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Research Projects Handled :

1.

P 38/90(5)- Development of heat
processed fish products in mod-
ern containers

P 26/86 (5)-Studies on the use of
chitinous waste, fermented fish-
ery products and liver oils

P 36/8% (3)- Technology of pro-
duction, processing and shelf life
assessment of fish mince

P 30/87 (5) Utilisation of deep
sea resources for product devel-
opment

P 33/88 (20)- Upgradation of quality
in the seafood industry

6. P 29/87 (3)- Enhancement of shelf
life and consumer appeal of fish
and fishery products by appropri-
ate packages

Report of Work Done :

Freezing

Studies were carried out on the effect
of spices in retarding deteriorative changes
in fishes when frozen and stored as whole,
chunks and fillets. Mackerel as whole and
perch as chunks and fillets were used as
the raw materials. Periodical examination
of the frozen stored samples before treat-
ment showed that deteriorative changes




were more rapid in mackerel than in perches,
possibly due to the characteristic enzyme
action and action of bacterial flora present
in the intestines. However, with treat-
ment, definite improvement in quality was
observed when compared to the control.
Spices imparted a characteristic flavour to
the product. Variation in the water hold-
ing capacity in the muscle was observed in
all the samples, that in the treated samples
being less marked. Texture hardening
and rancidity development occurred to a
greater extent in the control samples dur-
ing six months of storage when compared
to the treated samples. Loss in the char-
acteristic sheen on the body surface and
change in appearance of the eye lens was
however noticed in all the samples after
six months storage. Agar-agar treatment,
which was also tried along with spices
treatment, had very little effect in retard-
ing the lipid oxidation leading to deterio-
ration.

In the case of perch chunks and
fillets, quality loss was less compared to
mackerel. Spices, besides imparting the
characteristic flavour to the flesh, also im-
proved the sensory qualities and arrested
deteriorative changes to a great extent.

Canning

Various experiments were tried to
improvise a set-up for carrying out pre-
liminary investigations on heat processing
retort pouches making use of the equip-
ments available in the laboratory. This
was made possible by providing a non-
return air valve on the lid of a laboratory

model autoclave through which air can be
pumped in to maintain pressure over the
pouches during the cooling phase. Such
an over pressure of air will prevent the
development of pressure inside the pouches
once the steam is cut off preventing dam-
age to the pouches which would other-
wise be possible. Sufficient cooling of the
pouches is also essential as otherwise the
pouches will remain in a bulged condition
increasing the risk of rupture. The chances
of rupture can further be minimised by
only half filling the pouches and removing
as much air as possible from the head
space by physical means. The system was
found to function satisfactorily when a
limited number of bags were processed.

Screening of different fishes for their
suitability for retort pouch processing and
style of processing was undertaken. As
the versatality of sardines for processing
in pouches by the natural pack method
has already been established, the possibil-
ity of processing sardines in filleted form
was investigated. Studies have shown that

-it is best to pack sardines in the natural

style after dressing. As regards mackerel,
it can be packed either as fillets or in the
dressed form. However, fishes weighing
above 200 g. were not found quite suit-
able for packing in dressed form as the
pouches presented an over bulged ap-
pearance.

Fishery by products

The conditions worked out for pre-
paring chitosan of very low viscosity (be-
low 6 c¢p) in the laboratory were tried on




a semi-commercial scale in the M.S. reac-
tion vessel. Samples of chitosan were
prepared from fresh shells of medium size
P. stylifera by de-acetylation in closed at-
mosphere under steam pressure of 35,40
and 50 p.s.i.g. giving products-of viscosity
10, 8 and 4 cps respectively showing that
by controlling the steam pressure, the re-
quired grades of chitosan can be produced.
Heating, when done open to atmosphere,
increased the alkali concentration. In-
creased alkali concentration coupled with
high temperature resulted in decrease in

" nitrogen content as well as viscosity of the
chitosan produced. This decrease in ni-
trogen content was not so significant when
deacetylation was done in closed atmo-
sphere. '

It has also been observed that for
production of chitosan of very low viscos-
ity, variation in the species of prawn did
not have any significant effect. But for
higher viscosity chitosan, shells of P. indicus
and P. monoceros are found to be better
than P. monodon and P. stylifera. Chitosan
of high viscosities ranging from 500-1000
cp can be produced by demineralisation
and deproteinisation at room temperature
and de-acetylation below 70° C. Enzy-
matic hydrolysis for removal of protein
also gave high viscosity chitosan. How-
ever, high acid concentration during
demineralisation was seen to reduce the
viscosity due to hydrolysis of chitin.

Shells from various parts of the crab
body gave various grades of chitosan un-
der identical conditions of preparation.
Crab leg shell gave very high viscosity

chitosan followed by crab claw. Body
shell of crab gave only very low viscosity
chitosan. The reason for this variation
can be attributed to the variation in con-
centration of mineral content in these parts.
Higher the mineral content, lower will be
the viscosity of chitosan produced from
that part.

The molecular weight determination
of chitin was done by intrinsic viscosity
measurement of chitin solution in dim-
ethyl acetamide containing 5% lithium
chloride. The mol. weights of the samples
tested were in the range of 1 to 1.5 x 10°.
Similarly mol. wt. of chitosan was deter-
mined by measuring viscosity of chitosan
solution in acetic acid using an ubelhde
viscometer.

Chitosan of very low viscosity (be-

" low 6 cp) and high viscosity (above 500

cp) are not found suitable for making chitosan
films since the films made from the former
is brittle and that from the latter is very
thin due to lower solid content. There-
fore, for making films, chitosan of viscos-
ity ranging from 15 to 150 cp has been
found to be best suited. Dry and wet
breaking strengths of chitosan films (0.0125
mm thick) made from 4% solution of 15
cp chitosan in formic acid were 800 kg/
cm? and 100 kg/cm? respectively com-
pared to the dry strength of 70 kg for low
density polythene and 300 kg for high
density polythene film (0.03125 mm thick).

Addition of chitin in chicken feed
lowered the fat content of broiler meat. In
one experiment, the fat content of muscle




of broiler chicken fed on 0.5% chitin diet
for 8 weeks was 5.63% whereas that fed
on chitin free control diet was 11.24%.
Feeding experiments with high fat diet
along with chitin on albino rats were con-
tinued. Liver, muscle, serum, kidney and
heart of the rats fed on chitin diet were
analysed. A reduction of 15% cholesterol
was noticed in comparison with control
animals.

Requirements of chitosan for medi-
cal and bio-medical uses have been speci-
fied. Chitosan films, micronised chitosan
and chitosan impregnated gauzes were
prepared and supplied to Trivandrum Medical
College for conducting experiments in medical
applications. Micronised chitosan was
successfully tried by College of Pharma-
ceutical Sciences, Trivandrum in the slow

release of Ibuprofen using chitosan in,

granulation. Samples of chitosan and lit-
erature on the subject were given to the
same Institute for conducting experiments
on micro encapsulation of Ibuprofen for
controlled release. Chitosan powder, films
and gauzes were also supplied to the Little

Flower Hospital, Angamaly for studying -

the haemostatic mechanism of chitosan.

Chitosan prepared from prawn shell
has been found to be very effective in the
preparation of pelletted and granulated
feeds for prawns and fish of different stages
of growth. The feeds thus prepared have
increased water stability thereby improv-
ing the feed efficiency and available oxy-
gen in water.

The metal binding property of chitosan
with respect to mercury, cadmium and
copper was studied. Increase of pH de-

creases the absorption. Column treat-
ment was more efficient than direct addi-
tion of chitosan to the solution. The
absorption of heavy metal ions by chitosan
was higher in the case of mercury than
copper and cadmium.

Studies on the application of chitosan
in corrugated fibre board production in
place of starch adhesive were continued.
Cartons made out of corrugated fibre boards
produced using chitosan adhesive had similar
characteristics as that prepared using starch

- adhesive during storage at -20°C for 7

months showing that chitosan can be used

. as adhesive for manufacture of corrugated

fibre board for making cartons for low

. .temperature storage.

+ Hydrolysate from squilla, a water
soluble i fraction from whole squilla, has
been found to be a good growth promot-
ing medium for bacterial enumeration.

" Protein powder from deep sea prawn was

prepared and the amino acid profile was
determined. Decapterus russelli and
Nemipterus japonicus and filleting waste
from cat fish and Kalava were prepared
and a protein enriched food was made
using these hydrolysates. They were rated
good by sensory evaluation including that
from cat fish. All these hydrolysates were
found to have balanced amino acid pro-
file. Feeding experiments were also car-
ried out.
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Liver oil from Centrophorous
scalpratus was analysed for unsaponifi-
ables and squalene content. An easy method
was developed for commercial separation
.of squalene from liver oil of shark. Distil-
lation of oil under reduced pressure gave
squalene of high purity when tested in the
latroscan.

Fish mince

Minces was prepared from eight
species of low cost fish. The vyield of
mince and waste from these fishes and
their chemical composition were deter-
mined. The yield of mince varied from
33% to 58% on the basis of whole fish.
The maximum vield of mince was from
Saurida tumbil. The fat content of the
minces was in the range 0.54 to 2.18%.

Studies on the frozen storage char-
acteristics of barracuda mince (frozen as
blocks) have been completed. The frozen
mince showed a shelf-life of 7 to 8 months
at -20° C. The solubility of proteins de-
creased during frozen storage. Textural
deterioration was also observed.

Studies on the effect of cryoprotectants
like sucrose, sodium tripolyphosphate and
sorbitol on the frozen storage characteris-
tics of barracuda mince were continued
upto 40 weeks at -20° C. Of the different
cryoprotectants tried, sorbitol {(4%) gave
good results. The control samples be-
came unacceptable after 32 weeks stor-
age whereas the samples treated with 4%

sorbitol were in good condition showing
good water holding and textural proper-
ties.

The intense odour and dull colour
of mince from oil sardine could be re-
moved by washing with chilled water (twice)
and final washing with 0.1% NaCl and
pressing. The washing loss was 20-25%.
Flavour reversion was noticed during fro-
zen storage of the washed mince.

The effect of salt concentration on
texturisation of fish mince was studied and
it was found that incorporation of salt at
2 to 2.5% level gave a good textured
product with good water holding capacity
and minimum loss on cooking. The cut-
]ei_s prepared using texturised meat had
better acceptability compared to the con-
ventional product.

Method has been standardised for
the preparation: of fish medalion using
minced fish, starch. etc. The battered and
breaded medalion prepared showed good
organoleptic qualities and acceptability.
Frozen storage studies are in progress.
Attempts were made to prepare a butter-
like product using lean fish mince, hydro-
genated fat, salt etc. Cooking the mince
(after removing the connective tissue) and
grinding/blending the meat with other
ingredients did not give a very fine consis-
tenicy to the product. However, the tech-
nique of solubilization of myosin with salt
before cooking gave encouraging results.
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Utilization of deep sea resources

Samples of deep sea fishes collected
from the west coast of India were analysed
for the yield of mince, proximate compo-
sition, mineral content, amino-acid profile
and organoleptic characteristics. The yield
of mince varied from 23.2 to 48.4%. The
samples were rated good by organoleptic
evaluation. Amino acid analysis of three
of the fish samples was also carried out.

Edible fish powder was prepared
from Kalava, shark, perch, cat fish,
Priacanthus and Decapterus russelli and
their properties studied.

Different varieties of deep sea fishes
were also used for the preparation of fish
wafers, fish fingers, texturised meat, ed-
ible fish powder, fish hydrolysate and fish
meal. Nemipterus parascolopsis aspinosa
was found suitable for production of texturised
meat, edible fish powder and hydrolysate,
but unsuitable for production of fish wa-
fers and fish fingers, probably due to its
high fat content. Hydrolysates were also
prepared from N. japonicus, cat fish waste
and Decapterus russelli. Proximate
composition and amino acid profile of the
samples have been evaluated.

Soup powder prepared from perch
had excellent taste and flavour.

Fish meal was prepared from
Decapterus russelli and its quality assessed
by chemical and biological method. Fish

meals prepared earlier from filleting waste
of N. mesoprion and Priacanthus hamrur
were seen to possess lower nutritional quality
than the reference protein casein.

Studies on the effect of Lactobacillus
plantarum on the acceleration of fermen-
tation process in fish sauce production
have been taken up. Chemical indices
and bacterial counts including halophilic
bacterial counts and lactobacillus counts
are being estimated periodically.

Yield of dressed fish and mince from
goat fish (Upeneus taeniopterus),
Oreochromis mossambicus, Sphyraena

. sp., N.japonicus, Rastrelliger kanagurta,
* R. ‘maculatus and deep sea perches
‘ (Epinephelus sp.) was studied for their
. suitability for. preparation of surimi.
trogen and lipid losses during ditferent

Ni-

washing schedules and changes in the quality
of the surimi stored at -20°C were stud-
ied. Additions of 2% sodium chloride and
2% com starch improved the quality of
the surimi.

Feeding trials were carried out on
albino rats using samples of fish meal pre-
pared from wastes of Pentaprion longimanus
and Nemipterus mesoprion and edible meat
powder from P.longimanus, Gymnocranius
robinsoni, Epinephelus malabaricus, cat
fish and shark. The intake of food and
PER of meat from N.mesoprion waste was
observed to be lower than that of casein.
In all other cases, the PER of the samples
was higher.
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Quality control

About forty samples of dried fish
collected from the local market were ex-
amined for fungi of which Aspergillus
group was found to dominate.

Forty eight samples of frozen shrimp
collected from the processing factories were
screened for the presence of Listeria
monocytogenes. The pathogen was ab-
sent in all the samples tested. The viability
of this pathogen in water was also studied.
The organism was found to have a viability
of about 20 days in water at ambient
temperature. However, in refrigerated
temperatures (5-10°C), the organism was
found to survive for more than 50 days.

The viability of the above organism
in processing water during chlorination
was also investigated. [t has been ob-
served that a)chlorination at 5ppm level is
insufficient to get full protection against
this pathogen, and b)chlorination to a re-
sidual level of 10ppm with a contact time
of 5 min. is needed to destroy all the
viable organisms.

Commercially frozen squid and
cuttlefish continued to be examined in detail

for various quality factors. Of the 24

samples examined, 4 samples were poor,
5 were fair and 15 good, organoleptically.
There was good correlation between the
organoleptic rating and hypoxanthene
content. Salmonella, V.cholerae and E.coli
were absent in all cases whereas faecal
streptococci was present in all the samples
tested.

The glaze pick-up and drip loss as-
sociated with IQF production were stud-
ied. In the case of HL shrimps, the drip
loss was found to vary between 2.8 and
4% depending upon size grade whereas
the glaze pick-up varied between 5.62
and 18.73% in PD shrimps. Such high
percentage of glaze pick-up was found to
be mainly due to the differences in the
technique followed. '

Under the FAO project on quality
control, about 75 samples comprising contact
surfaces, water and raw materials were
tested for bacteriological quality. E.coli,
Salmonella and V.cholerae were absent
in all-the cases.

Pacliagiﬁg of fish and fishery
products

Studies were initiated on the devel-
opment of ‘suitable- packaging materials
for packing fish fingers. From the obser-
vations made so far it is seen that nylon/
LD co-extruded film and HD-LD co-ex-
truded film extended the shelf life of fish
fingers upto 8 months compared to those
packed in LDPE, LLDPE and HM-HDPE
which had a shelf life of only 4-5 months.

Seer fish steaks packed in 150-170gm
lots in 12u plain polyester/230 gauge LDPE
are acceptable upto 28 days and 18 days
when stored in modified atmosphere con-
taining 80% CO, and 20% air and 50%
CO, and 50% air respectively at 0-4°C.
Similarly, seer fish steaks are acceptable
upto 26 days when stored in modified
atmosphere packaging containing 80% CO,




and 20% O, at 0-4°C. In control samples
without the gas mixture, the shelf life was
only 13 days.

White baits fried with sait, turmeric
powder and chillie powder can be stored
for 20 days at ambient temperature and
40 days at 5°C when packed in multilayer
film 90-100 LD/BA/Nylon/BA primacor
pouches. Similarly, white sardines could
also be stored from one week at ambient
temperature and 2 weeks at 5°C when
packed in similar pouches.

Studies have been conducted on the
effect of frozen storage on the property of
master cartons coated with wax on both
sides, inside, outside and plain cartons
without coating, duplex cartons and polythene
film by simulating conditions of frozen
shrimp storage at -20°C. Results indicate
that there is an uptake of moisture in all
the samples resulting in the decrease of
strength properties, namely, bursting strength,
puncture resistance, flat crush etc. during
~ the course of one month itself.

Research Contemplated :

1.  Studies on amenability of different
species of fish for processing in dif-
ferent containers

2. Development of recipes for ready-
to-consume type fish based prod-
ucts

lQ.
li‘.
12:
13.
14.
15.

16.

17.

Standardisation of methodology for
the determination of quality of chitosan

Preparation of chitosan gel and
comparison with calcium alginate

Preparation of chitin/chitosan de-
rivatives

Complete utilisation of tuna waste
from canneries

Yield and quality of deep sea fishes

Preparation of minces from
underutilised species of fish and de-
velopment of products from mince

Quality assessment of seafoods us-
ing 'K’ value

Detection and identification of fungi
from dried fish

Ihprovement of hygiene and sani-
tation in seafood products

Studies on effluent discharged from
seafood processing factories

Modified é;mosphere packagings for
priced fish

Packagings for frozen/dried/fried fish
products etc.

Studies on cultured prawns

Effect of natural preservatives/spices

in extending shelf life of fish, fish

fillets and chunks

Formed scampi from meat of tiny
prawns










Biochemistry, Nutrition &
Microbiology Division

Scientists Associated :

K. Devadasan, P.D. Antony, P.K. Surendran, Jose Stephen, M.K. Mukundan,
Nirmala Thampuran, A.G. Radhakrishnan, Sanjeev Sreenivas, V.N. Nambiar, K. V.
Lalitha, M.R. Raghunath, K. Ammu, T.V. Sankar.

17



Research Projects Handled :

1. No. BCNM/BC (10y88 (5) : Flavour
bearing compounds of fish muscle
and the effect of their possible
interaction during processing

2. BCN-9/85/(5) : Nutritional and
toxicological studies on fresh and
processed marine products

3. BCNM/MB (11y89 (5) : Investiga-
tions on toxigenic and pathogenic
bacteria associated with marine and
cultured fishes

Report of Work Done :

Fish flavours

The nature and extent of carbonyls
developed in sardine oil at various tem-
peratures and their contribution to flavour
change as well as their interaction with
fish muscle constituents were investigated.
Lower fatty acids which can contribute to
flavour were not detected in any of the
tropical fresh water as well as marine fishes.

Nutrition

The amino acid composition of fishes
including the deep sea fishes showed a
balanced distribution of all essential amino
acids. Studies have also shown that the
alanine/proline ratio has significant influ-
ence on the cholesterol retention in the
body.

The free amino acids of fishes were
also analysed. It is noted that fresh water
fishes contain appreciable level of free

histidine, and care should be taken in handling
them to avoid formation of histamine.

Studies on the fatty acid composi-
tion of oil from sardine, mackerel, caranx,
horse mackerel, white bait and prawns
were carried out. A slight variation in the
fatty acid composition was noted in prawns.
Palmitic acid was observed to be the ma-
jor fatty acid in fish lipids. The content of
EPA (Ecosa pentaenoic acid) and DHA
{Decosa hexaenoic acid) varied from 15 to
25% in fish lipids while EPA alone varied
from 3 to 6%.

Tbxic constituents

The content of chlorinated pesti-
cides in marine fishes and brackish water
prawns was less }than 0.6ug/kg, the maxi-
mum value observed being in Sphyraena,
where DDT showed a value of 0.7ug/kg.

The content of toxic heavy metals
in all fishes analysed was estimated. The
level was found to be far below the per-
mitted -level to cause any toxicity.

The analysis of histamine under chilled
storage of catla, rohu and mrigal showed
that within the period of acceptability, the
content of histamine developed is too low
to cause any toxicity.

Surgical sutures

As reported earlier, surgical sutures
comparable in strength and firmness to
conventionally used sutures could be pre-
pared from guts of freshwater fishes. The
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properties of the sutures is partly depen-
dent on the condition of the fish with
respect to season. The histopathological
report is awaited from Haryana Agricul-
ture University.

Listeria in fish/fishery products

Both FDA (Food & Drug Adminis-
tration) and UVM (University of Vermont
Medium) methods were compared for the
recovery of Listeria from fish/shell fish/
fishery products of local trade. Both methods
gave comparable results in the isolation of
Listeria, even though detection of the
presence of Listeria was easier when UVM
with Frazer's broth was used. Of the 240
samples of fish/shell fish/processed fish-
ery products examined, 90 were pre-
sumptively positive for Listeria. Out of
the 46 cultures isolated, 22 cultures were
identified as L. innocua (12), L. ivanovii
(6), L. seeligeri and L. gravi (2 each).

