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Fish processing

Studies were initiated to evaluate the suitabil-
ity of various traditional fish preparations for pre-
serving them in frozen or canned forms. The prod-
ucts prepared were fish molly, chilli fish, fish in
sauce, ordinary fish curry and fish in salt, tama-
rind and spices. Fish molly was prepared using
seer fish and coconut milk. There was no signifi-
cant change either in the sensory properties or in
the chemical characteristics during 2 months stor-
age at —20°C. Chilli fish prepared from seer fish
showed good organoleptic characteristics. These
characteristics were retained even after storage
for one month at —20°C and subsequently for four
months at -35°C. Ordinary fish curry prepared
from milk fish, Chanos chanos, remained in ac-
ceptable condition even after storage for three
months at —10°C. The major change noticed was
in texture, which became slightly tough. There
was also a slight change in taste. At —35°C the
sample retained its original characteristics includ-
ing texture. The traditional seer fish curry in tama-
rind, salt and chilli was very good even after stor-
age for four months at —35°C. Texture also was
very firm.

Battered and breaded fillets from red snapper
(Lutjanus spp.) developed slight off taste after 10
months storage at —20°C, but was in acceptable
condition up to 12 months. Vacuum packed
samples, on the other hand, remained in good
condition during the same period.

Defatted and deodourised gel was prepared
from the mince of Euthynnus affinis. A dehy-
drated product was prepared from the gel by ap-
propriately diluting it and spray drying the re-
sultant free flowing gel. A product, white in
colour, was obtained. The limiting amino acid
was isoleucine. The dehydrated product packed
in 300 gauge polyester — polythene laminate
developed slight off brown colour after six
months’ storage at ambient temperature. The
functional attributes like miscibility with water,
water retention and protein stability however
remained unchanged.

A7

Packaging

Standardised the process parameters for the
fresh water fish rohu in curry medium in retortable
pouches. Among the various treatments with
alum, brine, frying etc. the samples packed in
curry medium after frying had very good accept-
ability, compared to other samples. All samples
were processed to F_ value of 8.5. The fillets
treated with alum and brine disintegrated after
processing. The time taken to achieve the required
F_value was 45 minutes in case of alum and brine
treated samples, whereas, the fried samples took
75 minutes. Storage studies of the samples stored
at room temperature were carried out. After six
months storage, it was observed that the fish
pieces in the curry were intact and the curry had
good consistency. The product had good accept-
ability with regard to all sensory characteristics.

Storage studies on seer fish curry in see-through
retortable pouches made of multilayer films based
on:nylon and polypropylene were carried out. The
product had a shelf life of 4 months at room tem-
perature. The samples after 4 months were re-
jected by-the taste panel due to off flavour, bad
appearance, soft texture and rancid taste. The
main reason for the short shelf life in see-through
pouches is the high oxygen transmission rate of
the film used for making the pouch.

Processing of ready-to-serve carangid, locally
called as ‘thiriyan’, in curry in retortable pouches
was carried out. F_value of 10 and cook value of
100 were found to be optimum for this product.
Sensory evaluation of the samples stored for one
year at room temperature showed that the prod-
uct had good acceptability with regard to all
senosry parameters and sterility test.

Storage stability of frozen seer fish steaks un-
der vacuum and in air was studied. Seer fish
steaks were packed in 12 p plain PEST laminated
with 300 gauge LDPE under vacuum and in air
while the control samples were packed in 250
gauge LDPE. The samples packed in ordinary
LDPE were rejected after 12 months of storage,
whereas, samples packed in the laminates under
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vacuum and in air were still acceptable even af-
ter 13 months.

Effect of vacuum on the shelf life of mackerel
inice was carried out. Fresh mackerel was packed
in 12 p plain PEST laminated with 300 gauge
LDPE under vacuum and in air. These samples
were stored in ice and were regularly monitored
for changes in chemical, bacteriological and sen-
sory parameters. Vacuum packed samples were
acceptable only for seven days, whereas, air
packed samples kept well for eight days. Treat-
ment with ascorbic acid before storing in ice un-
der vacuum slightly improved the keeping qual-
ity compared to vacuum packing alone.

