99 FE dey TG g

7777 77772422z22:242:44d4dddddzz

W i ¥ agar ffte | a8
fftaa wafa =gt e g=an

Hafta wgfr Sa=t # gRa J
FYU F IYER, 707 S IE¥
HX T F I 90% A 1007 IX
™ ¥ S F PR w1 g WA
# FE yWE G fEmr g1 T Al
80% IR TH IRSFd 7WHh § IIANA
T T UHRY AEE T AYE A
IRome & T F

W W TR B e e

ﬁmaﬂtﬁéﬂnﬁm%mﬂmﬁ
T IS THE WL, IEA 7 @I T

gl ¥e T R fafe R e
FHR F TRt ¥ g wwm # gl
F A IO B R A @ 6
TH F FURY Haw g W W $e
gl 4 ARG SO w1 sae #

®a g

LiiE T S T I
wauiga, R i 8 wem 1
wyRy Shfe grit §1 IfaRe st 9
S=Rd, <9, wauldd, 200 IS %
i Aferdt ¥ Haftsw € e W
ol ¥ siqia Fad 28 AN TH A wed
HaeT F ATIANRS AT B AT ST

L AR )]



Gt IR AR X R IR W 777 zzzzzzzzzzzz2222z

A W 65 oAt oF Wied dae |
@ gl

AT ATHU Feg
IR H3 Wl 4 R 8.5 W

TSl ¢ SRl ¥ gaE S i
e Ass fsafea it

g 3 #. . fha weHt H
Tafga # F g e sEQfE
wRes A F1 fawfaa fean

wftha Fefer  qRaga % g TRIRF
|| # Afdt F gER fha

TRA Sl 4 @ SR, T Feqr
A uF ST F, I GUGY Stifaenr
famfta )

The F TA AN W9 FT AN TH.
faeifean @& a) S ¥ g 9 g
I AT H IR FE@T Y

FE% HJEHH FR
i #R fYwmkie® % qRa &
“FaRr A cFEy Tm d W w1
g & st #1 wEfedt & Sl
WG FHA : 42-45%, A 35% a1 G|

ey WRER ¥ erlg w9
“qATE” ATH / T TS H Weh SilfaenT
28-30 HA @ ve1 3R SEs @)

IO~ S o1 S g Red Agell
26 THRA! T Aod! A H @A g

Ffwe AqEUE FF
Fgag B F A fawom ek

Hamfia Tge 1 U el gaer
T R forar g fhar @

ftehd A A F! § IR
i @ i St ¥ agley H
foegm fSifselt ot fgeiiaag aot faes
anfey  wefiE wEel SiEmEm
TR w9 # e wa g

THEd gegiar ¥ F=E) O F
AR W B s wha g

=3, el g Wil sigd aREe
anfE wfomt #1 SR et # 1-2 Rl
a6 gEa @ S el gl

HGA! ¥ Gdg 9 Hf fgexr & 5@
¥ Fg 9@ 1 SEq W fgEAEEE
e, fSioell sae | smawor 9t A
AT Y fgsa snfe aniisy daaw Bt

F A HARX H SRAR PISUEHE H
Ul F

75 /9 1@ §/de/ARaE /Ay AR
Ifcdt A wafsq wEl 0 A F
e ® 2 gHRA 9F Eed Fae #
T S HHAT g

Y A e AN



AR REAE QR = QR s omsssismsissssssssspisssnssss

TGl O F1 wE I AL 2-4
TR R 9= f\ 9% a6 wIgy
TR F GHAT F AEASFA AT

o Awg * FUgW Sifast 4 g
Wy-"A F e vwifa, gfid i giend
IhreT fReel 1 g ® ghkhaist &
oo < gl faan )

qefid ¥ wae gima sfefE |
TRufE HEEE H @R A FEO
HITTF AT AFL AR a9 Ufwar 4
weh1e, 9 TR 3T gfi st ftera ggom
Tt B AgrR e @

22222
MAT FFEUA Feg
Qi< U1 WEAfF A F SHTherH
epefor Wi 2.5 AR Hi fAhe)
Ffgar TFeE F &F IUE 1.5
o g
=T S A9 ARERH T
a5 TS F WER T @
w AN ¢ s S T W,
gl
Amdt T *,
gl srgaeT

Y L L AW