Aeromonas in fresh fish

Aeromonas hydrophila, a food
poisoning bacterial species, has been iso-
lated from fresh fish of local trade in Co-
chin. Both direct plating method using starch
ampicillin agar (SSA) and the MPN method
using trypticase soy ampicillin broth (TSAB)
were tried. Of the 116 cultures isolated,
33 were identified as Aeromonas. TSAB
was found to give better recovery of
Aeromonas strains from fish.

Salmonella

Studies on the effect of the pres-
ence of the native flora of fish and other

microorganisms like E. coli, Staphylococ-
cus aureus, Proteus and Bacillus on the
survival and growth of Salmonella sero-
types innoculated into fish/prawn meat
homogenates showed that at 30 £+ 2°C
and refrigerated temperatures (5 to 10°
C), these microorganisms had very little
effect on the survival and growth of Sal-
monella serotypes, whereas during freez-
ing and frozen storage at -10° C, the
survival of Salmonella cells was adversely
affected.

Effect of washing with tap water
and chlorinated water on the elimination

‘of Salmonella serotype from artificially
‘contaminated fish/prawn meat was inves-
'tigated:: By washing with tap water, about
'60-80% of the Salmonella cells was

eliminated by’ the first washing and upto
90% by repeated washings; but complete
removal was not possible. Washing with
chlorinated water (5-20 ppm available
chlorine) could eliminate 80-90% of the
cells by first washing and by repeated washing,
upto 99% of the cells could be removed.
But even by raising the level of available
chlorine to 50 ppm, it was not possible to
completely eliminate the Salmonella cells
from the fish/prawn meat.

Enterotoxigenic Staphylococcus

Studies were continued to detect
Staphylococcus enterotoxin present in fish/
fishery products by the application of Re-
verse Passive Latex Agglutination (RPLA)
technique. It was observed that it is pos-
sible to detect enterotoxin at 0.3 to 0.6ng/




g. of fishery products using the SET-RPLA
kit of the OXOID.

Enterotoxigenic Staphylococcus
aureus strains were found to grow in fish
during salt curing and these strains sur-
vived for 4 weeks in the cured fish. How-
ever, 3 days of sun drying could destroy all
the Staphylococcus present in the cured
fish.

Vibrio parahaemolyticus

Both enteropathogenic and non-
pathogenic  strains of  Vibrio
parahaemolyticus could survive in prawn
homogenate with 3% added NaCl for 21
days, when frozen stored at -20°C, but in
prawn homogenate without any added
NaCl, they could survive only for 16 days.

During salt curing of fish, both types
of V. parahaemolyticus could survive only
upto 3 days.

Clostridium botulinum

Survey on the distribution of Clos-
tridium botulinum in fish/fishery prod-
ucts from the local trade of Cochin showed
the presence of C. botulinum types B, C
and D in fresh fish samples. Among these
types, C. botulinum type D was more
prevalent. Out of the 10 dried/cured fish
samples tested, C. botulinum was de-
tected only in one sample.

Medium for enumeration of bacte-
ria in canned/pickled/cured/fishery
products

The newly developed plating me-
dium-Peptone EDTA Desoxycholate Agar-
which could prevent spreading of colonies
on culture plates was evaluated using 39
samples of canned/pickled/cured fishery
products. The medium prevented swarm-
ing of colonies completely in the case of
all samples tested and gave a higher re-
covery of bacteria. Qualitative studies showed
that majority of the swarming bacteria
belonged to Bacillus subtilis, B. coagulans,

- B. alvei and B. circulans. These bacterial
. species form characteristic zones of growth,
. a characteristic possessed by most of the
© swarming bacteria on ordinary plating media.
“This characteristic growth was however

absent on the newly developed medium.

Halophilic bacteria

Dried/cured fish of commerce were
examined for the presence of obligate
halophilic bacteria, particularly the red
halophiles. Forty six cultures were iso-
lated from 32 samples. All the cultures
produced red pigments, tolerated 20% NaCl
and were found to belong to Halobacterium

Spp.

Lactic acid bacteria

Studies on the halophilicity of 30
cultures of lactic acid bacteria isolated from




sole, mackerel and tuna, showed that only
four of them could tolerate 8% NaCl. All
these cultures were psychotrophic.

Research Contemplated :

1.

Screening of fishes for phosphory-
lases, ATPase and proteinases

Role of lipids in lipids metabolism
and changes in lipid fractions dur-
ing salting

Pesticides, hydrocarbons and other
toxic components in fishes

Amino acid make-up of different
fishes

Studies on- modified fish proteins
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10.

11;

Investigations on incidence of Listeria
monocytogenes and Aeromonas
hydrophila in fish/shell fish

Incidence of histamine producing
bacteria in fish/fishery products

Development of media for enu-
meration of bacteria from processed
fishery products

Effect of handling and prdcessing on
survival of Salmonella and Vibrio
parahaemolyticus

Factors affecting toxin production
by Staphylococcus aureus and its
prevention

Studies on microbial flora of Veraval
coast and related aspects




Engineering & Instrumentation Division

Scientists Associated :

S. Ayyappan Pillai, T.K. Sivadas, K. Sreedharan Namboodiri, P.K. Chakraborty,
P.N. Joshi, K. Vijayabharathi, K. Ramakrishnan, N. Subramonia Pillai, T.K. Thankappan,

K. Ammu.

Research Projects Handled :

1. Engg-9/90 (5)- Development of
equipment and machinery for
harvest and post harvest technol-
ogy of fish

2. IN-2/84 (5) Electronic aids for fishing
and fisheries research

Report of Work Done :

Studies on smoking of fish were
conducted at-45° C and samples drawn at
one hour intervals. Changes in pH and
total phenols were observed to be negli-
gible after three hours while increase in
carbonyls was observed upto five hours of
smoking.

An improved unit of ‘fishing log’
for monitoring five important parameters
of trawl system under water was fabricated
and tested.

A 'dip net load monitor’ was devel-
oped for monitoring a load of upto 200
kg in dip nets.

The sensor for the 'Juvenile counter'
was designed and developed.

The performance of the environ-
mental data acquisition system (EDAS) de-
veloped at the Institute was tested and
evaluated by a Scientist of the Natural
Resources Institute, U.K., Mr. Ansen Ward.
The instrument was extensively used in




connection with his studies on solar dry-
ing of fish. The performance of two other
models of EDAS which were subject to
continuous extensive operation for five
years has shown the suitability of the sensors
and electronics for continuous and unat-
tended operation. Data on the perfor-
mance of other instruments developed and
operated in the field are also being col-
lected regularly.

Research Contemplated :

1.  Fabrication of flue gas drier-cum-
smoke chamber

2. Design and development of fish cutlet
handling system

Development of pilot plant for pro-
duction of bio-gas

Design and development of low cost
small capacity fish drier
Development of liquid nitrogen spray
system for freezing fishery products
Development of device for drawing
uniform samples from frozen blocks
for microbiological evaluation
Popularisation of propeller nozzle
for use in fishing trawlers
Development of instruments for
aquaculture
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Extension, Information & Statistics Division

Scientists Associated :

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

Research Projects Handled : Report of Work Done :

1. Ext-16/90(4)- Product evaluation Market information was collected
and marketing research of the as per structured questionnaires specially
products developed by CIFT prepared for the purpose for the products

fish pickle, fish wafers and fish cutlets and
the price structure of raw material and
finished products studied. The consumer
markets for these products were segmented
into users and non-users. The users are
further segmented into ‘high’, medium’ and

2. Ext-15/90 (5) - Technology trans-
fer and its impact in fisheries
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low. It was observed that fish/prawn
pickles have penetrated the consumer market
in Kerala significantly with a single pro-
cessor contributing to the major share (61%)
of the market. Consumer acceptance studies
of fish/prawn pickles have shown that
92% of the consumers were in favour of
fish pickle.

Data on quantity of fish landed from
gill net and trawl net operations were col-
lected from the Cochin Fisheries Harbour.
There was regularity in the landings of
tuna and shark during the period April to
December 1990. The quarter January to
March 1991 registered very poor landing
by trawlers, mostly due to fuel shortage.
As a result, the price of fish shot up by 2
to 3 times compared to that which pre-
vailed in June the previous year. High
prices however did not mean good return
since due to very low landings, the gross
returns also remained low.

Compilation and analysis of data
collected on vyield rates of prawn from
Vizag and Calcutta have been made. The
percentage vield of whole to meat, whole
to HL. and HL to meat in the case of M.
dobsoni were found to be 52%, 64% and
81% respectively at Vizag and 59%, 69%
and 85.5% respectively at Calcutta.

A questionnaire was prepared for
collecting information on adoption of im-
proved methods of sheathing wooden hulls
of fishing vessels, the same pre-tested and
modified. Data so far collected were tabu-
lated. Analysis is in progress.

The extent of association and influ-
ence of eight variables on the decision
making behaviour of the traditional fisher-
men were studied. Variables such as edu-
cation, ownership pattern and no. of crew
were found to have significant and posi-
tive association with the decision making
behaviour of the fishermen especially in
relation to adoption of six fishery tech-
nologies viz. 1) Use of improved methods
of fishing craft maintenance, 2) Use of
synthetic fishing net materials 3) Use of
ice and hygienic handling 4) Preparation
of fishery products 5) Use of improved
fish curing methods, and 6) Use of in-
board/outboard engines. Analytical re-
sults indicate that among five sources studied,
‘fellow fishermen’ source was rated first
follo@ed by Gout. personnel, friends and
neighbours, family members and indepen-
dent decision ‘making in that order.

Studies were continued on the im-
pact of technological changes on the tra-
ditional fishermen. It was observed that
55.56% of those interviewed had increased
their annual fish catch and 69.45% their
annual income. It was also noticed that
about 25% of the fishermen had increased
their contact with outside agencies in gen-
eral, and 16.67% had reported better re-
lations with extension workers.

Regarding role and status of women
in the fisheries field, ten fishing villages in
Kanyakumari District were surveyed and
information as per the proforma collected
from 90 fisherwomen. Results are being
consolidated.
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Study on the impact of motorisation
on traditional fishing craft in Karnataka
region was continued. The study has re-
vealed certain characteristic features of
the fishing sector in this part of the coun-
try. In contrast to the'individual approach
to adoption of technology as found in
Kerala, a team approach to adoption was
seen to be the distinctive feature in the
Karnataka region. This had the effect of
spreading the risk of loss over a larger
area minimising individual risk.

Another noteworthy feature was the
combination of fishing enterprises, with a
single team owning and operating both
mechanised boat and motorised craft.
Motorised craft are operated only for 90
days from July to October when the sea is
rough and trawling risky, whereas the
mechanised boat is operated after Octo-
ber till onset of next monsoon. This type
of combination has brought out the fol-
lowing benefits :

a) Number of fishing days is in-
creased.

b) Damage to craft, gear and ma-
chinery is minimised.

c¢) Rate of return was maintained
at 29% of investment on motorised

craft and 24% of that on

mechanised boat.

Another combination was seen in
the ownership and operation of small and
large country craft by the same team en-
suring fairly good catch throughout the
year. ‘

Research Contemplated :

1. Marketing research on dry fish pro-
duction

Pricing policy of raw materials

Improved practices adopted for
. protection of wooden hulls of fish-
ing vessels

4. Impact of motorisation on indigenous
~ fishing craft
5.  .Role and status of women in the
“fisheries field.

6. Communication behaviour of tradi-
‘tional fishermen

7.  Decision making behaviour of tradi-
tional fishermen

8. - Technological changes and their
impact on the traditional fishermen
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Scientists Associated :

K.K. Solanki, P.G. Viswanathan Nair, R.S. Manohardoss, A. Vasanth Shenoy,
Rajendra Badonia, Puthra Pravin.
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Research Projects Handled :

1. G-16/85 (5) Studies on demersal

. trawls

2. P (VRY27/86 (5) - Studies on the
effect of pre-processing conditions
on frozen storage characteristics
of important varieties of fishes of
Saurashtra coast

3. P (VR)28/86 (5) - Studies on tech-

' nological problems of commercial
curing of important varieties of
fishes of Saurashtra coast

4. BCNM/MB (11y89 (5) - Investiga-
tions on toxigenic and pathogenic
bacteria associated with marine and
cultured fishes

Report of Work Done :

Fishing gear

Two 20 m sputnik trawls, one with
small mesh and the other with large mesh
were designed, fabricated and rigged for
experimental fishing operations to study
their comparative efficiency. Preliminary
observations indicate the efficiency of the
trawl with large mesh for effective catch
of seer and pomfret compared to the net
with the small mesh.

Fish processing

Study on susceptibility of pomfret
lipids towards oxidation during different
seasons was continued. One important
observation made was that the extent of
lipid oxidation is more in the smaller fish,

compared to the larger fish irrespective of
the lipid content of the fish.

The effect of temperature on the
rate of oxidation and hydrolysis in pomfret
was studied. The rate of increase in per-
oxide value was comparable at 0° C and
and at 10°C during the initial stages. The
peroxide value decreased at higher tem-
peratures thereafter, whereas in the samples
stored at lower temperature, the peroxide
value increased upto the 14th day.

Trials on preservation of by-catch
were conducted on-board and on shore.
Of the various preservatives tried viz. 0.5%
and 1% formaldehyde, 5%-10% sodium

. chloride, 100-200 ppm chlorine etc., 0.5%

formalin was found to effectively prevent
spoilage by flies and maggots.

Studies have been initiated on the

.utilisation of Saurida tumbil. The yield of
‘mince was about 41% .

Barracuda vielded about 50% mince.

Products prepared from the mince had

very good organoleptic quality.

Studies were carried out on the
discolouration of frozen tuna and ghol. In
the case of tuna, green discolouration was
observed in those samples with blood stains
and exposed toc room temperature for longer
periods. Properly cleaned and freshly fro-
zen samples were not affected significantly.
In the case of ghol, samples which were
not washed properly had a dull appear-
ance, but no discolouration.
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Changes in quality of squid stored
- in ice were also studied. Squid was stored
in ice for seven days, in contact and out of
contact with ice. Retention of texture,
odour and flavour for longer periods was
observed in those samples ‘stored out of
direct contact with ice. Loss of protein
and non-protein nitrogen during storage
was also less in these samples. Onset of
pink discolouration was however quicker
and more pronounced. Both the samples
were however acceptable even at the end
of seven days storage in ice.

Several commercial samples of
semidried fish were collected and their
quality assessed. Wide variations were
observed in the products prepared from
the same fish from the same curing yard
but of different batches as also from one
curing vard to another. The overall qual-
ity of the samples was quite satisfactory.
The salt used in the commercial curing
yards was also of good quality.

Semidried ribbon fish was prepared
by wet and dry curing methods. Samples
were packed in gunny bags and stored at
room temperature and in chilled room.
The samples stored at chilled storage tem-
perature exhibited very little loss in weight
but had a shorter storage life. Loss of
weight was more pronounced in wet cured
samples stored at room temperature. Both
wet and dry cured samples were accept-
able even after seven weeks storage.

Analytical studies were carried out
of various samples of dhoma cured by
different methods using commexrcial as well
as refined salt. Dry salting was found to
give a better product than brining.

Studies were also carried out to de-
velop a simple method to prevent redden-
ing especially due to halophiles in cured
fish. ‘

Research Contemplated :

1. Fabrication and field trials of locally
available trawl nets and CIFT de-
signed trawls

2. Studies on the rate of oxidation and
hydrolysis at different temperatures
in the éommqnly available fishes
along Veraval coast

3. Quality assessment of commercially
cured shell fish-

4.  Investigations on factors causing
discolouration, including reddening,
in cured products

5. Collection of information on present
status of curing yards in and around
Veraval

6. Studies on packaging and storage
of semidried products from ribbon
fish at different temperatures

7. Collection of data on packaging,
marketing and transportation of cured/
dried products from Gujarat

29



KAKINADA RESEARCH CENTRE

Scientists Associated :

C.C. Pandura.nga Rao, Sib Sankar Gupta, Subrata Basu, D. Imam Khasim
Saheb, R. Chakrabarthi, M.M. Prasad, S.V.S. Ramarao, J. Sitaramarao.
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Research Projects Handled :

1 G-16/85 (5) - Studies on demersal
trawls

2. P40 (K)S0/ (5} - Investigations on
handling, transport and process-
ing of fish and fishery products in
the East Coast of India

3.  BCN -9/85 (5) - Nutritional and
toxicological studies on fresh and
processed marine products

Report of Work Done :

Fishing gear

Field trials were continued with the
improved high opening traw!. Initially the
net was operated alone to standardise rig-
ging and operation. Prawn catch was
comparatively little, ribbon fish constitut-
ing a major percentage of the catch. Sub-
sequently, comparative fishing trials were
carried out with the improved design and
the BOBP high opening trawl. The catch
per hour of the improved high opening
trawl and the BOBP trawl worked out to
18.50 kgs and 14.50 kgs respectively in-
dicating the better performance of the
former.

Field trials were continued with the
rope trawl indicating the better catch rate
with the 25m net. During the course of
53 hours trawling, about 22.7 kg. catch
was obtained per hour on an average with
pomfrets constituting 10% of the catch.
Comparative field trials with the rope trawl
and the bulged belly trawl also recorded
better catch with the former. The oil

consumption was also slightly less, being
7.4 and 8.5 litres/hr. for the rope trawl
and bulged belly trawl respectively.

Field trials were also continued with
the rope trawl with hexagonal meshes in
the fore part.

Fish processing

Intermediate fish cake was devel-
oped using cheap chemicals. Optimum
concentration of different chemicals was
determined. Storage study of the product
at room temperature is also being carried
out.

Trials were initiated to prepare fish
sausage with improved texture. Effect of
starch and other ingredients on the tex-
ture of the sausage has been evaluated.

Trials were also-carried out to pre-
pare semi-dried marinaded products. Op-
timum concentration of salt and acid treatment
were also determined. Shelf life studies
are under way.

Studies have been conducted on the
chemical treatment and super chilling of
fish with a view to increase storage life.
Mrigal treated with chemicals-and super
chilled in ice-salt mixture has shown en-
hanced ice storage shelflife.

Headless prawns were dipped in
different concentrations of sodium
metabisulphite solution, kept in crushed
ice and then frozen at-40° C with glaze
water in the plate freezer. The samples
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registered slow loss of SO, during a stor-
age period of six months.

Beheaded, degutted, salted and pressed
Decapterus packed in 200 g. polythene
bag, without vacuum was found free from
mold growth and ‘red’ halophiles during a
storage period of 4-6 weeks at ambient
temperature whereas in the fish packed in
vacuum and stored as above, mold growth
and red halophiles appeared at a later
stage. Further studies are in progress.

Studies on the histamine content in

sundried, salted Psenus and Decapterus

during storage were carried out. Both the

samples contained histamine in the order
of 50 mg/100 gm in the muscle at the

initial stage. But towards the end of three
months of storage, the histamine content
decreased and both the samples became
rancid.

Trials were initiated to preserve fish
mince at room temperature using cheap
chemicals.

" One hundred and ten samples of
fish and shell fish collected from Hussain
Sagar lake in Hyderabad and cultured fishes/
prawns from local fresh water and brack-
ish water ponds were digested for heavy
metal analysis. Notopterus sp., a species
from the Husssain Sagar lake, showed
high levels of zinc in the edible muscle and
other tissues like tuna and gills. The total
mercury content in the edible tissues of all
the fishes from the lake was however within
tolerance limit as also other heavy metals

like Pb, Cd, Zn. and Cu. The levels of
mercury and other heavy metals were well
below tolerance limits in the edible meat
of fishes/prawns caught from the local
fresh water and brackish water ponds.
Some deep sea fishes caught off Andhra
Coast also revealed low levels of heaw
metals.

Seven fish samples examined for
organochlor pesticides were found to con-
tain o - BHC. Of these, two samples from
Kolleru lake and two from Hussain Sagar
were found to contain high levels of o - BHC.

On board frozen Priacanthus sp., a
deep sea fish, stored at -18°C showed
good overall quality of cooked meat even
after 5 months storage, though the fish
became soft, physically. Trials are under
way to improve the texture of the flesh.

, N.japonicus, frozen on board, re-
mained inh good condition even after a
storage life of 6 months.

To prevent the incidence of belly
bursting in rainbow sardine (Dussumieria
sp.), the fish was dipped in 10% brine for

“one hour, frozen and kept in cold storage

at -18°C. The treated fish was in accept-
able condition even after 8 months of
frozen storage.

Low cost, convenience, ready-to-
cook dried fish products were prepared
from small anchovies and Upenoid spe-
cies and microbiological quality of the products
assessed. The products were found suit-




able for frying as well as preparing cur-
ries.

Studies were also undertaken on
the role of chemicals in eliminating ‘red’
halophiles from contaminated salt samples.
The studies are in progress.

None of the thirty two samples of

fish/shell fish screened for Listeria spp..

revealed the presence of this organism.

Bacteriological studies carried out
in association with on-board freezing fol-
lowed by frozen storage have shown that
the total bacterial count and faecal strep-
tococcal counts decreased with increase
in storage period.

Bacterial isolates resembling
Aeromonas hydrophila were isolated from
the skin lesions of ulcerative syndrome

occurring in murrels caught from local
ponds. Further studies are in progress.