Preliminary experiments were conducted on
marinading mussels for preparation of pickles and
other culinary preparations using flexible pouches
and rigid containers. Fresh green mussels (Perna
viridis) were collected and the shucked meat
washed and blanched in 3 per cent boiling brine
for 5 minutes. The blanched meat was then cooled
and packed in polypropylene rigid containers and
flexible pouches made of polyester — polypropy-
lene laminates. The flexible pouches developed
delamination and the product developed adhesive
taste due to migration of adhesive odour. The
samples packed in PP containers did not show
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any off odour and were in acceptable condition
even after 2 months of storage at room tempera-
ture.

Preliminary studies on the suitability of differ-
ent types of indigenously available casings for
packing fish sausage were undertaken. Locally
available natural casings and polypropylene cas-
ings were used for packing sausages. Sausages
processed in natural casings did not withstand
high temperature. The casings were damaged
when processed at 115°C for 30 minutes. No
undesirable changes however occurred when pro-
cessed at 100°C for 30 minutes and the sausages
exhibited good sensory characteristics. Indig-
enously available polypropylene casings with-
stood the processing at 15 psi for 30 minutes and
the sausages showed good gel strength and other
sensory characteristics.

Battered and breaded fillets from cultured fresh
water fish, rohu, were packed in imported and
indigenous thermoformed trays to compare the
suitability and efficiency of the containers dur-
ing frozen storage of the fillets. After 9 months
of storage at-20°C, the samples, in general, did
not show any r;:inarkable differences with regard
to sensory, chemical and microbiological param-

eters.
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levels of all toxic metals were below the national

and international limit. Mercury level was very

low (<0.1 ppm). However, liver had higher lev-
- els of Cd and Zn.

Isolation of food fishes and
determination of metal levels

In an attempt to find out the source of Cd con-
tamination -in cephalopods, the food fishes of
cephalopods were analysed for the presence of
metals. The results indicated that three species
of food fish, viz., Ptalycephalus tuberculatus,
Terapon jarbua and Priacanthus Aamrur had Cd
in the range of 0.44 — 1.81 ppm. The results throw
some light on the probable source of Cd in cepha-
lopods.

Evaluation of cadmium toxicity in albino rats

Feeding experiments using albino rats were
completed. The rats were fed diet containing liver
bound Cd and inorganic cadmium. The general
health and activity of the animals, growth, weight,
anaemia etc. were recorded. Finally the animals
were killed and different body components includ-
ing muscle, liver and kidney were analysed for
Cd and other metals. The Cd level in the experi-
mental animals {muscle) was in the range of 0.135
-0.248 ppm compared with control value of 0.151
ppm. However, Cd and Zn concentrations were
found in higher quantity in the liver and kidney.
Histopathologial investigations of the liver and
kidney tissues did not show any lesion.

Studies on microbial quality

More than 150 samples of different frozen
seafoods comprising prawns (HL,PD,PUD, PC,
PDC), squid, cuttlefish, octopus, crab meat, fin
fish etc. meant for export were tested for bacte-
rial quality. All the samples were free from E.
coli, Vibrio cholerae and Listeria monocytogenes.
However, seven per cent of the samples were con-
taminated with coagulase positive Staphylococci.
Salmonella was present in less than one per cent
of the samples.

Forty eight samples of frozen fish and fish prod-
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ucts meant for export were found to be free from
staphylococcal enterotoxins A, B, C and D.
Strains of S. aureus which produce enterotoxin
A,B and D were isolated from frozen squid rings
and tentacles meant for export.

Effect of different levels of sodium chloride
on the growth and toxin production of three strains
of enterotoxigenic S. aureus which could produce
enterotoxins A, B, C and D were studied. The
organisms could not produce toxins in fish in the
presence of 20 per cent or more sodium chloride.

Survival of two species of the enteric patho-
gen Shigellae viz. Shigella flexneri and Shigella
sonnei in crab meat homogenate at different tem-
peratures ie. ~20°C and 7°C was studied. It was
found that S. flexneri could survive up to 21 days
at—20°C and only up to nine days at 7°C. §. sonnei
could survive up to 35 days at -20°C and only up
to 20 days at 7°C.

Studies onl water quality

The defects of water used by the fish process-
ing industry included colour, brown sediments,
odour and higher levels of free and saline ammo-
nia, albuminoid ammonia, loss on ignition, TDS,
hardness, chlorides, Fe, Pb, Cd, pesticides, phos-
phorous., phenols, residual chlorine, total bacte-
rial count, coliform count etc. Methods of treat-
ment were suggested and the defects rectified.

Standardisation of existing commercial
production of dried shell-on prawns
based on HACCP

The present status of the commercially pro-
duced shell-on prawns was evaluated by a survey
of the product from the dry fish markets, depart-
ment stores and other outlets where this product
is sold. It was observed that the product is dis-
played and sold in a most unhygienic condition
in the dry fish markets. The samples also had high
moisture and filth and were contaminated with
bacteria and fungus, whereas in the department
stores they are sold in a ready-to-cook condition
in polythene packs. Some common defects no-
ticed were:
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dried to concentrate the protein. The product was
packed in polyester-polythene laminate pouches
and stored at refrigerated as well as ambient con-
ditions. Functional properties such as water re-
_ tention, protein binding , oil emulsification ca-
pacity and density were measured at specific pe-
riods of storage. Amino acid profile of the prod-
uct was also determined.

Studies on bio-toxins

Based on a survey on the availability of shell-
fish, collection of live shellfish was carried out
from Vizhinjam, Poovar, Kovalam, Mulloor,
Kollam, Shakthikulangara, Cochin, Cherai,
Kannamali, Puthuponnani, Calicut, Thikkoti,
Pallikkandi, Moodadi, Kappad and Thalassery.
The species collected included clams (Meretrix
meretrix, Meritrix casta, Vellorita cyprinoids,
Grapharium turnidum, Paphia malabarica), oys-
ters (Crassostrea madrasensis, C. cucullata, C.

discoides, C. gryphoides) and mussels (Mytilus
viridis and M. indica). Besides, mud and water
samples were also collected from the area. The
samples were extracted in the laboratory as per
AOAC procedure and tested for paralytic shell-
fish poison (PSP) and diarrhoetic shellfish poi-
son (DSP) using standard mouse assay.

PSP was not present in any of the samples.
But DSP could be detected in samples collected
from Cochin, Ponnani and Calicut in concentra-
tions less than 1 mouse unit/g. The quantifica-
tion and characterisation of the toxin is in
progress.

More than 120 samples of fish and fishery prod-
ucts collected from various fish processing indus-
tries were also tested for PSP and DSP. Three
samples were found to contain DSP in quantities
less than 1 mouse unit. No PSP could be detected
from any of the samples.
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as well as direct plating on Inositol Brilliant Green
Bile (IBB) agar. Water and mud samples collected
from the same locality were also tested . Four
presumptive colonies were isolated and subjected
to various biochemical tests. All the cultures
failed to give the typical reaction, thereby indi-
cating the absence of this organism.

The cultured fish samples, carp, golden carp
and catla along with mud and water of the farm
were found to be free from P. shigelloides also.

Aeromonads in fish/ fishery products

The aeromonads in frozen fish fillets were es-
timated by three different procedures, a direct
plating method using starch ampicillin agar, MPN
procedure outline of the USFDA and a modifi-
cation of this method. About 30 per cent of the
samples were found to carry this organism. In the
positive samples, the number varied from 40 to
70 MPN/g as estimated using the modified MPN
method. Values by the direct plating method were
greater than that by the modified method. The
MPN method of FDA presented the highest val-
ues. Aeromonas colonies were isolated and are
being identified .

A simple single-tube rapid method has been
developed for the detection and confirmation of
Aeromonas hydrophila. This is a 24 hour method
of detection and confirmation, using a single- tube
test procedure. Six key biochemical reactions
have been integrated into a single tube test. The
method was standardised using type cultures as
well as identified cultures.

Toxigenic Bacillus cereus in fish/
fishery products

Thirty five fresh fish samples comprising 12
different species collected from six retail markets
in the Corporation of Cochin were examined for
the presence of toxigenic Bacillus cereus. The
pathogen was detected in four samples ( 11 % ).
The positive samples included Lethrinus frenatus,
Lutjanus argentimaculatus, Rastrelliger
kanagurta and Decapterus russelli .