Research Contemplated :

1. Eurther studies on high opening trawls
and saving in fuel consumption

2. Examination of fish and shell fish
for hazardous chemicals including
heavy metals and pesticide residue

3. Studies on chemical preservation of
frozen fish and enhancement of shelf
life of ice preserved fish

4, Effect of cold shock on cultured fishes

5. . Development of various products
. and by-products
6. . Development of meat separation unit
7. * Screening of fish/shell fish for hu-
man pathogens
8. . Control of insect infestation and 'red’
discolouration in cured fish
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BURLA RESEARCH CENTRE

Scientists Associated :

C.V.N. Rao, AK Chattopadhyay, J.K. Bandyopadhyay, A.A. Khan, K.N.. Kartha,

Percy Dawson.

Research Projects Handled :

1. G-23(BY90 (5) - Improved fishing
technique for the exploitation of
reservoir fishery resources

2. P-39 (B)y90 (5) - Studies on fish
preservation and development of
appropriate packaging for processed
fish and fishery products

Report of Work Done :

Midwater trawling

Studies were continued on the
availability of fishes at various depths,
performance of the midwater trawl and
effect of different scope ratios. As ob-

served earlier, Mystus sp., R. chrysea,
Sciaenid and A. coilea continued to be
available at depth range 15-20 m. whereas
R. cotio and W. attu are seen at a depth
range of 10-15 m. Attachment of detachable
wings also considerably improved the ef-




ficiency of the gear, yielding 36.84% more
catch. This is in confirmation with the
findings of the previous year. Of the
various scope ratios tried, 1:4 was found
most effective.

Newer fishing gear materials

Studies were also continued on the
relative efficiency of newer gear materials.
It was found that polypropylene nets are
cost effective and efficient yielding signifi-
cantly higher catch rates than nylon mul-
tifilament, nylon monofilament, HDPE twine
and HDPE yam.

Spatial distribution of C. catla

Experimental fishing operations to
study spatial distribution of C. catla were
conducted. Statistical analysis of the data
gathered so far indicate that there is no
significant difference in the number of
fishes caught by surface and column set
gill nets. But catch per 1000 sq.m. of the
webbing of the surface and column set
nets worked out to 4.2 kgs and 2.00 kgs.
respectively.

Fish processing and preservation

Dry curing was found to be more
suitable than wet curing in the case of E.
vacha, but wet cured L. bata was found to
be more acceptable than the dry cured
fish.

Dry cured E. vacha and R. cotio
can be stored in polythene pouches (of

150 gauge), at room temperature in ac-
ceptable condition for three months and
five months respectively.

Storage studies on market samples
of cured Hilsa ilisha packed in consumer
bags (of LDPE 200 gauge) with oxygen
and moisture absorbers in various combi-
nations have been completed.

Storage studies of improved sundried
products developed by controlled hydroly-
sis of cat fish fillets with papain before
drying have been completed. The prod-
ucts with improved texture were organo-
leptically acceptable upto 6 months of
storage atambient temperature.

' Improvemen;ts were effected in the
traditional container (bamboo basket) by
lining the inside with flexible 10 mm ex-
panded polyethylene foam sheet in place
of the traditional sal leaf lining. The ther-
mal efficiency of the improved container
was found to be 0.75 k cal/hour/C°/m?
as against 2.3 of the traditional container.

A container with 5 cm polyurethane
foam insulation was also developed for
storage of 25 kg iced fish (1:1 ratio). Its
thermal efficiency at ambient temperature
was determined to be 0.35 K cal/hour/
C°/m?,

Research Contemplated :

1. Midwater trawling operations

2. Scope ratio studies




Field trials with simple gill nets of
varying mesh sizes

Light fishing

Development of improved contain-
ers for fish transportation

Studies on packaging and storage
of live fish
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Development of consumer packages
for processed fish products

Studies on extension of shelf life of
the processed products

Development of value added prod-
ucts from minced meat of the low
cost fresh water fishes




BOMBAY RESEARCH CENTRE

Scientists Associated :

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

Research Project Handled :

1. P-35 (BM}y88 (5). Studies on the
technological aspects in the con-
trol of biochemical and microbio-
logical changes during processing
and storage of less important fishes.

Report of Work Done :

Freezing and frozen storage

Studies were carried out on the ice
storage and frozen storage shelf life of
"wakdi". The shelf life of the frozen material
was observed upto 35 weeks at the end of
which the acceptability sharply declined
and the material was found unsuitable for
consumption. The TVBN content increased
by 5.6% after 34 weeks. Oxidative ran-
cidity was insignificant due to the presence
of low fat content. Samples of the meat

cooked in 2% brine exhibited a rubbery
texture after 35 weeks of storage.

Studies on freezing and storage of
ribbon fish have shown that the fish, even
after storage upto 18 weeks, remained in
an acceptable condition. After 18 weeks,
however, pronounced rancid flavour and
taste were detected.

Fish spoilage

The major spoilage microflora of
fresh and frozen fillets of the above fishes
were found to be Pseudomonas, Vibrio
sp. Flavobacter/Cytophaga and Micro-
cocci. Clostridium species was absent in
these fish fillets.

Microbiological studies on fishery
products for export as well as fish from
landing centres were carried out. About
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114 samples comprising fresh fish, frozen
shrimp, lobster, squid and cuttle fish, water
and ice were estimated for E. coli, co-
agulase positive Staphylococci, V. cholerae,
Salmonella and Listeria monocytogenes.
NAG type V. cholerae was present in the
water and ice samples as also cooked fro-
zen lobster. L. monocytogenes was
however absent in the cooked frozen lobster
sample.

Research Contemplated :

Further studies on the biochemical
and microbiological aspects of fishes
of family Serranidae

Studies on occurrence and survival
of different pathogenic organisms
with respect to V. cholerae. V.
parahaemolyticus - and L.
monocytogenes

Studies on accummulation of lead,
cadmium, copper and zinc in the
liver, intestine and skin of low cost
fishes
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CALICUT RESEARCH CENTRE

Scientists Associated :

Cyriac Mathen, T.S. Unnikrishnan Nair, K. George Joseph, P. Ravindranathan
Nair,
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Research Project Handled :

P-38 (CL)Y89 (5) - Technology of
on-board curing, prevention of
spoilage in cured fish and devel-
opment of speciality products

Report of Work Done :

The traditional process of prepar-
ing smoked product from tuna involves
wrapping the raw fish fillets in coconut
leaves, boiling for more than an hour in
sea water followed by altemate drying and
smoking to reduce the moisture content
to less than 10%. This process was since
modified. The modified process involved
cooking the eviscerated, de-headed and
brined fish in steam under pressure (121°
C) for 20 mts., followed by cooling, fillet-
ing, smoking and drying. The product
thus prepared has better flavour and is
similar to the traditional product in all
other aspects. The yield from whole mackerel
tuna has been found to be 15%.

Fried mussel meat was prepared from
steamed and shucked mussels treated with
a preservative mixture of calcium propi-
onate and sorbic acid and condiments like
chillie powder, coriander powder, pepper
powder, turmeric powder and common
salt, the vield being 50% of the steamed
meat. The product is crisp in texture, has
very good flavour and has a shelf life
of more than two months when packed
in polythene bag. The product treated
with the preservatives remained free

of fungal attack even at 30% moisture
level.

Slight modifications were effected
in the formulation of a preservative mix-
ture worked out for treating fresh fish
portions. The salt level was reduced to
2% from the original 5%, citric acid sub-
stituted by tartaric acid and another per-
mitted preservative and sorbic acid also
incorporated. The new formulation thus
contains calcium propionate 0.3%, sorbic
acid 0.2%, turmeric powder 0.2%, chillie
powder 3% and common salt 2% by weight
of the fish slices. Slices from several
species of fresh fish could be stored for 1-
3'days at room temperature after treat-
menf with this formulation. Consumer
evaluation has shown the product to be
very good.

. . Survey was continued of the retail
rﬁarketing of cured fish in the remote vil-
lages of Calicut district. A total of 40
statiohs was covered and information on
retail marketing collected from 60 retail-
ers. During the survey, 124 cured fish
samples were collected and examined for
general quality, proximate composition,
bacteriological characteristics, quality in-
dices and shelf life. The samples included
shark, oil sardine, silver belly, mackerel,
jew fish, sole, lactarius etc. Of the total
samples collected, 19.4% were rejectable
due to spoiled odour, while one of them
showed presence of maggots. Most of the
retailers were of opinion that better qual-
ity products packed in attractive contain-
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ers would have better market and fetch
better prices.

Studies were carried out on the
shrinkage of Holothuria during process-
ing of beche-de-mer.

Results indicate the following :

a) H. scabra shrinks more than H.
spinifera and shrinkage is more in
the small sized pieces.

b}  Ewven among individual pieces of H.
scabra of the same size, degree of
shrinkage varies.

¢) Live H. scabra less than 20 cm.
long vielded beche-de-mer of less
than 7.5 cm in length.

Fish pickled in brine, either under
commercial conditions or in porcelain jars

are usually infested with blowflies. Experi-
ments have shown that addition of a few
split cashewnut shells to the jar prevents
blowfly infestation as also covering the
mouth of the jar with cloth sprayed with
hydnocarpus oil.

Research Contemplated :

1. Control of insect infestation - appli-
cation of solar dryer and field trials
with pyrocon E and hydnocarpus
oil.

2. Development of products based on
tuna

3. Retail marketing and quality of cured
fish in Wynadu district

4.  Processing of beche-de-mer from
Holothuria

5. Technology of on-board curing of
deep sea fishes
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GOA RESEARCH CENTRE

Scientists Associated :

G. Narayandppa, T. Joseph Mathai, H.N. Mhalathkar

Research Projects Handled :

1. G-17/85/(5) - Studies on midwater
and semi-pelagic trawls

2. G-16/85 (5) - Studies on demersal
trawis

Report of Work Done :

Midwater trawl

Analysis of the catch data with re-
spect to platform trawls was continued.
The catch data were converted into loga-
rithm values for statistical analysis and
paired ‘t’ test employed for comparison of
catches of both the platform trawl and the

control net. The comparisons were made
separately for quality fishes, non-quality
fishes and total catch. Results continued
to show the catch of platform trawls to be
significantly higher than that in the con-
ventional net.

‘Research Contemplated :

1. Field trials with shrimp trawls hav-
ing cod end of different mesh sizes
and fitted with covers to study the
escapement of fishes

2. Design, fabrication and field trials
of modified flat rectangular otter
boards with cushioned action to avoid
digging in mud
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EXTENSION AND CONSULTANCY

Training and
Demonstration

In-plant training in Refrigeration and
Air-conditioning was imparted to two post
diploma students for a period of three
months from 2 April 1990.

An in-house training programme in
fishing gear technology was conducted for
the benefit of scientists from Fishery Sur-
vey of India from 2-10 May 1990.

A six weeks training in microbiol-
ogy, quality control and biochemical as-
pects was given to a Media supervisor of
the Institute’s Bombay Research Centre
from 25 June to 6 Aug. 1990.

Training in instrumentation was im-
parted to six research scholars from De-
partment of Aquatic Biology and Fisher-
ies, University of Kerala, Trivandrum, from
30 July to 3 Aug. 1990.

A training programme was organised
for the benefit of 11th batch of technolo-
gists attending the Fish Processing Tech-
nologists’ Training Course organised by
the Export Inspection Agency, Madras,
from 6-13 Aug. 1990. Thirteen tech-
nologists attended the course. = Similar
training was also organised for the 12th
batch of technologists from 12-30 Nowv.
1990 in which eleven technologists par-
ticipated.

Training in extension communica-
tion was conducted for the benefit of Ag-
ricultural Officers of Regional Agricultural
Technology Training Centre, Vyttilla, Co-
chin. The training was given twice, once
on 24 September 1990 in which twenty
five Agricultural Officers participated and
a second time on 13 Nov. 1990 in which
thirteen officers participated.

Training in quality control of seafoods
was held at the Institute from 8-22 Octo-
ber 1990. Nine technical personnel rep-
resenting fish processing establishments
in and around Cochin participated in the
programme.

Training in processing dry fish by
improved method was held at Chellanam,
a fishing village in-Cochin, for the benefit
of the coastal fishermen on 19 & 20 Oct.
1990. Sixty fisherwomen of the Chellanam
Panchayat participated in the training
programme.

Training was given to two ship
technology students of Cochin University
of Science & Technology (CUSAT) in dif-
ferent aspects of naval architecture.

The Institute associated itself in
organising the following training programmes
in collaboration with MPEDA.

1) Training in hygienic handling and
processing of crabs-at Quilon on
11 Dec. 1990. No. of participants,
25




2) Training in hygienic handling and
processing of squid/cuttlefish-at Quilon
on 21 Dec. 1990. No. of participants,
30.

3) Training in hygienic handling and
processing of lobsters-at Quilon on
15 Jan. 1991. No. of participants,
20.

4) Training in hygienic handling and
processing of squid/cuttlefish
- at Honavar on 23 March 1991.
No. of participants, 20.

- at Cochin on 27 March 1991.
No. of participants, 28.

Two ladies sponsored by the
Mahilasamajam, Minicoy, were given training
in production of value added fish products
from 21-25 Jan. 1991. The training was
organised in collaboration with Lakshadweep
State Social Welfare Advisory Board,
Kavaratti.

Training in production of value added
fish products was also conducted at Kannur
from 22-25 Jan. 1991. The programme
was organised in collaboration with Kannur
Block Rural Development Dept., Govern-
ment of Kerala under the DWCRA (Devt.
of Women and Children in Rural Area)
scheme for the benefit of 17 members of
the Vanitha Fish Processing Unit, Azhikkal,
P.O. Kannur.

A training course on fish process-
ing technology (Post harvest technology
in fisheries) was held as part of the train-

ing schedule of the Trainers' Training Centre
of CMFRI at Narakkal from 11-21 March
1991. Seven trainees participated in the
programme.

The Veraval Research Centre con-
ducted a training programme at Jakhau
(Kutch Dist) on processing shark fins and
fish maws and hygienic handling of squid
and cuttle fish in collaboration with MPEDA
and the State Fisheries Department in January
1991. As an outcome of this training
programme, a private party has started its
own processing unit at Vishakhapatnam
for processing shark fin rays.

The Kakinada Centre also carried

outa few training programmes during the

year in collaboration with MPEDA. These
include:

a) Hygienic handling of raw material
for pre-processing workers at Kakinada
on'23 & 24 Oct. 1990 and at
Bheemunipatnam on 30 & 31 Oct.
1990.

b)  Hygienic handling of raw material
on board fishing vessels at Kakinada
on 11, 12, 13 & 14 Dec. 1990.

c) Re-orientation programme for pro-
cessing supervisors at Visakhapatnam,
22 March 1991.

d) Handling, processing, filleting and
packaging of fish, shark fins, fish
maws and dried fish at Puri on 25
March '91, at Paradip on 26 March
‘91 and at Bhuvaneswar on 27 March
'91.
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The Burla Research Centre imparted
training to twenty educated youth in fish-
ing, handling and preservation of fish from
22 Oct. to 3 Nov. 1990.

It also organised & training programme
on harvest and post harvest technology of
fish for the benefit of reservoir fishermen
of Himachal Pradesh from 3-15 Dec, 1990
under the Integrated Co-operative Devel-
opment Project, Bilaspur, Himachal Pradesh.
Seventeen fishermen from four Co-opera-
tive societies under the ICDP attended the
programme.

A demonstration-cum-training
programme was also organised by the Centre
for members of Telugupara Mahila Samiti,
Burla, in preparation of fish pickles and
fish wafers on 26 & 27 March 1991,
Twenty members of the Samiti partici-
pated.

The Centre also demonstrated/dis-
played improved fishing gear and prod-
ucts to sixteen trainees of the Central
Fisheries Co-operative Training Centre (CIFE),
Lucknow.

At Bombay Research Centre,
training in general aspects of quality
control and microbiological analysis
of fish and fishery products was
conducted for a period of fifteen days.
Twentyone candidates attended the
programme.

The Centre also carried out a
demonstration on biochemical aspects
in handling and processing with special
reference to toxic effects of cadmium
in fish and fishery products, in collabora-
tion with the Marine Products Export
Development Authority and the Export
Ihspection Agency.

A demonstration-cum-training was
also conducted by the Centre in associa-
tion with MPEDA on preparation of shark
fins and fish maws.

‘At Calicut, a prospective entrepre-
neur was giveri training for five days in
refining, preservative treatment and retail
packaging of commercial cured fish.
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Technical Guidance/
Consultancy

At the request of Director of Fisher-
ies, Pondicherry, a master plan for setting
up a boat building and repair vard, fish
processing plant including chilling, freez-
ing and cold storage facilities and fish
curing and drying yard was prepared and
supplied. Two feasibility project reports,
~viz. 1) On one tonne capacity fish dehy-
dration plant and 2) on 5 tonne capacity
raised platform solar drying yard for the
production of fish meal/dried fish were

also supplied to the Director of Fisheries.

Technical details for setting up a“
fish drying unit were given to a party from

Calcutta.

An artificial Fish Dryer designed and

fabricated by C.1.LF.T. was handed over to

Kerala Agricultural University for installa-
tion at its Rice Research Institute at Vyttila,
Cochin. The dryer can produce 50kg.
fish feed at a time. Cost of the dryer
amounts to Rs. 36,000/-. The dryer was
formally handed over to Dr. E.G. Silas,
Vice Chancellor of the University at a
simple function held at the C.L.LF.T. on
25th February 1991.

A scheme for treatment of effluents
from fish processing plants was prepared
and supplied to M/s XL Seafoods, Co-
chin.

Report on the trial performance of
a 16.5 m. wooden outrigger trawler was
prepared and given to the concemed patty.

The first, second and third stage
inspection of construction of a 14 m (4 71t)
wooden fishing vessel was carried out and
inspection reports furnished to the con-
cerned party.

Other inspection reports furnished
include 1) second stage inspection report
of the 15.25 m wooden vessel being con-
structed at a private boat building yard at
Alleppey. 2) first stage inspection report
of a 14.2 m wooden vessel. 3) inspection
report of a 16 m. steel trawler and 4)
inspection report of a 16.46 m wooden
outrigger trawler under construction at a
boat yard at Aroor.

Layout and other details of modifi-

~cations/requirements of fish processing

units of Cochin Vanitha Fish Processing

~and "Allied Industrial Co-op. Society,

Malipuram were given at their request.

'An estimate was prepared for set-
ting up a fish market at Pangode, Trivandrum,
and the same furnished to the Joint Direc-

‘tor of Fisheries, Trivandrum.

Technical assistance in starting a

- fish processing plant for production of

value added products was given at the
request of the Vanitha Fish Processing
Unit at Kannur.

Technical assistance on fabrication
of gill nets was also rendered to members
of the Theerapradesha Vanitha Vikasana
Yatnam, a Society of coastal fishermen of
South Chellanam,
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Theory and practical classes contin-
ted to be held for post graduate students
of Cochin University, B.F.Sc students of
Fisheries College, Panangad and State
Government officials.

The Scientists were also called upon
on many occasions to deliver lectures for
benefit of participants of various training
programmes/refresher courses held from
time to time by the State and Central
government organisations.

Reply to Technical
Queries

Technical queries continued to be
received from new entrepreneurs, techni-
cal personnel working in fishing and fish
processing establishments and others
connected with the fisheries industry, both
from within the country as well as outside.
Some of the more important topics on
which information was given are listed
below.

Fishing Technology

Information on automated long line
system - its prevalence and scope in
the country

Suggestions on alternate methods
for shrimp trawling with a view to
effecting reduced fuel consumption

On gear suitable for use in reser-
voirs

On utilisation of cashewnut shell
liquid (CNSL) for preparation of marine
paints

On suitability of 5086 al.alloy for
making aluminium cut tacks for ma-
rine vessels

Comments on engine recommended
for a 13.6 m trawler

Comments on change in performance
of an engine with change in the
weight of the propeller

Fish Processing Technolon

Cost estimate of a BOBP scheme
on handling and processing anchoviella
in Kanyakumari Dist. Tamil Nadu

Common edible fishes of India and
their composition

Essential equipment and machinery
for starting a fish processing unit at
Azhikkal for production of value added
fish products

Disadvantages of using sea water
containing sodium chloride beyond
prescribed limits for seafood pro-
cessing

On the yield of rays from different
varieties of shark fins

Comments on the molecular weight
of chitosan, toxicity of chitosan and
its medical applications

Composition of dried Indian fishes

Comments on the quality of water
to be used in different stages of
processing

On pollution control methods to be
adopted at proposed fish harbour
site at Pondicherry
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Comments on the medical applica-
tion of fish sutures

On the effectiveness of expanded
polyethylene as insulation material
for packing fish/shrimp with ice

Comments on setting up a fish pro-
cessing unit at Andaman & Nicobar
Islands

Recommendations of polypouches
for IQF shrimp

On the establishment of a masmin
production unit at Lakshadweep

Difficulties connected with convert-

ing the existing fishing vessels into

factory ships

Analysis of Fisheries
Products/Materials

The Institute undertook analysis of
samples of raw materials, finished prod-
ucts, fishing craft and gear materials etc.
received from indigenous processors and
manufacturers for assessment of their
quality and test reports were issued to the
concerned parties with suggestions for
improvement wherever required. Details
of samples tested are given below.

Product/ No. of samples
material analysed
Water 103
Ice 25
Dried fish products 29
Fish speciality products 9

Fish by-products 13
Frozen fish and shell

fish products 42
Rice bran 2
Chemicals 8
Packaging materials 35
Raw materials 4
Fishing gear materials 10
Fishing craft materials 16
Agar agar 1
Wire rope and cable 452
Marine engine 8
QOutboard motor 1

The Veraval Centre analysed 200
samples comprising fishmeal, water, ice,

dried fish, etc. while the Calicut Centre

analysed two samples of water, nine of
dried fish and one of fish oil.

Supply of Designs/
- Publications

Copies of designs of fishing boats,
nets and fish dryers were supplied to in-

‘terested parties on request as also various

publications brought out by the Institute.
A list of such designs and publications

_ issued during the year is given below.

Publications No. issued

Quality Control in

Fish processing 85

Special Bulletin -

Indigenous Marine

Fishing Gear and

Methods of India-

Karnataka State 4
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Designs
Fishing gear designs 12 sets
Fishing craft designs 2 sets
Tunnel dryer 7
Rotary drum dryer : 1
Fish processing unit 1
Exhibitions

The Institute set up a stall at the
Agro-Industrial Exhibition organised at
Cherpu, a village near Trichur from 6-8
April 1990 in connection with 23rd Anni-
versary of Farm & Home Unit of All India
Radio, Trichur.

Samples of fish products were sup-
plied to MPEDA for display at a mini
exhibition organised in connection with
inauguration of their new building on 11
June 1990.

Samples of products/by-products from
mussel/mussel shell were supplied to a
local school for display at the Dist. Sci-
ence Exhibition held on 1 & 2 Nov. 1990.

Exhibits including fish products, charts
and photographs were sent to Delhi for
display in the ICAR stall at the AHARA
‘91 exhibition held at Pragati Maidan, New
Delhi, from 18-23 Jan. 1991.

The Calicut Centre supplied samples
of different dry cured products to a local
school for display at the Kozhikode Edn.
District Science Fair '90.

Summer Institute

A Summer Institute (short term course)
on Packaging of Fish and Fish Products
for Export and Internal Market was held at
the Institute from 15 to 24 May 1990.
Twentyone candidates sponsored by various
Agricultural Universities, State Fisheries
Departments and Central Government
organisations participated in the ‘Institute’.
The course comprised of theory classes as
well as practical demonstrations. The In-
stitute’ was inaugurated by Shri M.R.
Dasgupta, General Manager (Works)
Hindustan Newsprint Ltd., Velloor.

Radio Talks/Press
Releases etc.

Seven radio talks were broadcast
over All India Radio, Trichur/Cochin dur-
ing the year, These included :

1. Talks by Shri M.R. Nair, Director,
on a) ‘Export oriented marine prod-
ucts’, b) ‘Modern trends in marine
fishing' and c) 'Developments in the
field of fishing'

2. Talk by Dr. K. Gopakumar, Princi-
pal Scientist, on 'How to generate
entrepreneurship in fish processing’.

3. Talk by Dr. M.K. Kandoran, Princi-
pal Scientist, on 'Lab-to-Land
Programmes of CIFT".




Talk by Shri K.C. Purushothaman,
Technical Officer on 'Employment
generation for fisherwo-men-various
aspects’.

Talk by Dr. T.K. Sivadas, Principal
Scientist, on 'Fishery Engineering
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and Instrumentation - A practical
application'.

About half a dozen press releases
were also made during the year on the
various activities/achievements of the In-
stitute.




COLLABORATIVE PROGRAMMES

As part of the training programmes
undertaken by the BOBP, Madras in asso-
ciation with this Institute on Handling,
Processing and Marketing of Anchoviella
in the East Coast, especially Kanyakumari
District, the following programmes were
organised at Nagercoil during the period
22 Oct. to 16 Nov. 1990.

a)  Construction of a raised {double deck)
platform for drying anchoviella on
a commercial basis at Manakudy,
Kanyakumari District.

b)  Demonstration of drying the fish on
the platform.

c) Technical assistance in construction
of permanent ice box of 3 tonne
capacity for storing iced fish by the
Kanyakumari Fishermen Sangham.

d) Demonstration of handling and ice
storage of fresh fish in the perma-
nent ice box.

Preliminary arrangements have also
been made at Mandapam to construct a
raised platform and demonstrate drying of
the fish.

Mr. John Wignall, former Head of
Process and Resources Development Sec-
tion, Torry Research Station, Aberdeen, U K.
and Andrew Palfreman, Fisheries Economics

and Devt. Dept., Humberside Intemational
Fisheries Institute, University of Hull, U K.
visited the Institute to make a feasibility
study on NRI-CIFT collaborative project
on 'Retort Pouch Processing' with a view
to erecting a pilot plant at CIFT.

As a part of the collaborative
programme between CIFT and the Minis-
try of Food Processing Industries, Govt. of
India for setting up a Pilot Plant for pro-
duction of value added fish products, a
survey was undertaken of the resources
and location of fish processing plants at
Veraval and Bpmbay and details on landings
and marketing of the various products
collected. A project report on Production
Units for Utilization of Low Cost Fish was
also prepared and sent to the Ministry
realising a consultancy fee of Rs. 1 lakh.

The Department of Electronics,
Government of India, has sanctioned a
project on ship borne data acquisition system.
The project has an.initial life of 3 years.
The project aims at developing SDAS in
three models for installation and operation
from small, medium and large fishing/
survey vessels, acquisition of 10 channel
data pertaining to meteorological and aquatic
performance of fishing/survey vessels as
well as development and establishment of
five sets of calibration facilities of ocean
parameters for use on a national level.




TRAINING/DEPUTATION OF SCIENTISTS

Within the Country

Dr. T.S.G. lyer and Shri P.K.
Chakraborty, Principal Scientists, attended
training course in Agricultural Research
Project Management from 17-28 July 1990
at NAARM, Hyderabad.

Shri Rajendra Badonia, Scientist (SG)
participated in training programme on Filth
Test By USFDA Procedure organised by
Export Inspection Agency at Veraval, 27
July 1990.

Dr. P.J. Cecily and Shri K.C.

Purushothaman, Technical Officers, were
deputed for training course on Technical
Information Management, Research
Communication and Project Maintenance
in Agriculture at NAARM, Hyderabad, from
31 July to 10 August 1990.

Shri C.V.N. Rao, Principal Scien-
tist, attended training course on Human
Resources Management at NAARM,
Hyderabad from 20 August to 1 Sept.
1990.

Shri P. Ravindranathan Nair, Sci-
entist (SG) participated in the fortieth FAQ/
INFOFISH Regional Training Course on
Fish Inspection and Quality Assurance for
Indo-Pacific Countries held in collabora-
tion with MPEDA, at Cochin, 5-16 Nov.
1990. S/Shri P. George Mathai and N.
Subramonia Pillai, Scientists (SG) served
as Faculty members.

Abroad

Dr. Sanjeev S, Dr. Nimmala Thampuran
and Shri K. George Joseph, Scientists
(SG) were deputed to Natural Resources
Institute, Chatham, Kent, U.K. for train-
ing in Basic Food Microbiology from 2
April to 22 June 1990. They worked on
detection of bacterial pathogens and bac-
terial toxins as well as isolation and iden-
tification of fungi.

Dr. P.T. Lakshmanan and Shri R.
Chakraborti, Scientists (SG) attended a
short course in Handling and Quality of
Fish in the Tropics at the Natural Re-
sources Institute, Chatham maritime, Kent,
U.K. from 3 Sept. to 29 Nov. 1990 under

 the CIFT-NRI collaborative research

pragramme. While there, Dr. Lakshmanan
also participated in the International Sym-
posium on Chilling and Freezing of New
Fish Products at the Torry Research Sta-
tion, Aberdeen (U.K.), 18-20 Sept. 1990.

Dr. A. Ramachandran, Scientist, was
deputed to attend a training course on
Marine Food Processing and Technology
organised by Japan Internationai Co-op-
eration Agency (Govt. of Japan) from 1
Oct. 1990 to 24 May 1991. He secured
first rank from among the participants
from eight countries.

Shri V.K. Sridhar, Sr. Administra-
tive Officer rejoined duty on 6 Oct. 1990
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after undergoing a year’s masters programme
in Development Administration at the
University of Birmingham, U.K.

DEGREE/AWARD

Dr. B. Meenakumari, Scientist (S5.G.)
was awarded the 5th JRB prize (Young
Scientist Award) - 1989 instituted by the

Academy of Environmental Biology for

her outstanding contribution and research
work in the field of Aquatic Environment
and Fisheries. The award carried a gold
medal, a citation and a cash price of Rs.
1000/-.

Shri S. Sanjeev, Scientist (SG) was
awarded Ph.D. by Cochin University of
Science and Technology for his thesis en-
titled "Studies on coagulase positive
Staphylococci and Vibrio parahaemolyticus
in selected items of fish, crustaceans and
fishery products” . He conducted his studies
under the guidance of Dr. Jose Stephen,
Scientist (SG) of the Institute.

Shri A K. Chattopadhyay, Scientist
(SG) obtained M. Tech. degree in Food

Technology and Biochemical Engineering
from Jadavpur University, Calcutta.

Shri Jose Joseph, Scientist (SG) was
awarded Ph.D. in the Faculty of Marine
Sciences by the Cochin University of Sci-
ence and Technology for his thesis en-
titled “Effect of raw material quality on the

" shelf-life of frozen stored fish and fishery

products”. He carried out his studies under
the guidance of Dr. K. Gopakumar, Prin-
cipal Scientist, CIFT.

Shri A. Ramachandran, Scientist,
was awarded Ph.D. by the Cochin Univer-
sity of Science and Technology for his
thesis entitled "Studies on production
management in seafood processing indus-
tryin Kerald". He was guided in his work
by Prof. (Dr.) C.T. Samuel, former Head
of Department of Industrial Fisheries and
Prof. N. Ranganathan, Director, School
of Management Studies, Cochin Univer-
sity of Science aqd Technology.

Smt. ‘K. Radhalakshmi, Technical
Officer, . was awarded M.Sc. degree by
research by the Cochin University of Sci-
ence and Technology.
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FISHING CRUISES

Particulars of cruises undertaken on-board FORV 'Sagar Sampada’ and 'M.V.

Saraswathy' are given below :

FORV Sagar Sampada :

Cruise No.

74 28-06-90
75 19-07-90
76 04-08-90
77 18-08-90
78 20-09-90
80 01-11-90
81, 82 17-11-90
07-12-90

Special

Cruise
83 27-12-90
84 19-01-91
85 01-03-91

M.V. Saraswathy

107 04-11-90
110 12-12-90
111 19-12-90

Period

02-07-90
30-07-90
14-08-90
27-08-90
04-10-90
14-11-90
02-12-90

20-12-90

11-01-91 |

01-02-91

14-03-91

07-11-90

17-12-90

28-12-90

Participants

P. George Mathai, S (SG)
K.V. Mohan Rajan, S (5G)
N. Subramonia Pillai, S (SG)
M. Syed Abbas, S

A.C. Kuttappan, S-1

M.R. Boopendranath, S (SG)
V.C. George, P.S.

V. Vijayan, S (SG)
‘M.V. Baiju, T.O.

A.C. Kuttappan

M.D. Varghese, S (SG)
P.A. Panicker, P.S.
M.Syed Abbas

N.A. George , T.O.
Varghese Paul, T.O.

M.D. Varghese, S (SG)
P. George Mathai
V. Vijayan
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SYMPOSIA/SEMINARS/WORKSHOPS
ETC ATTENDED

Shri P. Appukutta Panicker, Principal
Scientist, attended Special Secretarial TCDC
meeting at Ministry of Agriculture (Fish),
New Delhi, 6 April 1990.

Smt. K. Vijayabharathi, Scientist (SG),
S/Shri Puthra Pravin, Scientist and M.V.
Baiju, Technical Officer attended Summer
School on Marine Acoustic Systems and
Instrumentation sponsored by Department
of Electronics, Govt. of India, at NPOL,
Cochin, 14-25 May 1990.

Dr. K. Ravindran, Principal Scien-
tist and Shri M. Nasar, Naval Architect,
attended meeting convened by the Petroleum
Conservation Research Association, Min-
istry of Petroleum and Natural Gas, on
Ways and Means of Conserving Petro-
leum Products in the Marine Sector, May
1990.

Dr. S. Balasubramaniam, Scientist
(SG), participated in Summer Institute Course
on Group Management Techniques for
Agricultural Development at Central Training
Institute, Kerala Agri. University, Trichur,
14 May-2 June, 1990.

Dr. A. Ramachandran, Scientist,
attended the Summer Institute on Packag-
ing of Fish and Fishery Products for Export
and Internal Markets held at CIFT, 15-24
May 1990. Dr. A. Ramachandran also
attended the Second Indian Fisheries Fo-

rum of Indian Branch of Asian Fisheries
Society held at College of Fisheries,
Mangalore, 27-31 May 1990, and presented
three papers. Shri M.R. Nair, Director,
chaired the technical session on Fish
Processing. The forum was coupled with
four Workshops held during the period.
Shri M.R. Nair, Dr. K. Gopakumar, Dr.
M.K. Kandoran, Principal Scientists and
Dr. P.J. Cecily, Technical Officer, attended
the Workshop on Women in Indian Fish-
eries on 29 May 1990 where another
paper was also presented. Shri M.R. Nair,
Director and:Shri G.R. Unnithan, Scien-
tist (SG). also attended the Work-
shop on Indian Fisheries Societies — Do
they contribute for growth? on 30 May
1990.

Shri M.R: Nair Director, attended
FAOQO/EIC Course on Manpower Develop-
ment Techniques for Food Quality Control,
11 June 1990.

Shri V.C. George, Principal Scien-
tist, participated in the meeting on Re-
view of Technical Programmes of FORV
Sagar Sampada on 13 & 14 June 1990
and Task Force meeting of FORV Sagar
Sampada programme at Cochin, 16 June
1990.

Shri S. Ayyappan Pillai, Principal
Scientist, attended two day Seminar on
Cold Storages organised by Indian Society
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of Heating, Refrigeration and Air-conditioning
Engineers at Bangalore, 15 & 16 June
1990.

Shri V.C. George participated in
National Workshop on Fisherfolk and VIIIth
Plan-Challenge and Opportunities for
Voluntary Sector organised by Trivandrum
District Fishermen Federation and Volun-
tary Action Network, India, at Madras, 20
June 1990.

Shri M.R. Nair, Director, attended
FORV Sagar Sampada Co-ordination
Committee meeting at New Delhi, 21 June
1990.

Shri S. Ayyappan Pillai, Dr. M.K.
Kandoran and Dr. T.S.G. lyer, Principal
Scientists, visited Trivandrum on 26 June
1990 and held discussions with Director
of Fisheries, Kerala and the Mayor,
Trivandrum Corporation, on construction
of a modern wholesale fish market and on
renovation of existing retail market at
Trivandrum.

Dr. T.K. Sivadas, Principal Scien-
tist and Dr. A.G.G.K. Pillai, Scientist (S.G.)
attended Conference on Water Quality Status
of Kerala organised by Centre for Water
Resources Development and Management,
Calicut at Cochin, 27 June 1990. Dr.
Sivadas also presented a paper at the
Conference.

Dr. K. Ravindran attended meeting
of the Advisory Panel and Core Team to
study the impact of ban on bottom trawl-

ing during monsoon period in Kerala con-
vened by Secretary to Government of Kerala,
Fisheries and Port Department.

Shri S. Ayyappan Pillai attended
EIA panel meeting at Cochin, 18 July
1990.

Shri P.V. Prabhu, Principal Scien-
tist, participated in National Workshop on
Animal Biotechnology jointly sponsored
by T. Nadu Veterinary and Animal Sci-
ences University and Department of Sci-
ence and Technology at Madras, 26-28
July 1990. He delivered a Key-note ad-
dress on Post Harvest Technology in In-
land Fisheries.

_ Shri K K. Solanki, Principal Scien-
tist, atter;lded National Seminar on Food
Technology for Rural Development spon-
sored by Indian institute of Engineers, Gujarat
Branch, at Ahmedabad, 28 and 29 July,

'1990.

Shri S. Ayyappan Pillai participated

in the EIA panel meeting at Vizag to ap-

prove the IQF Units and assess their ca-
pacities.

Shri M.R. Nair Director, attended
1) meeting of Expert Group to undertake
study on removal of stake/chinese dip
nets from fishing in the brackish waters of
Kovalam, 19 Oct. 1990. 2) Academic
Council meeting of Kerala Agricultural
University at Vellanikara, 25 July 1990 3)
review meeting of proposed strategy for
VIII Five Year Plan at Delhi, 7 and 8 Aug.
1990.




Shri P.A. Perigreen, Scientist (SG),
attended Workshop on Marine Products
and Allied Industries for Domestic/Export
Market organised by Small Industries Ser-
vice Instituite, Madras, 30 Aug. 1990 and
presented two papers.

Shri M.R. Nair, Director and Shri
P. Madhavan, Principal Scientist, partici-
pated in Workshop on Exploration and
Exploitation of Antarctic Krill Resources
sponsored by Department of Ocean De-
velopment, Government of India at NIO,
Goa, 31 Aug. 1990.

Shri P.V. Prabhu attended Interna-
tional Seminar on Food and Agro Based
Industries at Hyderabad, 6-8 Sept. 1990.

S/Shri S.P. Damle and D K. Garg,
Scientists (SG) participated in Seminar on
Traditional Indian Foods conducted by As-
sociation of Food Technologists (India),
Bombay Chapter, in collaboration with
University Department of Chemical Tech-
nology, Bombay, 20 Sept. 1990.

Shri G. Narayanappa, Principal
Scientist, participated in Goa Town Offi-
cial Language Implementation Committee
meetings at Panaji, 25 Sept. 1990 and 18
Feb. 1991.

Shri MR Nair, Director, attended
meeting of ICAR Scientific Panel for Fish-
eries at New Delhi, 9 and 10 Oct. 1990.

Dr. K.N. Kartha, Scientist (SG),
attended National Seminar on Recent

Advances in Hydrobiology at Indore,
23-25 Oct. 1990, and presented a paper.

Shri M.R. Nair Director, attended
National Symposium on Acoustics, Co-
chin, 7-10, Nov. 1990.

Shri K.K. Balachandran, Principal
Scientist, participated as Resource Person
in the Top Management progra-mme on
Deep Sea Fishing Enterprises organised
by Indian Institute of Management,
Ahmedabad at Visakha-patnam, 19-24 Nowv.
1990.

" Shri P. Appukutta Panicker, Princi-
pal Scientist, attended the following meet-
ings in Nov. 1990 - 1) Second meeting of
Textile Divisional Council, BIS. 2) Meet-
ing of Committee for Review of Regula-
tion Rules for:Fishing Vessels at MPEDA
Cochin, and 3) Second meeting of TXDC
18, BIS, . Textile Materials for Marine/
Fishing Purposes.

Dr. B. Meenakumari, Scientist (SG)
and Smt. K. Radhalakshmi, Technical
Officer also attended the Second meeting
of TXDC 18, BIS, Textile Materials
for Marine/Fishing Purposes, in Now.
1990.

Shri P.A. Panicker attended three
meetings of the Working Group on
Revalidation of the Potential Marine Fish-
eries Resources of Exclusive Economic Zone
of India held at Bombay and Cochin in
Nov. & Dec. 1990 and Jan. 1991 as a
Sub-committee Member.




Shri M.R. Nair and Shri P.A. Panicker
attended Inter-agency Workshop on Utili-
zation of DOD Research Vessels at NIO,
Goa, 27 and 28 Nov. 1990,

Shri M.R. Nair attended National
Symposium on Freshwater Prawn,
Macrobrachium organised by Kerala Ag-
ricultural University, Cochin, 12-14 Dec.
1990.

Dr. T.K. Sivadas attended Second
Transport Engineering Development
Committee (TEDC) meeting of Bureau of
Indian Standards, 19 Dec. 1990.

Shri P.V. Prabhu attended Work-
shop on Cruise programmes of research
vessels, NIO, Goa. '

Shri P. Panicker also attended meeting.

of Workshop Group for Review of Regis-
tration Rules of Fishing Vessels consti-
tuted by Govermment of India in Jan. 1991,

Shri K. Sreedharan Namboodiri,
Principal Scientist and Shri P, George Mathai,
Scientist (SG) attended Workshop on De-
velopment of Curricula of Vocational Courses
conducted by NCERT New Delhi at Indus-
trial Training Institute at Aundh, Pune, 7-
11 Jan. 1991.

Shri M.R. Nair, Dr. K. Ravindran,
S/Shri S. Ayyappan Pillai, P.K. Chakra-
borthy, Principal Scientists and P.N. Joshi,
Scientist (SG) attended Seminar on Con-
servation of Petroleum Products in Fish-

ing Boats/Trawlers organised by Indian
Oil Corporation at Cochin, 9 Jan. 1991.
A paper was presented at the Seminar.