-
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Frozen fish samples collected from local cold
stores were analysed for the presence of
enterotoxigenic Bacillus cereus. Ninety four
samples comprising 16 different species were
analysed during the period under report. Bacillus
cereus was detected in eight samples (8.5% )
which included Epinephelus melanostigma,
Etroplus suratensis, Acanthopagrus
berda,Decapterus russelli, Scomberomorus
commerson and Oreochromis mossambica. Out of
the 12 cultures tested for the production of diar-
rhoeal enterotoxin by the Reversed Passive Latex
Agglutination ( RPLA ) technique, 10 ( 85% )
cultures were found to produce the enterotoxin.

The growth characteristics of enterotoxigenic
Bacillus cereus strains were studied at various
temperatures, pH levels and different concentra-
tions of sodium chloride. It was observed that the
strains could grow well at temperatures ranging
from 15°C to 45°C, at pH values ranging from
5.5to 9.5 and with sodium chloride concentra-
tion up to nine per cent in the medium. Very poor
growth was observed at 10°C, at pH 5.0 and 10.0
and at 10 per cent sodium chloride concentration..
The ability of the strains to produce diarrhoeal
enterotoxin at different temperatures, pH levels
and sodium chloride concentrations is being stud-
ied.

Salmonella serotypes in fish , fishery
products and the environment

Thirty five fresh fish samples comprising 12
different fish species and 94 frozen fish samples
comprising 16 different species collected from
retail markets in Cochin were examined for the
presence of Salmonella serotypes . Out of the 35
samples of fresh fish, five samples (14%) were
found to be contaminated with Salmonella. Of the
94 frozen fish samples, Salmonella was detected
in eight samples (8.5%). Samples of pond water,
feeder canal water, feeder canal mud and cultured
prawn collected from a culture pond at Vaikkom
were examined, but Salmonella. could not be de-
tected in any of the samples.
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Microbial quality of fresh and frozen fish
sold in retail markets

Thirty five fresh fish samples collected from
six different retail markets in Cochin Corpora-
tion were analysed for their microbiological qual-
ity. The total bacterial counts in 25 out of 35
samples (71%) were more than 1x 10°/g. Twenty
nine samples had an E.coli count of more than
the approved limit of 20 per gram (MPN), of
which 19 samples ( 54%) had an E. coli count of
more than 100/g (MPN). Salmonella serotypes
were detected in seven samples and B. cereus in
four samples. Yersinia enterocolitica was not de-
tected in any of the samples.

Out of the 94 samples of frozen fish analysed,
22 samples (21%) showed total plate counts more
than 10”/g , of which 65 samples (69%) showed
total plate counts more than the accepted limit of
10%g. E.coli counts (MPN) of more than 100/g
were observed in 41 samples (39%) while 27
samples (29%) showed E.coli counts less than 20/
g (MPN) limit. The overall microbial quality of
the frozen fish samples was not very good even
though Salmonella was detected only in 8.5% of
the samples tested.

Yersinia enterocolitica in fish,fishery
products and fishery environment

Twenty one samples of fresh fish comprising
11 different species and 57 samples of frozen
fish comprising 14 species collected from local
retail markets in Ernakulam District were exam-
ined for the incidence of Yersinia enterocolitica,
recognised as a causative agent for diarrhoeal dis-
ease in humans. The samples were analysed by
directly plating on Yersinia Selective Agar and
also by the enrichment technique using phosphate-
buffered saline. The enrichment broth was incu-
bated at 4°C up to six weeks and periodically sub-
cultured to detect the organism. One hundred and
fifty suspected cultures isolated from the samples
were subjected to detailed biochemical tests for
the identification of Yersinia enterocolitica. Typi-
cal Yersinia enterocolitica strains could not be
detected .
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Toxigenic anaerobes including
Clostridium spp. in aquaculture systems

Distribution of toxigenic anaerobes, especially
Clostridium botulinum, in aquaculture systems
was examined. Of the 25 samples of fish and
shrimp from the fresh and brackish water farms,
the frequency of occurrence of C. botulinum was
12 per cent. The identified C. botulinum types
were types B and C. Ten samples each of water
and mud from the fresh water and brackish water
farms were tested for the presence of C. botuli-
num. None of the water samples showed con-
tamination by C. botulinum. Two out of ten mud
samples harboured C. botulinum. Clostridium
botulinum types B and C were detected in the mud
samples from the fresh water farms. Farm mud
was thus found to be the source of contamination
of fish and shrimp by C. botulinum. Of the 32
presumptive C. botulinum colonies isolated from
the positive samples, five were found to be toxi-
genic. Blochemlcal characterization of the toxi-
genic cultures is in progress.