Shri M.R. Nair attended Interna-
tional Food Festival organised by Depart-
ment of Tourism, Government of Kerala,
Rotary Club of Cochin and Kerala Tour-
ism Development Corporation, Cochin,
10-14 Jan. 1991.

Shri T.K. Sivadas attended meeting
on Electronic Instruments for ‘Sagar Sampada’
organised by Department of Ocean De-
velopment, at Goa, 15 Jan. 1991.

Dr. B. Meenakumari, Scientist (SG),
attended 11th Annual Session of JEB
Foundation at Marathwada University,
Aurangabad in Jan. 1991.

Shri K.K. Balachandran and Dr. M.

- Arul James, Principal Scientists, attended

National Seminar on Present Status and
Future Strategies of Coastal Aquaculture
in India, at Bombay under the auspices of

- MPEDA, Shipping Credit and Develop-

ment Co. of India and Department of
Fisheries, Government of Maharashtra, 21
and 22 Jan. 1991. A paper was also
presented at the Seminar.

Dr. T.K. Sivadas attended Seminar
on National Radar Council Technology
Development Programme at SAMEER,
Madras, organised by Dewvelopment of
Electronics, Government of India, 23-24
Jan. 1991.




Shri M. Nasar, Naval Architect, at-
tended Workshop on Fuel Consumption
in Fishing Vessels organised by Petroleum
Conservation Research Association, Gov-
emment of India in Jan. 1991.

Shri M.R. Nair chaired the inaugu-
ral session of the FAO/UNDP Training
Course on Inspection and Quality Control
of Food for Export, 11-16 Feb. 1991,

Dr. Subrata Basu, Scientist (SG) at-
tended National Conference on Processed
Foods in Rural Economy and Nutrition,
Calcutta, 16 & 17 Feb. 1991.

ShriM.R. Nair and Dr. M.K. Kandoran
attended National Semninar on the Fisheries
Sector in Kerala: Resources. Harvesting,
Pricing and Marketing, sponsored by Kerala
Sastra Sahitya Parishad in connection with
its 28th Annual Conference at Cochin,
23 Feb. 1991 in which Dr. Kandoran
presented a paper.

Shri K.K. Balachandran participated
In the Refresher Course in Scope for De-
velopment of Fish Processing Industry in
Kerala organised for Managers of Indus-
tries Department, Government of Kerala,
at Cochin, 27 Feb. 1991 as Faculty Specialist
and presented a paper.

The Mahatma Gandhi University
organised a Refresher course in Zoology
for the benefit of college teachers during
the period March-April 1991. The following
Scientists served as faculty members.

Shri K.K. Balachandran

Dr. M.K. Mukundan

Dr. P.K. Surendran

Dr. K.G. Ramachandran Nair
Dr. T.K. Sivadas

Shri V.C. George

The subjects covered included fish
processing technology, biochemistry, mi-
crobiology, fishery by-products and speci-
ality products, instrumentation and fishing
methods.

REPRESENTATION IN
COMMITTEES

“ Shri M.R. Nair, Director, served on
the following Scientific and altied bodies.

As Chairman

Indian Bureau of Standards, AFDC
27 (1) : Sectional committee - Fish and
Fishery Products. :

As Member.

ICAR Scientific Panel for Fisheries

2. ICAR Co-ordination Committee for
FORV ‘Sagar Sampada’
ICAR Regional Committee No. VIII
Advisory Committee and core team

to advise on ban on trawling in Kerala
coast

5. Academic Council, Kerala Agricul-
tural University




10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

Consultative Committee of CIFNET

Consultative Committee of Integrated
Fisheries Project, Cochin

Management Committee, Krishi
Vigyan Kendra, CMFRI, Narakkal

Board of Studies C.I.F.E., Bombay
Board of Examiners, CIFE., Bombay

Board of Studies in Mariculture-Co-
chin University of Science and
Technology

Expert Committee to prepare Mas-
ter Plan on Fisheries Education in
Tamil Nadu Veterinary and Animal
Sciences University

Core group of Experts to prepare
Action Plan to develop Ermakulam
as Bio-technology District

Tamil Nadu State Fisheries

Council

Rural Programme Advisory Com-
mittee, AIR, Trichur

Working group for revalidating the
potential vield of Fishery Resources
in the EEZ estimated in 1977

Technology Business Incubation
Centre {TBIC) in Kerala

Expert Committee on new lebelling
methods for marine products

Expert Group to undertake an indepth
study of removal of shark net/chinese
dip nets from fishing in the backwa-
ters of Kerala

20. Committee for reviewing/framing
the rules regarding registration of
fishing vessels, restriction of areas
of operation, vessels, gear, man-
ning regulations, regarding life saving
and fire fighting appliances and on
board processing equipments

21. Committee to look into requirement
of HSD for deep sea fishing vessels

22. Expert group to undertake indepth
study on problems faced by the
fishermen of Astamudi Lake in Kerala

23. Committee to consider financial as-
sistance for modifying fishing ves-
sels

24.  Editorial Board, Indian Journal of
7 Fisheries (ICAR)

The ‘following Scientists also repre-
sented the Institute in various committees.

1. Dr. K. Gopakumar,
Principal Scientist

As Member

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 Interna-
tional Union of Nutritional Sciences [UFOST/
IUNS Committee II/9




Board of Studies in the Faculty of
Fisheries, Kerala Agricultural University,
Vellanikara

Board of Studies in Marine Biology,
Cochin University of Science & Technol-

ogy

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

Board of Examiners for Ph.D, Uni-
versity of Agricultural Sciences, Banga-
lore & Cochin University of Science &
Technoiogy

As Reviewer

Asian Fisheries Fellowship Award
(Post-Harvest Technology)

2. Shri P.V. Prabhu
Principal Scientist

As Principal Member

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

3. Shri P. Appukutta Panicker,
Principal Scientist

As Principal Member

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

As Member

Consultative Committee of Fisher-
ies Survey of India, Cochin Zone.

Working Group of FORV Sagar
Sampada'

Expert Committee of MPEDA on
Evaluation of Fishing Vessel Projects

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

Committee for Review of Registra-
tion: Rules of Fishing Vessels

~ Committee, for Consideration of
Applications for the Scheme on Assis-
tancé for Diversified Fishing

Expert Committee on Stake/Chi-
nese Dipnet Fishery of Kerala

Committee on the Fuel Requirements
of Deep Sea Fishing Sector

Committee on Licensing of Fishing
Gear for Deep Sea Vessels

Committee on Formulating Norms
of Import of Deep Sea Fishing Vessels of
100% Export Oriented Scheme of Minis-
try of Food and Agriculture
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Committee of DOD on Antarctica
Krill Programme of FORV Sagar Sampada

As Advisor
UPSC Selection Board for Fisheries

4, Dr. K. Ravindran,
Principal Scientist

As Subject Expert

Faculty of Marine Sciences, Cochin
University of Science and Technology

As Member

Marine Cargo Movement and Pack-
aging Division Council MCPDC, BIS)

Standing Working Committee on
Marine Cargo Movement and Packaging
(SWCMC, BIS)

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

Special Committee to Consider Sea

Duty Allowance

Working Group of FORV 'Sagar
Sampada’

5. Shri V.C. George,
Principal Scientist

As Advisor
UPSC Selection Board for Fisheries

As Examiner

Engineer, Fishing Vessels course at
CIFNET

6. Shri S. Ayyappan Pillai,
Principal Scientist

As Member

Advisory Committee constituted by
MPEDA for technical scruitiny of subsidy
applications for installation of generating
sets and IQF machinery in seafood pro-
cessing plants.

DGTD Sub-committee on Food
Freezing and Preservation by Cryogenic
Fluids.

Committee on Agro-forestry for
aforestation programme.

Invention Promotion Committee.

Expert panel constituted by EIA for
approving and assessing the capacity of
IQF units in seafood processing plants

As Alternate Member

BIS TEDC - Transport Engineering
Division Council

7. Dr. C.C. Panduranga Rao,
Principal Scientist

As Member

Panel of Experts, EIA, for approval
of processing plants
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8.  Dr. T.S. Gopalakrishna lyer,
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 exported to
Japan

Inter-departmental Team of Experts
for assessment of laboratories of the Ex-
port Inspection Agency and the process-
ing factories on the infrastructure facilities
for detection of V. cholerae.

Sub-Committee for Marine Products
ISO 9000 series, Ministry of Commerce,
New Delhi

As Supervising Guide

Ph. D. Degree (Faculty of Marine
Sciences), Cochin University of Science
and Technology

9. Dr. T.K. Sivadas,
Principal Scientist

As Member

Expert Committee for Development
of Marine Instruments constituted by De-
partment of Ocean Development, Gov-
ernment of India

Committee for Promotion of Appli-
cation of Electronics in Agriculture during
VIII Five Year Plan, constituted by Depart-
ment of Electronics, Government of India

Implementation Committee of DOD
for Scientific Instruments on board Sagar
Sampada.

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

10. Shri K.K. Balachandran,
Principal Scientist

As Principal Member

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

As Member

Vidyalaya Management Committee,
Kendriya Vidyalaya, NAD, Alwaye

Vidyalaya Management Committee,
Kendriya Vidyalaya, I, Naval Base, Co-
chin '

As Research Guide

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

11. Dr. K. Devadasan,
Principal Scientist

As Examiner

Different Selection Committees of
CMFRI




12. Shri H. Krishna lyer,
Principal Scientist

As Member

BIS-AFDC-57. Expert panel for
preparation of Draft Indian Standards and
Methods for Sampling of Fish and Fishery
Products.

13. Dr. M. Arul James,
Principal Scientist

As Member

State level Committee for Co-ordi-
nation 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 accor-
dance with international standards

Inter-departmental panel on export
of marine products to Belgium, Nether-
lands, Spain and Italy

14. Shri G. Narayanappa,
Principal Scientist

As Chairman

Combined Official Language Imple-
mentation Committee of Goa Res. Centre
of CIFT and FSI, Mormugao

As Member

Consultative Group of Fishery Sur-
vey of India, Mormugao Zonal Base, Goa,
set up to review the working of Madras
and Visakhapatnam Base of Fishery Sur-
vey of India

15. Shri S.V.S. Ramarao,
Scientist (SG)

As Member

Selection Committee of CTRI,
Rajahmundry

Consultative Committee, FSI
Visakhapatnam and Madras.

16.. Shri. J. Sitaramarao,
Scientist (SG)

As Member

Selection Committee of CMFRI,
Visakhapatnam and CTRI, Rajahmundry

17. Shri. T. Joseph Mathai,
Scientist (SG)

As Member

Selection Committee of CMFRI,
Karwar.

Combined Official Language Imple-
mentation Committee of Goa Research
Centre, CIFT and FSI, Mormugao

18. Shri. H.N. Mhalathkar,
Scientist (SG)




As Member
Auction Committee for FSI Fishing

Vessel M.V. Meena Sitara

19. Shri. T.S. Unnikrishnan Nair,
Scientist {SG)

As Member
BIS AFDC-27:3, Dry Fish Products

Sub-Committee

Panel of Experts for IPQC/MIPQC
Scheme of Export Inspection Agency, Cochin.

20. Dr. P.K. Surendran,
Scientist (SG)

As External Examiner

Evaluation Board, Ph. D. Thesis (Fish
Processing Technology) University of Ag-
ricultural Sciences, Bangalore

Ph. D. Qualifying examination (Ma-
rine Microbiology) Cochin University of
Science and Technology.

As Subject Expert

Doctoral Committee, Cochin Uni-
versity of Science and Technology.

M.F.Sc. (Processing Technology)
Programme, Kerala Agricultural Univer-

sity -

As Supervising Guide

Ph. D. Degree, Faculty of Marine
Sciences, Cochin University of Science
and Technology

21. Dr. P.T. Lakshmanan,
Scientist (SG)

As Supervising Guide

Ph.D. Degree (Faculty of Marine
Sciences), Cochin University of Science
and Technology.

As Subject Expert
Doctoral Committee, Faculty of
Marine Sciences, Cochin University of Science
and Technology.
22. Shri A/A. Khan,

Scientist (SG)

As Member

Purchase Committee of Fishing Gear
and Boats for Fishermen Co-operative
Societies, Hirakud.

Co-ordination Committee, Federa-
tion of Fishermen Co-operative Societies,
Hirakud Reservoir, Sambalpur.

Regional Advisory Committee
on Technical Science (RACTS) in the dis-
cipline of Fisheries constituted by NABARD,
Bhubaneswar.




23. Dr. Jose Stephen,
Scientist (SG)

As Research Guide

Ph.D. Cochin University of Science
and Technology

24. Shri Sib Sankar Gupta,
Scientist (SG)

As Member
Panel of Experts, EIA

25. Dr. N. Unnikrishnan Nair,
Scientist {SG)

As Subject Expert

Faculty of Marine Sciences and Faculty

of Environment, Cochin University of Science .

and Technology

As Member

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

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

26. Dr. A.G. Gopalakrishn Pillai,
Scientist (SG)

As Member

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

27. Shri K.V. Mohan Rajan,
Scientist {(SG)

As Member

Consultative Group for Fishery Sur-
vey of India, Bombay and Porbander Bases

28. Dr. M.D. Varghese,
Scientist (SG)

As Subject Expert

Doctoral Committee, Cochin Uni-
versity of Science and Technology

29. Dr. P.J. Cecily,
Technical Officer

As Life Member

Indian Science Congress Associa-
tion, Calcutta

As Member
Asian Fisheries Society, Indian Branch

30. Smt. K. Radhalakshmi,
Technical Officer

As Alternate Member

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




NATIONAL SCIENCE
DAY

In connection with the Fifth Na-
tional Science Day which fell on twentyeighth
February 1991, the Institute organised a
four day training programme for post-
graduate students on Instrumental Meth-
ods of Chemical Analysis. A total of nine
students from two local colleges attended
the programme. The areas covered in-
cluded amino acid analysis, atomic ab-
sorption spectrophotometry,. latro Scan
(combined TLC-GL.C analysis), high pressure
liquid chromatography, gas liquid chroma-
trography, flurometry and Kjeltech pro-
tein analysis.

The Institute in collaboration with
the Society of Fisheries Technologists {In-
dia), also arranged a series of lectures on
Science and Technology relevant to agri-
culture, fisheries and environment by eminent
men of Science drawn from various orga-
nizations concerned with research, devel-
opment and extension. The topics covered
included Agricultural perspectives in Kerala,
Investment opportunities in deep sea fishing,
Sentinel organisms in pollution monitor-
ing and People’s involvement in agricultural
development in Kerala State.

QAUMI-EKTA WEEK

The Qaumi Ekta week was observed
from 19-25 Nov. 1990. A national inte-
gration pledge was taken to work with

dedication and preserve and strengthen
the freedom and integrity of the nation.

WOMEN IN AGRICUL-
TURE DAY

Various programmes were organised
at the Institute in connection with obser-
vance of Women in Agriculture Day on 4
December 1990. At Cochin, a film show
was held at South Chellanam, a fishing
village, for the benefit of the fishermen,
fisherwomen and their families. The films
screened included those on the role of
fishermen co-operative societies, hygiene
on board fishing vessels, in peeling centres
etc.

At the Institute’s Centre at Veraval,
an exhibition-cum-demonstration on
preparation of fish products and by-prod-
ucts was: held for the fisherwomen of
Sutrapada village, 25 km away from Veraval.

The Burla Centre also organised an
exhibition-cum-demonstration on improved
fishing gear and various products developed.
About 50 fisherwomen from Mahila Samitis
in and around Burla participated in the
programme.

At Calicut, eight girls from fisher-
men families were given training for a
period of three days in scientific curing
and preservation of fresh fish at ambient
temperature using chemicals, preparation
of pickles from fish and shell fish, room
temperature preservation of ready-to-cook




fish slices and home-scale brine pickling
of oil sardines.

OFFICIAL LANGUAGE
IMPLEMENTATION

According to the instructions laid
by the Ministry of Home Affairs, the Of-
ficial Language Implementation Programmes
of the Institute were implemented for the
year 1990-91.

The quarterly OLIC meetings re-
viewed the implementation activities of
CIFT.

The monthly/quarterly reports on
the implementation pertaining to head-
quarters and Research Centres were sent
to Council and OL Department for inclu-
sion in the report to Secretariate.

Two Hindi Workshops were con-
ducted from 12-3-1990 to 15-3-1990 and
from 6-8-1990 to 10-8-1990 at the
Headquarters. Sixteen members partici-
pated in these Workshops. Certificates,
dictionaries etc. were distributed to the
participants. These Workshops were quite
beneficial as it enabled those who attended
to start writing notings in files in hindi.

Hindi week and Raja Bhasha Divas
were celebrated at the Headquarters from
10-9-1990 to 14-9-1990 with various
competitions and cultural programmes. Prizes
along with certificates were distributed to
the winners of the competitions.

The Institute took active part in the
Joint Hindi Week celebrated under the
auspices of Cochin Town Official Lan-
guage Implementation Committee from
26-11-1990 to 29-11-1990. The Insti-
tute was also the recipient of the Cochin
TOLIC runners up trophy for the year
1990.

The Veraval Research Centre cel-
ebrated 14th September 1990 as Hindi
Day jointly with CMFRI and MPEDA.

TECHNICAL
SECTION

Compilation of Research Project
Programmes :

The Institute’s various research projects
undertaken at the Headquarters and Re-
search Centres for the year 1990-91 were
compiled as per the recommendations of
the Project Advisory Committee, Scien-
tific Panel, Staff Research Council etc.
The Research Project Programmes 1990-
91 contained 26 projects including 11
ongoing projects, 8 extended projects and
7 new projects. Summary of 7 new projects
completed in the year 1989-90 has also
been given in the Research Project
Programmes 1990-91.

Compilation of Activity Milestone
of Research Projects 1990 - 91.

The Activity Milestone of all the
ongoing research projects, fixing techni-
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cal programmes for each Scientist for each
quarter of the year 1990-91, was also
compiled and sent to Council on the specified
date.

Six-Monthly Progress Report of
Research Projects

The six monthly progress reports of
research projects for the periods ending
Sept. 1987 and March 1988 as per the
technical programmes fixed for each Sci-
entist in the Activity Milestone were col-
lected from respective project leaders,
compiled and kept as a permanent record
of the Institute.

Five yearly Assessment/Reassessment/
Review of Assessment Results of
ARS Scientists

The supplementary information
proforma in respect of one S-1 Scientist
for the years 1977 to 1985 (separately
for each year) was sent to ASRB/Council
for considering him for reassessment for
the abowe period.

The individual project files and other
relevant documents in respect of one S-3
Scientist, one S-2 Scientist and 5 S-1
Scientists were sent to the ASRB Assess-
ment Committee in connection with their
reassessment/review of assessment results.

The assessment result of one S-3
Scientist for the periods ending 31-12-1984

and 31-12-1985 and that of one S-2 Sci-
entist for the period ending 31-12-1985

has been received from Council. The
Board has recommended ‘No Change’ with
respect to the assessment of the $-3 Scientist
while the S-2 Scientist has been promoted
to the next higher grade.

The Board has also recommended
‘No Change’ with respect to the assess-
ment conducted earlier of 5 S-1 Scientists
who have been reviewed for their assess-
ment results for the periods ending 31-
12-1981/31-12-1983.

The assessment result of one S-2
Scientist and one S-1 Scientist for the
period ending:31-12-1985 is awaited.

Preparation and Submission of
Technical Reports

a) Monthly Reports to DARE/
Cabinet Secretary

Materials for the preparation of
monthly reports on the important activi-
ties of the Institute, significant research
findings, training programmes, symposia,
seminars, workshops etc. conducted, vis-
its of dignitaries, radio talks, film shows,
exhibitions etc. held were collected from
various Divisions and compiled in the
prescribed format and sent to Council regularly
for inclusion in the monthly report of DARE
for Programme Implementation/Cabinet
Secretariat.
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b) Quarterly Report to Council

Consolidated Quarterly Reports re-
lating to the above activities of the Insti-
tute for each quarter were compiled in the
prescribed format and sent to Council on
the specified date.

C) Annual Action Plan -
Quarterly Report

Consolidated quarterly report of the
Institute research projects as per the Ac-
tivity Milestone already targeted and evaluated
by the PAC for each quarter of the year
has also been sent to Council regularly as
per the directives from the Cabinet Sec-
retariat.

d) Reports for ICAR Regional
Commiittees

Reports on the research and exten-
sion works carried out at the Institute
Headquarters and Research Centres for
the year 1989-90 were compiled and sent
to Council at the appropriate time for
inclusion in the respective agenda notes
for the ICAR Regional Committee Meet-
ings of Region No. V (Burla and Kakinada),
VI (Veraval), VII (Goa and Bombay) and
V11 (Cochin and Calicut).

Data Bank
The following Data banks were pre-

pared and sent to the respective organiza-
tions during the reported period.

a) Data base regarding information on
non-aligned and other developing coun-
tries were sent to the Agricultural Re-
search Information Centre, New Delhi,
furnishing relevant information on tech-
nologies available at CIFT for transfer,
areas of specialization, nature of institutional
activities etc.

b) Expert-base response sheets, fur-
nishing biodata of all the Senior Scientists
of the Institute were forwarded to the Area
Co-ordinator, Food Science and Technology
Information Service, CFTRI, Mysore, on
request.

") The relevant particulars on the ac-
" tivities of the Institute were sent to Coun-

. cil in the prescribed format for the TCDC

programming exercise in the agriculture

. sector held in India in December 1990.

d) . A questionnaire furnishing all the
relevant matfers pertaining to the Institute,
was filled and sent to the Indian National
Scientific Documentation Centre, New Delhi
for publication of a Directory of Scientific
Research Institutions in India being brought
out by the Centre.

Calendar of Events

Programmes of Meetings/Confer-
ences/Workshops etc. proposed to be
conducted by the Institute during the pe-
riod July to Dec. 1990 were compiled and
sent to Council for inclusion in the Calen-
dar of events, 1990,
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Maintenance and Updating Project
Files

The Individual project files of eli-
gible Scientists who were called for per-
sonal discussion with the ASRB Assess-
ment Committee were thoroughly scrutinised
and arranged for presenting the same before
the ASRB Assessment Committee, as and
when called for.

The project leaders’ files of all the
ongoing research projects were maintained
upto date by collecting the relevant quar-
terly/Half-yearly/Annual /Final reports from
the project leaders and associates for the
respective periods.

Publication of Research Papers

Requests received from Scientists
seeking permission for publication of sci-
entific/technical papers were processed
and arranged to be sent to the concerned
referees for comments as desired by Director.
The referees’ comments were communi-
cated to the authors for modification if
any. During the reported period, 32 papers
were processed and Director’s approval
for publication of 31 papers was commu-
nicated to the authors. Thirty three pa-
pers were approved for presentation at
Workshops, Seminars, Conferences etc,
conducted during the period.

Staff Research Council

The Annual SRC meeting was con-
ducted on 24/3/1990 to approve the
Research Projects for implementation in

1990-91.

Two more quarterly SRC
meetings were also conducted on 7-6-
1990 and 26-7-1990 to review the progress
of projects handled at Headquarters and

Research Centres. The proceedings of
the SRC was prepared and circulated among
the Scientists and follow-up action taken
on the recommendations of the SRC.

Projects for Women

A Scheme on ‘Establishment of an
Apex Fisherwomen Co-operative’ at a cost
of Rs. 8.5 crores was prepared and sub-
mitted to ICAR for implementation under
Danish Support.

A detailed report on the scheme on
Science and. Technology for Women
sponsored by the Department of Science
and Technology (Govt. of India), under
the project title ‘Gainful employment for
coastal women' was prepared with par-
ticular emphasis on community background,
methodology, women's participation, im-
pact on women’s life, special features,
replicability, constraints and suggestions
and submitted to Department of Science
and Technology. )

Collaborative/Ad-hoc Research
Programmes

The following research projects un-
dertaken by the Scientists of the Institute
were pursued for obtaining Council’s con-
currence and follow-up action during the
period.
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a) Development of feed for cultured
prawns — CIBA, CIFRI and CMFRL

b) Development of cooking gas from
water hyacinth — DST

c) Integrated utilization of cultivable
freshwater fishes for the production
of food, feed and pharmaceutical
products — OECF assistance.

d) Technological studies on production
and utilization of fish silage under
Indian conditions with special refer-
ence to ensilation of trawler bycatches
and processing wastes — Danish
Aid

e) Reduction of losses in durable fish-
ery products of Bombay coast dur-
ing storage — ICAR Adhoc project.

f) Establishment of an Apex
Fisherwomen Co-operative — Danish
Aid

Q) Collaborative Research Project on
Fish Processing — NRI, U.K.

h) Joint Cruise Programme on ‘Sagar
Sampada’ and ‘Saraswathi’ — CMFRI
and CIFE

Preparation of Special Bulletin

The compilation of titles of research
papers of Scientists and Technicians of
CIFT has been initiated to update the Abstract
of CIFT Publications.

Hindi Implementation

The bilingual technical correspon-
dence to ICAR/Research Centres/other
organizations was initiated in the Techni-
cal Section.

Registers and seals in bilingual were
made ready during the period. A hindi
pamphlet on ‘Employment generation for
coastal women’ was also prepared during
the period.

The staff of the Section also partici-
pated in various competitions connected
with official language implementation and
won several prizes.

LIBRARY

The Library continued to provide
library and documentation service to the
Scientific and Technical staff of the Insti-
tute, Research Scholars, students from various
Universities, Scientists from other Institutes
and technologists from the Industry. During
the year, 155 books were added to the
collection and at present there are 7055
books and 3337 bound volumes of Scientific
journals. 92 joumnals were subscribed during
this year. A total of 3190 bonafide read-
ers visited the library and 4140 publica-
tions were issued and returned during the
period under report. The reprographic
unit of the Library made copies and sup-
plied 43117 pages of documents on req-
uisition. One new Plain Paper Copying




Machine has been purchased and instalied
in the Library. The Library continued to
issue the 'Current Contents on Fishery
Technology’ (fortnightly) for the benefit of
the users.

ADMINISTRATION

This Division deals with recruit-
ment, service policy, discipline, staff wel-
fare, land and building, procurement of
stores, budget expenditure, settlement of
claims etc,

The Research Centre continued
to function in rented buildings. Addresses
of the Research Centres are given in Appendix
- 1. List of staff under Scientific, Techni-
cal, Administration, Auxiliary and Sup-
porting categories as on 31-3-1991 is
given as Appendix - II.

Details of budget provision and
actual expenditure are given as Appendix
- IIL

MANAGEMENT COMMITTEE

The Management Committee of
the Institute was re-constituted with the
following personnel for a period of 3 years
from 18-12-1989.

Chairman

1. The Director, CIFT, Cochin

Members

1. The Director of Fisheries,
Fisheries and Ports (A) Department,
Government of Kerala, Trivandrum

2. The Director of Fisheries
Department of Fisheries
Government of Orissa, Cuttack.

3. The Dean.
College of Fisheries
Kerala Agricultural University,
Panangad - 680 506

4. Shri . Om Prakash Mahajan,
Ex-Minister,
Near Jahaj Pal, Hissar,
Haryana.

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

6. The Asst. Director General
(Marine Fisheries), ICAR,
Krishi Bhavan, New Delhi - 1

7. The Sr. Finance and Accounts
Officer
CMFRI, Ernakulam, Cochin

8. Shri P.A. Panicker,
Principal Scientist,
CIFT, Cochin
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9. Dr. T.S. Gopalakrishna lyer
Principal Scientist
CIFT, Cochin

10. Shri Percy Dawson, Scientist (SG)
Burla Research Centre of CIFT
Burla

11. Dr. P.T. Lakshmanan, Scientist (SG)
CIFT, Cochin

Member Secretary

The Sr. Administrative Officer,
CIFT, Cochin

The Committee met twice during the
period under report.

INSTITUTE JOINT COUNCIL

The Institute Joint Council which was
constituted with the following members
w.e.f. 27-1-1990 continued to function
during the year. The tenure of the IJC is
three years.

Chairman

The Director, CIFT, Cochin

Official Side Members

1. Dr. K. Gopakumar,
Principal Scientist
2. Dr. M.K. Kandoran,
Principal Scientist
3. Shri V.C. George,
Principal Scientist
4. Dr. P.K. Surendran, Scientist (SG)

5. Senior Administrative Officer
6. Asst. Finance and Accounts Officer

Staff Side Members

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

Shri V.V. Ramakrishna T-4

Shri T.M. Ramraj, Sr. Clerk

Smt. C.G. Marykutty, Sr. Clerk
Shri P.A Thomas, SSG. Il

Shri Krishna Chandra Mahar, SSG.
il

NoOohs wn e

Secretary (Official Side)
Dr. P.K. Surendran, Scientist (SG)

Secretary (Staff Side)
Shri M.K. Kuttykrishnan Nair, T-2

Two meetings of the IJC were held
during the year.

MONITORING CELL

The Monitoring Cell was re-consti-
tuted with the following members on 25-
1-1990 to function up to 31-12-1991.

Chairman

The Director, CIFT, Cochin

Members

1. Dr. K. Gopakumar, Principal Scientist
2. HOD, Fishing Technology

3. HOD, Fish Processing

4. HOD, B, Nand M




5. HOD, Engineering and Instm.

6. HOD, EIS

7. Dr. A.G. Gopalakrishna Pillai, Scien-
tist (SG})

8. Shri P.A. Perigreen, Scientist (SG)

9. Sr. Administrative Officer

10. Administrative Officer

11. Asst. Finance and Accounts Officer

12. Asst. Adm. Officer (Bills)

Member Secretary
Asst. Adm. Officer (Admn.)

No meeting was held during the year

GRIEVANCE COMMITTEE

The Grievance Committee constituted
for both the Gazetted and Non-Gazetted
categories of staff of this Institute with the
following members on 22-1-1990, also
continued to function during the year.

The tenure of the Cell is two years.

Chairman

The Director, CIFT, Cochin

Members

1. Shri P. Vasudeva Prabhu, Principal
Scientist

2. Sr. Administrative Officer

3. Asst. Finance and Accounts Officer

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

5. Shri K.K. Appachan, Sr. Gest. Op-
erator

6. Shri T.M. Ramraj, Sr. Clerk

7. Shri P.A. Thomas, SSG.1I

8. Shri Braj Mohan, Scientist

Member Secretary

Administrative Officer

No meeting was held during the year.

VISITORS

Many foreign and Indian dignitaries,
students from educational institutions, staff
and trainees from State and Central Gov-
ermnment organizations and others connected
with the fishery industry visited the Insti-
tute to acquaint themselves with its activi-
ties. These included :

1. Mr.'.Vina"y Varma, Ambassador of In-
dia, Bangkok

2. Mr. Yoshihidi Uchimura, President,
Japan Fisheries Assn. Tokyo, Japan,
accompanied by his wife, Mr. Hajime
Nishimura, Director, Intemational Di-
vision and Mr. Tat Suki Tabata, Fish-
eries Expert

3. High level Fisheries Delegation from
Cambodia comprising Dr. Mok Mareth,
Hon'’ble Vice Minister of Agriculture,
Dr. Ly. Kim Han, Director General of
Fisheries, Mr. Touch Seang Tana,
Administrator of Fisheries, State of
Cambodia and Mr. M.C. Pereira,
Agronomist of CIDSE in Cambodia

4. Appraisal Mission from Denmark
comprising Mr. Mogens Brix-Haupt,
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Organizational Specialist, Mr. Jesper
May, Marine Scientist, Mr. Mogens
.Busse, Equipment Engineer, Mr. Niek
Fruland, Naval Architect and Ms. M.N.
Kalavathy, Anthroplogist (Fisheries
Specialist) ‘

ODA Fisheries Team comprising Dr.
Tarbit, ODA Fisheries Advisor, Dr.
G. Ames of Natural Resources Insti-
tute, Mr. John Carpenter, Southern
Asia Dept. ODA

Prof. Alan J. Matty, Head, Nutrition
Unit, University of Sterling, U.K. ac-
companied by his wife

Dr. Cesario R. Pagdilao, Director, Marine
Fish Division of Picarro, Phillippines

Hon’ble Shri Shantilal P. Patel, Dy.
Minister of Commerce

Mr. John Wignall, Former Head, Process
& Resources Devt. Section, Torry
Research Station, Aberdeen, U.K.
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10.

11.

12.

13.

14.

15.

Mr. David Andrew Palfreman, Sr.
Lecturer, Humberside International
Fisheries Research Institute, Hull
University, U.K.

Mr. Stephen Bill, Principal Adminis-
trator, Directorate of EEC, Brussels.

Mr. Patrick Laurent, Counsellor,
Commercial and Economic Delega-
tion of the Commission of European
Communities

Mr. A. Ghosh, Adviser, EEC Delega-
tion, New Delhi

Dr. Ra§l Winger, Food Technologist
and Mr. Jon Cook, Economist-Mem-
bers; Australian International Devel-
opment Assistance Bureau (AIDAB)
Canberra °

Mrs. K.P. Aiyappa, Shri V. Ramaiah
and Shri H. Viswanath, Members, Board
of Regents, University of Agricultural
Sciences, Bangalore.




PUBLICATIONS

Antony, K.P., Srinivasa Gopal, T.K.
and Prabhu, P.V. (1990) - Survey on
the properties of packaging materials
for frozen shrimp export - Part - I -
Fishing Chimes, 10 (9) : 35

Balachandran, K.K. (1991) - Fish
processing technology - principles and
methods - Paper presented at Re-
fresher Course for Zoology Profes-
sors, Mahatma Gandhi University,
Cochin, 18 March

Balachandran, K.K. (1991) - Scope
for development of fish processing in-
dustry in Kerala - Paper presented at
Refresher Course for Managers of In-
dustries Dept., Government of Kerala,
Cochin, 27 Feb.

Balachandran, K.K. (1991) -Some as-
pects of post harvest handling and
processing of cultured prawns - Paper
presented at National Seminar on Present
Status and Future Strategies for Coastal
Aquaculture in India, organised by De-
partment of Fisheries, Government of
Maharashtra, Shipping Credit and Devt.
Co. of India and MPEDA, Bombay,
21-22 January

Badonia Rajendra, Solanki, K.K. and
Ramachandran, A. (1990) - By-catch
of shrimp trawls in Guijarat - Paper
presented at 2nd Indian Fisheries Fo-
rum, organised by Asian Fisheries Society,
Mangalore, 27-31 May
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10.

11.

12.

13.

Basu Subrata (1990) - Dried fish -
cereal mixture - Fish. Technol. 27 (2)
: 162

Bhattacharyya, S.K. and (Chaudhuri,
D.R.) (1990) - Studies on storage
characteristics of Clarius batrachus at
different temperatures - Fish. Technol.
27 (2) ; 127

Cecily, P.J. (1990) - Employment for
women - Annual, Department of In-
dustrial Fisheries, Marine Sciences, Cochin
University of Science and Technology

Cecily, P.J. (1990) - Fishery technol-
ogy package for upilift of coastal women
- Paper presented at Workshop on
Women in Indian Fisheries organised
by Asian Fisheries Society, Indian
Branch, College of Fisheries, Mangalore,
27-31 May

Chakrabarti, R. (1991) - Histamine
content in dried fish products from
Kakinada Coast - Fish. Technol. 28
(1) : 67

Chakrabarti, R. and Khasim Saheb,
D.I. (1989) - Effect of depuration of
Indian cockle Anadara granosa - Ind.
dJ. Fish. 36 (1) : 85

Damle, S.P., Garg, D.K. and James,
M.A. (1990) - Fresh fish trade in Bombay
- Seaf. Exp. J. XXII (9-10) : 15

Gopal, T.K. Srinivasa, Nambiar, V.N.,
Bhattacharyya, S.K., Jose Joseph and




14.

15.

16.

17.

18.

Prabhu, P.V. (1990} - Modified atmo-
sphere storage of fresh water fish fillets
(Catla catla) - Paper presented at the
International Symp. on Chilling and
Freezing of New Fish Products, organised
by International Institute of Refrigera-
tion, and held at Torry Research Sta-
tion, Aberdeen, Scotland, U K., 18-
20 Sept.

Iyer, T.5.G. and Varma, P.R.G. (1990)
- Vibrio cholerae and sea foods -
Industrial Fisheries Assn. Annual.
{Cochin University of Science and
Technology), 7 : 21

lyer, T.S.G., Varma, P.R.G., (Sunil
Gupta, John, P.C. and Saxena, S.N.)
(1990) - Salmonella mgulani (38 : i:
1, 2} isolated for the first time in India
-J. Com. Dis. 22 : 283

James, M. Arul (1990) - Awareness
and responsibilities of technologist in
inprocess quality control system with
fish processing industries - Seaf. Exp.
J. XXII (6) : 21

Joseph Jose, Chinnamma George and
Perigreen, P.A. (1989) - Studies on
minced meat storage and quality im-
provement - J. Mar, Biol. Assn. In-
dia, 31 (1 & 2): 247

Joseph Jose, Gupta, S.S. and Prabhu,
P.V. (1990) - Handling and process-
ing of freshwater prawns,
Macrobrachium rosenbergi - Paper
presented at Symposium on

Macrobrachium organised by Fisher-
ies College, Panangad, December, 1990,

19. Joseph Jose, Perigreen, P.A., Surendran,

. 20.

21.

22.

23.

P.K. and Gopakumar, K. (1990) -
Iced storage characteristics of cultured
major carps of India - Paper presented
at International Symposium on Chilling
and Freezing of New Fish Products
organised by International Institute of
Refrigeration, Commission C2 and
held at Torry Research Station, Ab-
erdeen, U.K., 18-20 Sept.

Kandoran, M.K. and Nair, M.R. (1991)
- Advances in harvesting and process-
ing of fish in Kerala - Paper presented
at National Seminar on Fisheries Re-
sources of Kerala organised by Kerala
Sastra Sahitya Parishat at Ernakulam,
23 Feb.

Kandoran, M.K. and Prabhu, P.V.
(1988, published in 1990) Survey on
handling and processing of Anchoviella
- Fish Tech. Newsletter, V (5-6) : 9

Kartha, K.N. and {Rao, K.S.) (1990)
- Limnological studies in Gandhisagar

‘reservoir - Paper presented at National

Seminar on Recent Advances in Hy-
drobiology, Indore, 23-25 Oct.

Kartha, K.N., Kuttappan, A.C.,
Varghese, M.D., George, V.C., Rama
Rao, S.V,S. and Krishna lyer, H, (1990)
- Design aspects of double rig shrimp
trawls operated off Visakhapatnam -
Fish. Technol. 27 (2) : 2
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24

25.

26.

27.

28.

29.

30.

Kartha, K.N. and (Rao, K.S.) (1990)
- Length-weight and length-maximum
girth relationship of Catla catla (Ham)
in commercial landings of Gandhisagar
reservoir - Fish. Technol. 27 (2): 155

Kartha, K.N. and (Rao, K.S.} {1991)

- Observations on experimental two-

boat bottom and midwater trawling in
Gandhisagar reservoir - Fish. Technol.
28 (1) : 11

Kartha, K.N. and (Rao, K,S.) (1991)
- Selectivity of gill nets for Catla catla
(Ham), Cirrhinus mrigala (Day) and
Labeo rohita (Ham) in Gandhisagar
reservoir - Fish. Technol. 28 (1) : 5

Khasim, D. Iman (1990) - The other
side of value addition to low cost fish
- Fishing Chimes, March : 27

Khasim, D. Iman, Chakrabarti, R. and
Panduranga Rao, C.C. (1990) -
Proximate composition, calcium and
phosphorus contents of five varieties
of deep sea fishes of Andhra Coast -
CMFRI Bull. 44 : 478

Lakshmanan, P.T., Varma, P.R.G. and
Iyer, T.S.G. (1991) - Studies on the
quality changes of frozen fish in retail
cold storage - Fish. Technol. 28 (1) :
42

Lalitha, K.V. and Mahadeva lyer, K.
(1991) - Isolation and characteriza-
tion of a putrefactive anaerobe Clos-
tridium sporogenes from fishes and

31.

32.

33.

34.

35.

36.

37.

shell fishes - Fish. Technol. 28 (1) :
38

Lalitha, K.V. and Mahadeva lyer, K.
(1990) - Isolation of Clostridium
botulinum from tropical fish - Letters
in Appl. Microbiol. 11, 179

Madhavan, P., Mathew, P.T. and
Gopakumar, K. (1990) - Utilization
of Krill - Paper presented at the
Workshop on Exploration and Ex-
ploitation of Antarctic Krill Resources,
NIO, Goa, 31 August

Mathai, T. Joseph, George, T.P.,
Sadanandan, K.A., George, N.A. and
Kesavan Nair, A.K. (1990). Studies
on prawn fishing by gill netting - Fishing
Chimes, 10 (9)': 36

Mathen: Cyriac, Unnikrishnan Nair,
T.S., George  Joseph, K. and
Ravindranathan Nair, P. {(1990) - A
refining process for commercial dry cured
fish - Fish- Tech. Newsletter V (11 &
12) and VI(1) : 4

Mathew, P.T. and Balachandran, K.K.
(1990) - Utilization of shark - Fishing
Chimes, 10 (2) : 23

Nair, A.K. Kesavan and Krishna lyer,
H. (1990) _ A survey on the catches
of squilla along Kerala Coast - Fish.
Technol. 27 {2} : 123

Nair, A.L., Jose Stephen and
Gopakumar K. (1990) - Nutritional
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38.

39,

40.

41.

42.

43.

evaluation of three deep sea fish meals
- Ind. J. Anim. Sci. 60 (9) : 1146

Nair, A. Lakshmy, Jose Stephen and
Gopakumar, K. (1991) - Nutritive value
of edible meat powder and meal from
three fatty deep sea fishes - Fish.
Technol. 28 (1) : 63

Nair, A. Lakshmy, Ravindranathan Nair,
P., Vasanth Shenoy, A. and Gopakumar,
K. {1989 - issued in 1990) Fish sauce
from tropical fish - J. Mar. Biol. Assn.
India - 31 (1 & 2): 190

Nair, K.G.R. (1991) - Chitin and chitosan
- Proc. Cochin College Chemistry Assn.