Microbiological changes during handling
and chilled storage of Macrobrachium
rosenbergii

The effect of chilling on the microbial popula-
tion of farmed giant fresh water prawn Scampi
(Macrobrachium rosenbergii) was evaluated. The
samples collected from a farm at Vallakom,
Kottayam district was used for the study. The
total microbial population on the surface of the
prawn before chilling was 6.8x10* cfu/g at 30°C
and in the intestine, 2.5x10% cfu/g. Coliforms,
Escherichia coli, faecal streptococci, Vibrio and
sulphite reducing clostridia were found to be the
organisms normally present. Wide fluctuations
were noticed in the total microbial population on
the surface and intestine samples of M.
rosenbergii up to 16 days of chilled storage and
thereafter, the number gradually increased reach-
ing 107 cfu/g on the surface and 10° cfu/g in the
intestine portions on the twenty sixth day of
chilled storage. Similar trend was noticed in the
number of hydrogen sulphide producing bacteria
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on the surface as well as in the intestine. Bacteria
belonging to the family Enterobacteriaceae, found
on the surface of M. rosenbergii, were more af-
fected by chilling. The total coliforms, faecal
coliforms and E. coli decreased considerably
during chilled storage whereas faecal streptococci
increased. The number of the Vibrio spp. re-
mained more or less the same during the first five
days of chilled storage and thereafter showed a
decrease. The sulphite reducing clostridia, espe-
cially Clostridium perfringens, on the surface as
well as in the intestine were also affected by chill-
ing. The number reduced to nil after10 days of
chilled storage.

Qualitative analysis of the microflora on the
surface of the farmed fresh water prawn before
chilling revealed a preponderance of gram nega-
tive bacteria, belonging to the family Enterobac-
teriaceae and the genera Aeromonas, Vibrio, Chro-
mobacterium, Flavobacterium, and Pseudomo-
nas. Gram positive bacteria accounted for 18%
of the total microbial population. Prominent
among the gram positive bacterial genera were
Streptococcus, Micrococcus and Staphylococcus.
Other genera including Bacillus, Lactobacillus
and Arthrobacter were also detected in lower
numbers. The principal spoilage bacteria be-
longed to genera Pseudomonas, Shewanella and
Aeromonas. Their number gradually increased
during chilled storage.

Isolation of probiotic bacteria in
aquaculture feed and medicine

A strain of Lactic Acid Bacteria (LAB ) iso-
lated from the intestine of prawn was fully
characterised for use as probiotic. This strain
was able to achieve a maximum growth rate of
10¥ bacteria/ml in 20 hours in MRS broth. This
bacterial strain was stable at -20°C in skimmed
milk even after two months. The ability of the
strain to survive the conditions involved in the
preparation of granular prawn feed was stud-
ied. The viability of the LAB reduced to one-
third on oven drying while it reduced to one-
seventh on sun-drying. The final population of
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LAB in oven-dried feed was 7.6 x 10% /g which -
was sufficient to influence the gut microflora
of the farmed shrimp. The oven-dried feed was
packed in air and under carbon dioxide gas and
stored at room temperature (29+/-2°C) and un-
der refrigeration. The viability of the LAB was
found to be the highest for refrigerated carbon
dioxide packed feed and was almost equal to
that of feed prior to storage. The LAB count of
this feed was unaffected even after one month
of storage.

Bacteriology of fresh water farmed fishes

Cultured fresh water fishes namely hybrid of
gold fish (Currasius auratus), common carp
(Cyprinus carpio) and catla (Catla catla), farm
water and mud samples from a local fish farm in
Ernakulam District were analysed for physico-
chemical and bacteriological parameters. The pH
of pond water was lower than the optimum (viz.
7.5\" to 8.5) required for fish production and the
BOD of pond water was also high (40 mgO,/L).
Aeromonas and Vibrio were the most prevalent
bacterial species in the tissues. . There was only
slight difference in the distribution of bacterial
species among the three species of fish.

Microbiology of brackish water farmed
fish and shrimp

Brackish water cultured fish, water and sedi-
ment were collected from Puthuvyppu fish farm
of Kerala Agricultural University. Four species
of fish viz., tarpons (Megalops cyprinoides),
mullet (Liza parsica), cat fish ( Mystis seenghala)
and tilapia (Oreochromis mossambica) were stud-
ied for their quantitative and qualitative bacterial
flora.

Quantitatively, Vibrio (40%) was the predomi-
nant bacterial group in all fish tissues. In cat fish,
Micrococcus constituted 40% of the gill flora.
Intestines of mullet had higher percentage of En-
terobacteriaceae (42%). In pond water samples,
Vibrio (26%) and Enterobacteriaceae (26%) were
on the higher side. Bacillus was the major genus
(60%) in sediment samples.
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Prawn samples (P.monodon) were collected
at the time of harvest in January 1999 from
brackish water. The prawn sample had a TPC of
1.2 x 105cfu/g at 20°C and 1.4 x 10%cfu/g at 37°C.
Faecal streptococct were 10cfu/g. MPN sulphite
reducing clostridia were 25/g, which was lower
than the numbers present in pond sediment
(140+/g) and pond
water (180+/

for temperature, dissolved oxygen (DO), bio-
logical oxygen demand (BOD), total solids,
total suspended solids, oil and grease, total
bacterial count (TPC) , anaerobic bacterial
count, faecal streptococci and coliforms. Two
effluent samples were analysed during the
period.

100ml) at the har-

Characteristics of thie seafood processing effluents:-

vest .Stage. MPN Sample Temperature  Dissolved  BOD (kg/t)  Total Total Oil and
E.coli were 7.5/g, °C) Oxygen Solids  Suspended Grease
while the pond (mg/L) (kg/t) Solids (kg/t)
sediment and Wa- pyp prawn 19 4.8 6.5 0.9 0.3 0.25
ter had 45/g and a5hings
150/100ml, -

M T pUD prawn 25 4.86 2.83 09 048  0.19

spectively. Prawn

sample had more washings

Vibrio (40%).
Microbiology of deep sea fish

Deep sea fish, Priacanthus hamrur (blood
coloured red - eye) was collected from Cochin
fisheries harbour on two occasions, (February
and December, 1999) in very fresh condition. TPC
of the fish collected in February was higher at
20°C (1.79 x 108/ g.) than at 37°C (7.7 x 10°/ g).
Faecal indicator bacteria were present in the
sample. Faecal streptococci were 370cfu/g, MPN
E.coli was 4.5/g and sulphite reducing clostridia,
15/g. Qualitatively, 70 per cent of the flora were
gram negatives. The percentage of Vibrio spp. and
Enterobacteriaceae was high.

The samples collected in December had a TPC
of 6.5 x 10°/g. at 22°C and 6.7 x 10°/g at 37°C.
The MPN E.coli and MPN sulphite reducing
clostridia were 90 /g and 6.5/g respectively. Fae-
cal streptococci were 6.9 x 10° cfu/g. Qualitatively,
the bacteria isolated were Pseudomonas (31%),
Aeromonas (23%), Micrococcus (23%), Bacillus
(15%) and Vibrio (8%).

Studies on seafood processing effluents

Effluent water collected from a local fish
processing establishment was characterised

Feed water (potable water) contributed 44-67%
of the total solids and 62-67% of the total sus-
pended solids present in the effluent water. Fae-
cal streptococci and coliforms were not detected
from the first effluent water sample, but the
anaerobic bacterial count was 1.3x10? /ml. A TPC
of 4.38 x 103/ ml as well as faecal coliforms (4/
100 ml) were detected in the second sample. E.coli
was absent in both the samples.

Bacterial indices for faecal pollution

Serratia and Proteus:

Oil sardine (Sardinella longiceps) and mussel
(Perna viridis ) purchased from local market were
analysed for MPN E.coli, T7 E.coli, faecal strep-
tococci, total Enterobacteriaceae count, lactose
fermenters and lactose non-fermenters count. The
total Enterobacteriaceae (cfu/g) were 5.7 x 10% in
oil sardine and 2.3 x 10 in mussel samples. In oil
sardine, the bacterial genera identified were
Citrobacter (41%), Escherichia (17.7%), Salmo-
nella (17.7%), Enterobacter (11.8%) and Hafnia
(5.9%). In mussel, the genera identified were
Citrobacter (19%), Enterobacter (13%) and Pro-
teus (8%). Of the Proteus cultures isolated, two
















42

= Extent of adoption of quality control practices among 31 prawn peeling units in Cochin region

OA 2507,
was found to be 94.35%.