Nair, K.G.R. (1991) - Chitin and im-
portant polysaccharides - Annual In-
dustrial Fisheries Assn., Cochin Uni-
versity of Science and Technology
Nair, M.R. and Kandoran, M K. (1990)
- Technologies for employment gen-
eration for women in fisheries - Pa-
per presented at Workshop on Women
in Indian Fisheries held in connection
with second Indian Fisheries Forum
of the Indian Branch of Asian Fisheries
Society at College of Fisheries,
Mangalore, 27-31May

Nair, P. Ravindranathan, George Jo-
seph, K., Unnikrishnan Nair, T.S. and
Cyriac Mathen (1990) -A preserva-
tion process for ready to cook fish
portions at room temperature - Seaf.
Exp.J. XXII (7-8) : 45

45.

46.

47.

48.

. Nambiar V. Narayanan and Mahadeva
Iyer , K. (1991) - Distribution of Sal-
monella serotypes in fish in retail
trade in Kochi - Pish. Technol. 28 (1)
: 33

(Nambiar, D.D.) and Gopakumar, K.

{1990) - Effect of freezing and thaw-
ing of press juice on enzyme activity
- Proc. Conference on Chilling and
Freezing of New Fish Products, Inter-
national Inst. of Refrigeration Com-
mission C2, Aberdeen, 18-20 Sep.

Perigreen, P.A. (1990) - Modem trends
in marine products processing - Pa-
per presented at Workshop on Marine
Products and Allied Industries for
Demestic/Export Market organised by
Small Industries Service Institute, Ma-
dras, 30 August

Perigreen, P.A. (1990) - Non-tradi-
tional fishery products for tiny and
cottage industry - Paper presented at
Workshop in Marine Products and
Allied Industries for Domestic/Export
Market organised by small Industries
Service Institute, Madras, 30 August

Perigreen, P.A. and Gopakumar, K,
{1991), - Handling and transporta-
tion of cultured fish - Aquaculture
Productivity (Eds. V.R.P. Sinha and
Srivastava) : 731

. Prabhu, P.V. and Srinivasa Gopal,

T.K. (1990) - Storage life of dry fish
pickle (Kowala coval) packed in flex-
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50.

51

52.

53.

54.

55.

ible packing material - Paper presented
at Second Indian Fisheries Forum,
Mangalore, 27-31 May

Pillai, S. Ayyappan (1990) - Develop-

ment of IQF plants in India - Seaf. Exp.
J. XXIi (7-8) : 33

Prabhu, P.V. (1990) - Industrial and
export opportunities for marine products
- Paper presented at the International
Seminar-cum-Exhibition on Food and
Agro-based Industries, Hyderabad, 6-
8 Sept.

Rajan, K.V. Mohan, Boopend-ranath,
M.R., George Mathai, P. and
Subramonia Pillai, N, (1990) - Stud-
ies on optimisation of bridle lengths
for demersal trawis - Fish. Technol.
27 (2) : 87

Rajan, K.V. Mohan, George Mathai,
P., Manohar Doss, R.S. and Puthra
Pravin (1991} - Studies on polypro-
pylene gill nets - Fish. Technol. 28 (1)
01

Ramachandran, A. and Sankar, T.V.
{1990) - Fins and fin rays from whale
shark Rhiniodon typus (Smith) - Fish.
Technol. 27 (2) : 138

Ramachandran, A., Solanki, K.K. and
Rajendra Badonia (1990) Observation
on the preparation and storage of
semi dried dhoma - Paper presented
at 2nd Indian Fisheries Forum organised

56.

57.

58.

59.

60.

61.

by Asian Fisheries Society, Mangalore,
27-31 May

Rao, C.C. Panduranga, Basy, S., Khasim
Saheb, D.I., Chakrabarti, R., and Gupta,
S. S. (1990) - Utilisation of blood
clam Anadara granosa - CMFRI Bull,
44 : 470

Sivadas, T.K. (1990) - Instrumenta-
tion for monitoring water quality re-
lated to aquatic environment and the
behaviour of biomonitoring indicators
- Paper presented at National Sym-
posium on Biomonitoring Indicators
in an Aquatic Ecosystem, Erode, 24-
26 Oct.

Sivadas, T.K. (1990) - Instrumenta-
tion techniques for water resources
monitoring based on CIFT findings -
Paper presented at Conference on
Water Quality Status of Kerala organised
by Centre for Water Resources De-
velopment and Management, Calicut,
27 June

Solanki, K.K. (1990) - Shark fin soup
- Fishing Chimes, 12 (9) : 31

Thampuran Nirmala and Mahadeva
Iyer, K. (1990) - Production of hydro-
gen sulphide and other volatile sulphides
by spoilage bacteria from fish - Fish.
Technol. 27 (2) : 145

Thankappan, T.K. and Gopakumar,
K. (1991) - A rapid method of sepa-
ration and estimation of squalene from
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62.

63.

64.

65.

66.

fish liver oils using latroscan Analyser
- Fish. Technol. 28 (1) : 59

Thomas Francis and Cyriac -‘Mathen
(1988, published in 1990) - Collec-
tion of water samples for analysis
with special reference to fish process-
ing - Fish Tech. Newsletter, V (5-6)
: 3

Thomas Francis and Cyriac Mathen
{1991) - Collection of water samples
for analysis - Fishing Chimes, 10 {12)
0 21

Unnithan, G.R. {(1990) - Role of Sci-
entific Societies in India - Paper pre-
sented at Workshop on Women in
Indian Fisheries organised by Asian
Fisheries Society, Indian Branch, College
of Fisheries, Mangalore, 27-31 May
Vama, P.R.G. and lyer, T.5.G. (1990)
- Viability of Vibrio cholerae in water
- Fish. Technol. 27 (2) : 151

Vijayan, V., Syed Abbas, M. and Jo-
seph Mathai, T.{1991) - One boat
midwater trawling - Fishing Chimes,
10 (12): 18

67. Vijayan, V., Varghese, M.D., George,

V.C. and Unnithan, G.R. (1990) -
Evolution of an improved trawl for
traditional motorised craft - Fish.
Technol. 27 (2) : 83

Other publications brought out include:

Fish Technology Newsletter :

Vol. V, No. 7-10

Vol. V, Nos, 11, 12 and Vol. VI No.
1

A Project Report on “Production Units
for Utilization of Low Cost Fish” by
K. Gopakumar, P.V. Prabhu, P.A,
Perigreen, K.K. Balachandran, P.
Madhavan, H. Krishna lyer & A.C.

"Joseph

Proceedings of Summer Institute (Short
Course) on Indigenous Instrumenta-
tion for Agro-climatological Investi-
gations. 6-14 June 1989

Proceedings of Summer Institute on
Packaging of Fish and Fish Products
for Export and Internal Market, 15-
24 May, 1990
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APPENDICES

APPENDIX - 1
HEADQUARTERS
CENTRAL INSTITUTE OF FISHERIES TECHNOLOGY
WILLINGDON ISLAND, MATSYAPURI P.O.
COCHIN - 682 029, KERALA
TLX No. 0885 - 6440
Telephone : Office No. 6845 (10 lines)

Director (Per) - No. 6880
(Res) - No. 351034

Telegram : MATSYAOUDYOGIKI/FISHTECH, COCHIN
HEADS OF DIVISIONS

1. Fishing Technology Division : Shri P. Appukutta Panicker
Principal Scientist

2. Fish Processing Division : Shri P. Vasudeva Prabhu,
Principal Scientist

3. Bio-Chemistry, Nutrition and : Shri P.D. Antony,
Microbiology Division Scientist (SG)

4. Engineering and Instrumentation : Shri S. Ayyappan Pillai,
Division Principal Scientist

5. Extension, Information and : Shri K.Krishna Rao,
Statistics Division Principal Scientist
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APPENDIX II

List of Personnel in CIFT as on 31st march, 1991

HEADQUARTERS, COCHIN

SCIENTIFIC PERSONNEL

DIRECTOR

Shri M.Rajendranathan Nair

Principa! Scientist

‘Dr. K. Gopakumar

Shri P. Vasudeva Prabhu
Dr. K. Ravindran

Shri V.C. George

Dr. T.S. Gopalakrishna lyer
Shri P.A. Panicker

Dr. K. Devadasan

Shri P. Madhavan

Dr. T.K. Sivadas .

10. Shri H. Krishna lyer

11. Shri S. Ayyappan Pillai

12. Shri K.K.Balachandran

13. Shri K. Sreedharan Namboodiri
14. Shri K. Krishna Rao

15. Dr. M K. Kandoran

16. Shri P.K. Chakraborthy

00N oUW

Scientist (Selection Grade)

Shri P.D. Antony

Shri P.A. Perigreen

Dr. A.K. Kesavan Nair

Shri K.A. Sadanandan

Shri P. R. Girija Varma

Dr. A.G. Gopalakrishna Pillai
Shri A.G. Radhakrishnan

Dr. Chinnamma George

PN R WD
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10.
11.
12
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

Dr. P.K. Surendran

Dr. K.G. Ramachandran Nair
Dr. M.K. Mukundan

Dr. P.T. Mathew

Dr. Jose Stephen

Dr. N. Unnikrishnan Nair
Smt. A. Lekshmy Nair

Shri V. Narayanan Nambiar
Shri T.K. Thankappan

Shri A.C.Joseph

Shri K.V. Mohan Rajan
Shri K.K. Kunjipalu

Dr. B. Meenakumari

Smt. Mary Thornas

Shri P.N. Joshi

Shri P.K. Vijayan

Dr. Jose Joseph :

Dr. Nirmala Thampuran
Shri Francis Thomas

Dr. Sanjeev S.

Dr. P.T. Lekshmanan

Shri V. Muraleedharan

Shri M.R. Boopendranath
Shri N. Subramonia Pillai
Shri G. Rajagopalan Unnithan
Dr. M.R. Raghunath

Smt. K.V. Lalitha

Shri V. Vijayan




37. Dr. M.D. Varghese

38. Shri S.K. Bhattacharyya
39. Shri K. Ramakrishnan
40. Smt. K. Vijayabharathi
41. Shri T.K. Srinivasa Gopal
42, Shri P. George Mathai

Senior Scientist
1. Shri M. Nasar
Scientist

Shri K.P. Antony
Smt. R. Thankamma
Shri V. Annamalai
Shri A.C. Kuttappan
Smt. Saly N. Thomas
Smt. Leela Edwin
Shri Braj Mohan

Dr. A. Ramachandran
. Shri T.V. Sankar

10. Shri M. Syed Abbas
11. Smt. K. Ammu

12. Dr. S. Balasubramaniam

VO NO A WN

TECHNICAL PERSONNEL
T-8 (Technical Officer)

1. Shri K.S. Ganesan
2. Dr. P.J. Cecily
3. Smt. K. Radhalakshmy

T-7 (Technical Officer)

Shri K.C. Purushothaman
Shri M.S. Fernando

Shri K.J. Francis Xavier
Shri Durgacharan Besara

LN
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T-6 (Technical Officer)

1. Shri N.A. George
2. Shri T.M. Sivan
3. Shri K. Vasudevan Nair

T-5 (Technical Officer)

Shri M.S. Rajan

Shri N, Sriharshan

Shri V.K. Ibrahim

Smt. T.T. Annamma
Smt. Annamma Mathew
Shri K. Vasudevan Nair
Shri K. Bhaskaran

Shri Varghese Paul

Shri C. Chandrasekharan
10. Shri N. Vareethiah

11. Shri G. Mohanan

12. Shri O. Subramanian

13. Shri P. Ravindranathan
14. Shri T.K. Syed Al

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

W NGk wN

Technician T-4

Shri A. Kassim Kunju
Shri M.L. Anslem
Shri P. Sadanandan
Shri M.K. Sasidharan
Shri P.T. Sebastian
Shri N.M. Vasu

Shri V. Gaspar

Shri Thomas J. Mammoottil
9. Shri P.S. Alias

10. Shri B. Anandan

11. Shri T.K. David

DR W
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Technician - T-II-3

Shri G. Ramadas Kurup
Shri M .M. Devasya

Shri C.R. Gokulan

Shri V. Gopalakrishna Pillai
Shri V.K. Ramachandran
Shri V.V. Johni

Shri G. Ratnakaran Nair
Shri K.V. Baladasan

S AN AN i e

Technician T-I-3

Shri K.J. Augustine
Shri A.K. Jaisingh

Shri K.E. Mani

Shri P.M. Joseph

Shri A.R. Dharaneedharan
Shri E.K. Balakrishnan
Smt, K. Sarasamma
Shri M. Shanmughavel!
Shri C. Rajendran

10. Shri Jose Kalathil

11. Shri K.V. Madhavan

12, Shri K.K. Pappukutty
13. Shri T. Gopalakrishnan
14. Shri P.A. John

15. Shri C.C. Sivan

16. Shri T.N. Manibhadran
17. Shri T.K. Bhaskaran

18. Shri K.B. Thilakan

19. Shri K.K. Aravindakshan
20. Smt. K.K. Sumathy

21. Smt. G. Usharani

22. Shri P.A. Josi Augustine
23. Shri P.N. Sudhakaran

WONG R WN

Technician T-2

1. Shri K.N. Rajagopalan
2. Shri K.K. Narayanan

0N AW

9.
10.

11.

12.
13.
14.
15.

Shri V.V, John

Smt. T. Sailaja

Shri Nobi P.S.

Shri N.R. Gopan Nair

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

Shri Tommy Rebello

Shri A.A. Kunjappan

Kum. K.G. Sasikala

Smt. K.P. Leelamma

Smt. V.C. Mary

Shri P.S. Raman Namboodiri
Shri P.T. Viswambharan

Technician T-I

N OB W

9.
10.
11.

Shri. K.K. Sudhanandan
Shri. Omanakuttan Nair G.
Smt. K.B: Beena

Smt. K.S. Mythri

Smt. G. Remani

Shri Kirtan Kisan

Shri K.D. Jos

Shri J. Samarajan

Shri K.A. Gopinath

Shri P.N. Sukumaran Nair
Shri T. Mathai

ADMINISTRATIVE PERSONNEL

Sr. Administrative Officer

Shri V.K. Sridhar

Administrative Officer

Smt. K. A. Devaky

Hindi Officer

Smt. Jessy Joseph C.




Asst. Finance & Accounts Officer

Shri P.A. Uthup
Asst. Administrative Officer

Shri S. Naveen Chandra Prabhu
Shri M. George Joseph

Superintendent

1. Smt. Alice M. Joseph

2. Shri R. Anil Kumar

3. Shri M. Subramaniam

4. Shri T.M. Padmanabhan (Ad-hoc)

Sr. Stenographer
Shri K.J. Thomas
Assistant

1. Shri A. George Joseph

2. Smt. N.K. Sulochana

3. Smt. T.K. Sarala

4. Shri R.S. Shanmughan

5. Shri A.L. John

6. Shri M. Gopalakrishnan

7. Smt. M.S. Susanna

8. Shri V.N. Rajasekharan Nair
9. Shri M.T. Joseph

10. Shri A.K. Venugopalan

Stenographer

1. Shri K. Ravindran

2. Smt. N.K. Saraswathy
3. Smt. R. Vasantha

4. Smt. V.P. Vijayakumari

Senior Clerk

1. Smt. Annamma Varghese
2. 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. Venugopalan

Shri P.K. Sreedharan

. Smt. T.K. Susannamma

Junior Clerk

WRONOO R WD
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Shri P.V. Venugopal
Smt. P.C. Kamalakshy
Smt. N.I. Mary

Shri P.K. 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.S. Aleyamma
. Shri V.S. Ambasuthan
. Shri A.P. Gopalan

Shri S. Radhakrishnan Nair

. Shri K.B. Sabukuttan
. Smt. G.N. Sarada

. Smt. P.A. Sathy

. Shri P. Krishnakumar
. Shri K.C. Baby

. Shri C,K. Sukumaran
. Shri V.C. Sunil




23. Shri P.P. Varghese

24. Shri S.R. Vijayakumar

25. Smt. Lillykutty George

26. Shri P.K. Somasekharan Nair
27. Kum. Ajitha K.S.

28. Kum. Latha K.

Jr. Stenographer

Shri P.K. Raghu
Kum, N.Leena

Smt. S. Kamalamma
Shri K.V. Mathai
Kum. Anitha K.John

SA SR N

Telephone Operator-cum-Receptionist
Shri P. Bahuleyan

AUXILIARY PERSONNEL

Senior Carpenter

1. Shri V.S. Augustine
2. Shri Philip Durom

Carpenter

1. Shri P. Joseph Paul
2. Shri M. Sankara Panicker

Staff Car Driver
Shri M.G. Narayanan Nair
Driver

1. Shri R. Rengaswami
2. Shri K.V. Mohanan
3. Shri K. Nakulan

4. Shri G. Jyothi Kumar
5. Shri O.K. Xavier

Plant Attendant

1. Shri C.C. Gandhi
2. Shri N.C. Bhaskaran
3. Shri K.R. Kesavan

Deck Hand

Shri K.K. Lekshmanan
Shri T. Balan

Shri P.K. Pushpangadan
Shri T.K. Dasan

Shri E.K. Chinnappan
Shri M K. Asokan

Shri D.G. Rao

Nk N

Cook
Shri E.R. Krishnan
Plumber
Shri V.A. Sudhakaran
Sr. Gestetner Opefator
Shri K.K. Appachan
jr. Gestetner Operator
Shri K.K. Madhavan
Animal House Keeper
Shri B. Ganesan

Hindi Translator

Smt. K. Sobha




SUPPORTING PERSONNEL
Supporting Staff Grade IV

Shri K.K. Radhakrishnan
Shri O.C. Lonan |

Shri O.A. Krishnan

Shri E.S. Sreedharan
Shri E.S. Balachandra Pai

LR wN -

Supporting Staff Grade Il

Shri P.A. Thomas

Shri K. Balakrishna Pillai
Shri P.J. George

Shri A.G. Vasu

Shri M.K. Thevan

Shri P.M. Pakeer Mohammed

ok W

Supporting Staff Grade - 1I

Shri S. Rajan

Shri T.V. Manoharan
Shri T.T. Velayudhan
Shri C.A. Krishnan
Shri P.A. Shanmughan
Shri K.N. Mukundan
Shri P. Gopalakrishnan
Shri P.D. George

Shri K.B. Bhaskaran
10. Shri K.K. Karthikeyan
11. Shri K.A. Kunjan

12. Shri T.T. Thankappan
13. Shri P.R. Unnikrishna Panicker
14. Shri R. Chellappan

15. Shri A.R. John

16. Shri C.N. Raghavan

WO NOUTAE WD -

Supporting Staff Grade -1

1.
2.
3.
4.
5.
6.
7.
8.

Smt. P.L. Rosily

Shri K.N. Velayudhankutty
Shri T.G. John

Shri P.T. Anthappan
Shri T.K. Viswanathan
Shri P.A. Sivan

Smt. C.G. Radhamony
Shri N. Krishnan

9. Shri C.D. Parameswaran
10. Shri V.T. Sadanandan
11. Shri P.P. George

12. Shri A.V. Chandrasekharan
13. Shri P.V. Raju

14. Shri M.N. Sreedharan
15. Shri E.D. Damodaran
16. Shri M.M. Radhakrishnan
17. Shri K.K. Karthikeyan
18. Shri K.D. Santhosh

19. Shri K. Dinesh Prabhu
20. Smt. C.- Ammini

21. Shri P.T. Chandran

22. Shri P. Mohanan

23. Smt. P. Ammalu

24, Smt. V.K. Bhanumathi
25. Shri T.A. Kuttappan

26. Kum. Tessy Francis

27. Shri Shaji T.N.

28. Shri T.K. Rajappan

29. Shri P.D. Padmaraj

30. Kum. Jaya Das
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VERAVAL RESEARCH
CENTRE

SCIENTIFIC PERSONNEL
Principal Scientist

1. Shri K.K. Solanki
Scientist (Selection Grade)

Dr. P.G. Viswanathan Nair
Shri Rajendra Badonia
Shri A. Vasanth Shenoy
Shri R.S. Manohar Doss

HwN e

Scientist S - 1

Shri Puthra Pravin
TECHNICAL PERSONNEL
Technician T-4

1. Shri G.P. Vaghela
2. Shri J.B. Paradwa
3. Shri D.K. Ukhabhai

Technician T-1- 3
Shri K.V. Baladasan
Technician T-1- 3

1. Shri S.R. Jethwa
2. Shri M.M. Vara
3. Shri T. Gangadharan

Technician T - 2

1. Shri K.U. Sheikh
2. Shri D.R. Apamati

Technician T - 1

1. Shri AP. 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. ShriT. Viswanathan

Junior ‘Stenographer

Shri Ramesh Kumar Dhirendrapuri
Goswami .