= Analysis of consumption pattern of fish revealed that the share of expenditure on staple food

decreased with increase in income while the expenditure on food items like fish and other
animal products increased. Income was found to play an important role in the quantity and
variety of fish consumed.

= Production in processing plants was lowest during trawl ban period, but increased in the post

ban period.

= Annual installed capacity in Kollam, one of the major fish landing and processing centres in

Kerala, was found to show a substantial increase in 1998 compared to 1997.

= The average EU approved capacity of fish processing plants in Kerala was estimated at 15

tonnes.

= A time series model for assessing the availability of penaeid prawns for processing was devel-

oped.

Report of work done

During the period, 17 training courses were
organised and 179 candidates were trained in the
different fields of fishery technology. The major
subject areas of training included fish processing
and quality control, seafood quality assurance,
fishing technology and processing for reservoir
fisheries, laboratory techniques for identification
of bacteria in fish and fishery products, manage-
ment of ice plant and cold storage, HACCP con-
cepts, fish processing technology, naval architec-
ture, cod end fabrication for trawls, analysis of
fish and fishery products and process water for
their pesticide residue contents, procedure for
determining nitrifying bacteria in cooling water,
isolation and identification of Listeria
monocytogenes in seafoods, and inplant quality
control aspects of seafoods and their management.

On the popularisation of improved gill nets
developed by the Institute, the fish catch data
collected from six fishermen groups operating
8.46 m LOA motorised plank built (transom)
crafts at Cherai fishing centre revealed that the
nylon monofilament gill nets with 36 mm and 50
mm mesh sizes did not yield significant fish
catches in the second year of their operations. On
an average, the gill nets (10 kg) yielded only 10-
25 kg per day per unit area.

SNy

Data on improved trawls and productivity in
mech,anised fishing boats were collected from 60
mechanised ftshing boat owners in Veraval region
and 48 boat owners in Cochin region. The analy-
sis of results revealed that among the fishing boat
owners operating 9.7 — 12.7 m boats in Cochin re-
gion, majority_ of the respondents had adopted the
improved designs of 25 -—35 m shrimp trawls (y =
32.1m) and 31 — 40 m fish trawls (x = 37 m). Fur-
ther, the boat owners operating similar size of boats
in Veraval region also had adopted the improved
designs of shrimp trawls (x = 26.8 m) and fish
trawls (x =35 m). -

Among the respondents operating 13— 15.8 m
boats in Cochin and Veraval, 60.37 per cent of
the respondents had used shrimp trawls of size
above 25 m, though the engine power used was
in the range 88 — 130 hp. Further, the productiv-
ity levels and socio-personal characteristics of
boat owners operating shrimp trawls of 20 — 30
m and 31 — 40 m were compared. It was found
that among the respondents operating 20 — 30 m
shrimp trawls, the mean annual shrimp catch was
4.30 tonnes while for the respondents operating
31 — 40 m shrimp trawls, the mean annual catch
was 8.6 tonnes of shrimps. The mean differences
were significant.
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Data on productivity and associated factors
among fishermen operating smaller craft were col-
lected from 31 fishermen respondents operating
FRP crafts (7.25- 9 m LOA) in Kollam centre.
The mean total investment on the fishing unit was
Rs.1.98 lakhs. Gill nets such as ‘disco vala’,
‘edakkettu vala’, ‘echam vala’, ‘noovala’ and
‘chala vala’ were used for fishing. The average
fish catch obtained over a period varied from 32
to 509 kg per fishing day among the respondents
(x = 156 kg).. The corresponding value of fish
catch varied from Rs.453 —6519 per fishing day
(x =Rs.1,804). When compared with fishermen
operating FRP crafts at Veraval centre, it was
found that the average fish catch over a period of
five months varied from 36 to 231 kg per fishing
day (x : 97 kg), while the value of fish catch var-
ied from Rs.460 to 4188 per fishing day (¥ :
Rs.1,736).