AUXILIARY PERSONNEL
Hindi Translator |

Shri Shitala Prasad Thiwari
Deck Hand

Shri G:.B. Tandel
Shri H.M. Kotiva
Shri G.R. Bhogte
Shri Malam Bachu Sidi

W

Cook

Shri G.L.Tandel




Driver
Shri Sida Hanif Ummer Bhai
SUPPORTING PERSONNEL
Supporting Staff Grade - Il
Shri P.A. Abdul Rahman
Supporting Staff Grade - I

1. Shri K.C. Fofandi
2. Shri K.A. Massani
3. Shri N.N. Goswami
4. Shri Harbhajan

Supporting Staff Grade - 1

1. Shri B.M.A. Khoker

2. Shri D.P. Parmer

3. Shri D.B. Chudasama

4, Shri K.J. Damer

5. Shri P.N. Chudasama

6. Shri H.V. Pungera

7. Smt. Chandrika C. Tank

8. Smt. Gangaben Niren Chorwadi
9. Shri Dodiya Khodia Viram

10. Shri Druba Charan Bhoi

KAKINADA RESEARCH
CENTRE
SCIENTIFIC PERSONNEL
Principal Scientist
Dr. C.C. Panduranga Rao
Scientist (S.G.)

1. Shri Sibsankar Gupta
2. Shri S V.S. Rama Rao

3. Shri Imam Khasim Sahib
4. Dr. Subrata Basu
5. Shri J. Sita Rama Rao

Scientist

1. Shri Ruspshankar Chakraborthy
2. Shri M.M. Prasad

TECHNICAL PERSONNEL
Technician T - 4

1. Shri A. Veeranjeneyulu
2, Shri V.V. Ramakrishnan
3. Shri Srihari Babu

Technician T-11 - 3
_ Shri K.V.S.S. Kusuma Hamath
Technician T - I - 3

1. Shri Laxmanédu
2. ' Shri Veera Raju

Technician T - 2
Shri B. Ramaiah
Technician T- 1

1. Shri K. Prakash Rao
2. Shri N. Venkata Rao
3. Shri Ramesh Singh

ADMINISTRATIVE PERSONNEL
Assistant

Shri G.C. Adhikari
Junior Stenographer

Smt. Satyanarayanamma
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. Senior Clerk

1. Shri Ch. Satyanarayana
2. Smt. B. Hemalatha

Junior Clerk

1. Shri Nirmala Raju
2. Shri Kanakaraju
3. Shri Chinna Rao

AUXILIARY PERSONNEL
Deck Hand

1. Shri K. Sarangadharadu
2. Shri Karri 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 Il

1. Shri Thirupathi Rao
2. Shri N. Gnanaranjana Rao
3. Shri O. Heman

Supporting Staff Grade - 1l

1. Shri C. Kamaraju
2. Shri V. Kamaraju
3. Shri K. Kameswara Rao

4. Shri Melladi Perraju
5. Shri B. Sivanandham
6. Shri K. Appa Rao

Supporting Staff Grade - I

Shri Vasipilli Yelliah
Shri S. Chakram

Shri S. Appa Rao
Shri Venkata Ramana
Shri G. Bhushanam

BURLA RESEARCH
CENTRE

SCIENTIFIC PERSONNEL

Gk W

Principal‘_ Scientist

Shri C.V.N. Rao
Scientist (Selection Grade)
Shri Anwar Ahmed Khan
Shri A.K. Chathopadhyay
Shri K.N. Kartha

Shri Percy Dawson
Shri J.K. Bandhopadhyaya

AN AN

TECHNICAL PERSONNEL
Technician T-l -3

1. Shri Baikunta Pradhan
2. Shri Binod Kumar Pande
3. Shri Asok Kumar Panigrahi

Technician T-1-3

1. Shri Gurudas Ram
2. Shri P.M. Pattanayak




Technician T - 2

1. Shri Radhu Pandey
2. Shri Sathrugan Kumara

Technician T - 1

1. Shri Damodar Rout
2. Shri Ashok Kumar Naik
3. Shri Rabinarayanan Sahoo.

ADMINISTRATIVE PERSONNEL
Assistant

Shri Jatindra Kumar Mishra
Sr. Clerk

Shri Udekar Pande
Jr. Clerk

Shri Laximinarayan Badi
AUXILIARY PERSONNEL
Driver

Shri Narasingh Pande
SUPPORTING PERSONNEL
Supporting Staff Grade IV

Shri Gajendra Karali
Supporting Staff Grade - Il

1. Shri Laba Nag
2. Shri K.C. Mehar

Supporting Staff Grade - Il

1. Shri Ratan Chand
2. Shri K.C. Nayak

3. Shri G.C. Mehar
4. Shri Sathrughan Seth
5. Shri S.C. Mehar

Supporting Staff Grade - 1

1. Shri Badrinarain Guru

2. Shri Satyanarayan Mirdha

3. Shri Premlal Pande

4. Shri Godabari Mahanandia
5. Shri Santosh Banchor

6. Shri Jaisingh Oram

7. Shri P K. Bhangaraj

8. Shri Dibyalochan Pattanayak
9. Shri Surjananda Dishri

1

-10. Shri Karfulla Bag

GOA RESEARCH
CENTRE

SCIENTIFIC PERSONNEL
Princfpal Scientist

.Shri G. Narayanappa
Scientist (Selection Grade)

1. Shri H.N. Mhalathkar
2. Shri T. Joseph Mathai

TECHNICAL PERSONNEL
Technician T-1-3

Shri A.B. Varghese
Technician T - 2

1. Shri Koruthu George
2. Shri Aravind S. Kalungatkar




ADMINISTRATIVE PERSONNEL
Sr. Clerk

Shri A.B. Rodrigues
Jr. Clerk

Shri S.K. Dhabarde
AUXILIARY PERSONNEL
Driver

Shri Umesh D. Arosker
SUPPORTING PERSONNEL
Supporting Staff Grade - 1l

1. Shri D.D. Naik
2. Shri R.D. Padnekar
3. Shri Vasudev G. Kubal

Supporting Staff Grade - 1l

1. Shri Menino Souza
2. Shri P.S. Morajkar
3. Shri C.B. Shirodhkar

Supporting Staff Grade - 1

1. Shri V.P. Halemekar
2. Shri Gopisankar Chodankar
3. Shri Chandrakanth Kolvalkar.

BOMBAY RESEARCH
CENTRE
SCIENTIFIC PERSONNEL
Principal Scientist

Dr. M. Arul James

Scientist (Selection Grade)

1. Shri S.P. Damle
2. Shri Dinesh Kumar Garg
3. Shri H.K. Beri

TECHNICAL PERSONNEL
Technician T-11-3

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
Supporting Staff Grade - 11l
Shri A.T. Waghmare
Supporting Staff Grade - 11

1. Shri B.M. Ghare
2. Shri B.S. Tambe

Supporting Staff Grade - 1

1. Shri Prakash B. Bait
2. Shri Vinod S. Salvi
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
3. Shri K. George Joseph

TECHNICAL PERSONNEL
Technician T - 4

Shri T. John
Technician T - 2

Smt. Tara Karupalli
Technician T - 1

Smt. N.K. Sreelekha

ADMINISTRATIVE PERSONNEL
Sr. Clerk

1. Shri M. Ravindran
2. Shri K.P. Velayudhan

AUXILIARY PERSONNEL
Driver
Shri T.P. Balakrishnan.
SUPPORTING PERSONNEL
Supporting Staff Grade IV
Shri E. Gangadharan Nair

- Supporting Staff Grade - III

Shiri C.M. Gopalan

Supporting Staff Grade -1
1. Shri K.K. Lakshmanan

2. Smt. M.V. Valsala.

APPENDIX - 11l

BUDGET/EXPENDITURE STATEMENT FOR THE YEAR 1990-91

Rs. in lakhs
NON PLAN PLAN
Particulars Budget Revised Expenditure Budget Revised Expenditure
Estimate Estimate Estimate Estimate
Establishment Charges 228.00 204.00 201.46 2.00 — —
Travelling Allowances 4.50 4.50 4.31 2.00 1.80 1.00
Other Charges 40.70 51.50 45.02 46.00 53.20 39.99
Total 273.20 260.00 250.79 50.00 55.00 10.99

96



st

I A Fdeeral Y T & |
fafm vt s @ ¥ 3ew
Iudfegt 1 At faawer i fear @
gl

W TS WEEN WA HI
TS T ¥ SEER 9 9
TRA Ao & fou fAfa sk %, W 9.
H. g W 7.6 TH & R E
| H1 900 ¥ 98 I T 6 A
g AFg g

wig ®1 AR! & S G N1 AR
F o fafidem <t fasfaa e wm@m

fafg wem Sl ¥ 90Y  THe
grf=aa F F T 60-100 T ¥
et v fafaa fawam)

SR ¥ T & A et 3

FeA-FEAT T AfeH IHSE gl FAN
St ¥ gHEHR) AR 9STI

W % AREEF Ho0q 8 g
¥ gfo-ufiedl W ® 9

AT SR ke It % T 20
TH Hie 9 gl ¥ W st wew 20
Tq &2 5 e g fAaerm gl

R % GHEEE & gifdE K
Zhs U o w9 & & F WeRa
ot H W &9 A o e 99

T At § FEEE FA % T
A T I T Aferd IIGFRT e |

& F FFd 99 ¥ AEgids 91
R @WeF a1 & O forfea
fran )

ke ¥ ffie e
forR =2 weell § ) e e weet
o, S fofde wen % foagrst feg fam,
Siciiic T
#N Feaw, TR AR AW HGUREN
et ¥ gl e § st wem )

R
T % GlETSEE Sl AR R
T |

FRE ARG A e e
fafy ¥ wEu-we #, A9, 99 SR
il Ho&d 5% MW Siifasht e TF
wEAT §, 1 30e U 99 @ Afew qmg
T €@ S ERAT g




MU HAGR FH F HAMA/FT
F[E Hg! ¥ Fd Halyd § d9gd
e el @ gen)

A FEF H §GF ST FH1 10
q 4§ o7 IEfiite WL a6 FAIRAROT
FA ¥ foEiRa AFeResE & of
LICURSECIR ]

FFH AR 9T 1T wa/4A0N A
¥ Ao R f1 Eel AEe
FARART 5t ¥ IR aR & 4
gl

o1 # T Ao H |ifhAid e
AEY F TRACHESIE THE ST FFha
TR e g A 3 A &
W I @ pfa : fmm @ S )

HHY FCAL! F doq & folT TH
Tl Syt fawfea fran m@n)

200 fF. IM R oF \if e +¢
¥ fow o frssH W MY farfaa
frar @i

/AN R Fa F ST
IR ® T g T g, Fad Uh q9HF

TR IR & ¥ fgear yam ot ST
gl

Hegaid & fAufg o & @9
FeqG FL I, AT, Wi ST AR
Fie W& S IRacNedsl & 9
s dey @i g=1)

frafa st siafa ™R ¥ fou
A R A I & RN W TH
Tew FAH W 75 1990 § =R
T, o fafm R favafarea, 9
Tl o Wk g@R SuwEr ¥
i IHER wET fQ)

TF ARC-wH, ad a=
W AR AR g A ik %
foaor warfase” fFon @ o1, Aol
e, wifs=sd &1 femr

WA GR & €@ SN AT
F | TF Ggarh SFH & & H, "=
o Ao ¥ 99Em ¥ MU 99
gt o TF IRAHT RAE dar fFan
T AR HEE w WS Rar g




waﬁrww%ﬁqﬁfﬁa
7.6 Tq hRE] R e &1 aqganad
w1 gdeor fRar it Sugad 9@ Ay

S g F Y, A, AeT-AEAe
A F fufor § g e 1 ol
QAR e i R T ®R A AR
T 9. FE. T & yRga o o

g M IR Ll (T, =g, IR)
¥ w9 gl 499 a) (W & fafadem
H QR o o WA AE. T F
fawR gg wgd fFar

fofag 9K F Wl ¥ UHEE F
foq ggeTell TS gaEERl e
21, 60 ¥ 100 TH TH STfedi ¥ 907
qhe YT g )

W e, Wk ¥ afi=m wmr
(= ¥ Mor 9=l wwn) swew 16°
15" W -16° 47" I AR @MW 71°
45 Y& 72° 18 W W yefl wE
AT v, HeEl ¥ e G %
e SugEa ¥, 9@

Al gEfase A ¥ Wk
I f &7 ¥ MRW By g gwe (K
Fao fhg Wt & A yafa gease &9
A wieg ReEl s §1 A, Taet
g g w9 #, RAOE Rt A dane
F ¥ Iy At I ARH g4 g

FANTEIE HiST SiEEa 1 9aR
& &L aAfedt 1 au dawe % fog
gl

. F P W R
TR F FewA w1 H oA R

@, Wt i daRARes R
¥y FEA A W IoAaw Rl

o7 dife shewa ok . AARAE ¥
qen € 4 I T g

15-150 @ @ wfEEH ¥
A FREH frew I | A+

99gH ¥

g ¥ PR 3 § EaEE @
faga F F o0 s A 9 9EqnT
g s g wF @y df R B
I




47, WX I GRfeE 9 eHEaeE
J, WG IRF=T AN F S FaQud AR
da A, @ - 20° @ A MeW
T S N 40 THY T qUE WA
gl

T fhT T I R R AHE
AfE T TN FEh AR FQ S 9
H&g MA 1 fmio s weaiEa e
™I

o, T I T = T
g€ IR g )

YRA ¥ 9FEH! € ¥ TS U
M 7Y | 19 TG W & IIARA
23.2 ¥ 48.47% 9% sRafiq feE@r =)

e AFmres—w  geifaa
ammE (5-10° @) % 5« # 50 A
A W Ffew fem Sifaa | w=ar g1

Td. AHEEeNSTE ¥ U 60
I w F fog dW/ac dEwE
FREH A GG S 10 R W H
FAT WL & FAIRANPT fhar
=fgq| e 7o & I IR
F goit smHHe ¥ faeg wA di/dAin/
A/ TR E W - @D
% Y At TEER faEE we=n

Y MW Fha IR AHR Fhe A
F A F T Sfaa FT wmmET 1
=4 e @

WI-"h, 9T av
qeeia fame fedis=

Teu Iuefuat :

T SR A FATEA /T
HT I H FRARIA Hale # Aferh
THEER) fel, S ¥ afy % e
g ST g
T AR R A % e
g SR wiFEE sEfite T ifFas
W F wgd A ¥

TSI e Heedl & 4G by g e
e JeEt ¥ |99 9 ol ® fafaean
fram ¥

ST e R g

T fARRan sf & o 3AEE YHE 998
Eoife s

T Sy SR, §-Ficdl, ThdHelpied
IE, Wiegd vy I @t I <o
g4t 9 % Saffa fifaa iem * I
T B T R AT Qe ERy




A Sitaq & g faalia g a1 fawen
g

wifpeaed 8 ¥ T={—
Afrasite e S @ 99 § AR
dqaviiFa |t wod W 9 §RaT §
dfF & g & M T g1 S
3!

Hfad ¥ I Fg AFHI A
FA@fcfean SEfr TRY 3 S @

qF F Do, WA dan TRy
W@y w1 fsfa wifeT fan
X Agga o anf At F | SHF
A ASENEOT &HAT T HeqTqS gy i
W W H Wl {5 A A 9
¥ i amAe sifea R

200 . W, WK 9% WifeTFE@
F foq uF fasSH T WK AifeT &t
Atwmea 1 fhar T R Gefaa B

T T IR AE HRT 3T A
S aga 9 foroiefl 1 ITHAT FL@l §)

TR, gar K wifegant
IECIS G

wer Iueifsat

/AN IR T I
IR & S B T g, A UF GAES
TN SR % g9 fgen vem fean s
g\

1991 ¥ U&X Aol ¥ W Wi 3K
TE S ghe ¥ Prfdar w1 b
i T Sad-ue. 1991 ¥ sl
% dF, T F F R0, e qgT
w@mmwmﬂ?\w’f%mﬁ
3@ T

AT X Fowen H TH. SEaEH!
F IJORA YW HE TE 52 K
59% AT TH A ¥ Wi T 8§17 I
85.5%. TUHN Al fhar g

Hogart F fulg |1 € @wE w0
FETH FA L, AL, WHE ST AL
FHled d&q1 S8 IRadElieaet F 9™
wEHE dey @R =i




faeR i Gwike ¥ frg 20 T
BE I F T A AEw THERR
el §, 20 TH 92 ST % Sfeh gl |

7 ¥ ffie 3w & g™ fag
fa =2 W Y g # 9 Iwihel
# fafde sfifiemor # 9REmwr sgm=n
4

ke Fa0 TwEm ¥ i SEE
MW Shiaw 3y s Rt Ae A
FHY A H IqdH g

T F g™ 90 FF F T Mem
7o U Rems # 9% ¥ 99 9 9
# e g g Reae M sl el
T S R gease g1 S99 YEeEE
F HH! # WE T 9@ ¥ U 9
A FH 5-107 a0 =i # IRERa T
Sfad g

0.5 ¥ 17 ®RAMRH ¥ W™
IRAMNET LA | @AY 01 F 7o Hie
9 YFE 4 @R fwan s owwd gl

8-10 e & HJW wau v H
AU A ¥ SR FT o=y O &

am dEeeA Iew Sfied yed wE
gl

GEESEn F AHAN ¥ forg g@dfud
HY IO 1 YR AU AfeF gL
TR A g

FRAST AJHUH heg
Teq Judfeat
N AR GgI g & A

THEFR § PERT ST g T

I F, @ W e e IO g
¥ @ TE W Yl

3T e AT ¥ WA I qa A
Niciiee!

G dFEmE ¥ F IW ¥,
- glause S QAR Y
I

TR 9K § Ioer= g

W # HHY O EAEuE @l g

yfRasft auHE ® MM 9 W)

ga-yftea, HEEd Hig I SISl
w1 e sim 9 e go@r g

vi



it # o we F e, Dieaw
e a8 wewEe ¥ RAERT F@ |
TG HE # 6T SRS W T
feaE w=a g

ThH § W A F RH e,
g 9= F A 91 AfF ofiaT FA
¥ wgar g REE gsa1 g

EAIIE HF F SYART DI {9
UF B TWH T I qEEAAS aEGS
¥ ofaRa + § Rasfi qmwm #®
warfta, gfea et 1 TR Shfasr
wgdl e ysan g

i wW T - 18° W & RM
F 9 T 7o B Sl RIEPER
F o wfA RER v=d@t g1

TEN A g
qed Iudfeuat :

W WA F I FEA-FCAT 6
e F U wag] fagn Fom st sife
THESRY e g

et auEE R W WEW a6
TR Siifesrt % | Fafa wEn 5 e
=y drg-faam SO, g PeRA
Y T8 F HIY THS! I qNEA 4, TH
FH ¥ I g gl

Titha Tewd! 1 & & |/ ) i
& ¥ for weia v ¥ g dRigRaa
T AEF F WG TF =W 91 A1 fEi
R @

Ot Ao 9 ST Aot
A ofiffasH T g sEEmEE #
SRy SO~ IO 9 g

95 AT Fg

e SrefEREt

S S T e e

e Y, ¥ 9T O AR F 407, WiE
W g

£ 1.0 fFIm ¥ wifda @St ¥ w9
#, v F R A HERU EHHE,
35 gHA TF HI Ah SHfeeT giead
¥ dt fer TR TRl @
SguaEtEs o 3R Efimrar W oA
FH gl Sl g

FHIfwle AFEUR Feg
T Juafseat

3, FH-S9C @M A, q IqA
Ay Wi ¥, fora, aRaeft aaE & W
Wifoem 0 ¥ FH A AgH g, fonfad
T /@

vii



TG T -D-A F HawA
W YRR seags ag faemar § & Q@
Shifad Siq #1 667 81 T el HhuA
gl

FARA ARAY o FEH AQ0-51d
T e fafd 3 & af ¥ saw
&, Sa A, 99 oK wrn 7o
g B, g ¥ @ wEH T &
Welka et <1 war g, W@ Ehal g

HTEHIEF FEIEa 7o ¥ I,
RTEU SIAR S gl FhfT o1 dfa
A Shaem AR o 9rg e g1

[ S wn wRaRa saafis
Hafta feat deel! AT uh F ITAERT
TR 1 A=, I NS FEHRdl
FH ¥ F9 AR HgM 9% @ gl

Trafora A & forg & gha & A
T % fu W@ I B e S I
ST SaTEETaE e ¥ W ged
AR qoewr IYARa T awfl o
aferat F TlmreT RgeF W a1 A wgA

T FIC AFT FiE SIET § ST g1 gid |
T W GEERYE I Y el
Aferal) T Tl 1 ¥ HA A S TR
Shfeerr sic ft @i@T wwaT g

o 5 W =Ra T HA-fred
F FH ¥ @ M HE R A F
o F1 g 9 ¥ A1 /AR
%7 Hg gEHRUE I9 fgsew T 9GS
¥ <ty ¥ oW welt § W A w0
A gl

fafm s @ W i wheE
A WEwH T H § ¥

wHA AR ¢ A wE SEw. 4,
¥g1 Haws (T, ¥n)
s Sh T WA
R o
sfmdtan. &+,
& srgaRs