In the study on marketing channels and mar-
gins in fresh fish trade, data collected on price
variations at the fish landing centres and market
outlets in Cochin for selected fish species revealed
that during May, the fish landings picked up with
mackerel fetching Rs.6,000/- per tonne and sar-
dine Rs.4,000 — 4,500 per tonne. The correspond-
ing market prices were Rs.15 to 20 per kg of sar-
dine and Rs.20 to 30 per kg of mackerel. The
catch of sardine, mackerel, horse mackerel,
threadfin bream and anchovies were consistently
high during the quarter ending September 1999.
But the benefit of such high fish landings did not
go to the fishermen due to lower landing centre
price, and higher retail prices. Further analysis
of data is in progress.

The study on training needs and technological
adoption in prawn peeling units in Ernakulam and
Alappuzha districts revealed that on an average,
the peeling units were operated for 180 days in a
year. The quantity of raw materials peeled per
unit per year was found to be 110 tonnes. About
35 per cent of the shrimps were pre-processed as
peeled and deveined (PD), and 65 per cent as
peeled and undeveined (PUD). On an average,
61 female workers were employed for peeling per
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day. The extent of adoption of 20 quality control
practices was evaluated and the average index was
calculated as 94.35 per cent.

Data collected on consumption pattern of
fish and the associated socio-economic factors
were analysed by classifying households into
six income groups and the consumption of dif-
ferent food items was determined. Accord-
ingly, the average daily income of households
ranged from Rs.53 in group 1 (income <
Rs.100) to Rs.700 in group 6 (income >
Rs.501). The average daily expenditure on
food ranged from 55 per cent of the average
daily income in group 1 to 25 per cent in group
6. It is observed that the share of expenditure
on staple food decreased with the increase in
income while the expenditure on food items
like fish and other animal products increased.
Income played an important role in the quan-
tity and variety of fish consumed. The variet-
ies:cons'um'ed across the income groups were
sardine, mackerel, pearl spot, crab, seer fish,
prawn and cat fish.

Study en seasonal production in processing
plants during 1998 revealed that 70 per cent of
total fishery products for export was contributed
by fish and other diversified products, whereas
shrimps and cephalopods contributed 20 per cent
and 10 per cent respectively. Production in the
processing plants touched the lowest during trawl
ban period, but substantially improved during
post-ban period.

Existing infrastructural facilities in the process-
ing plants were studied at Kollam, one of the
major fish landing and processing centres in
Kerala. Results show that there was a substantial
increase in the annual installed capacity in the
region from 57.67 (‘000) tonnes in 1997 to 97.46
(‘000) tonnes in 1998. However, the production
came down drastically to 9.9 per cent (in 1998)
from 22.1 per cent (in 1997) in this area, owing
to renovation works in the processing plants and
non-availability of required quantity of raw ma-
terials. -
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ing collected every day from three processing

nlantg
plants.

The existing plants are found to utilise only 15
- 20 per cent of their capacity owing to the poor
catches landed off this coast.

Fish processing

Different products like fish analogue fillets, fish
croquets, fish pakora, analogue prawn balls etc.
were prepared from different low value fishes and
tested for acceptability. All the products were
found to have good acceptability among the taste
panel members.

Samples of fish and water were collected and

tested for the presence of heavy metals using the
atomic absorption spectrophotometer.

Fresh Acetes samples were collected, stored in
ice and studies carried out periodically on the

changes in quality during the period of storage.
The work is being continued.

Creek water samples were collected and
analysed on a weekly basis for various physical,
chemical and bacteriological parameters. Wide
fluctuations were observed in salinity, BOD,
COD, turbidity etc. while pH remained more or
less the same for the period of study. The values
were low during the monsoon when the water was
less polluted, whereas during the period Septem-
ber — April, the values were at a very high level.
Many of the samples were found to be highly
contaminated with Vibrio cholerae, E. coli and
other faecal bacteria.
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Chief findings
fabricated and evaluated.
Visakhapatnam harbour.

lus niger, A. flavus and Penicillium sp.

from Visakhapatnam fish market.

= Three designs of by-catch reduction device (BRD) with facility for juvenile escapement were
= A rise in the percentage of juveniles of commercially important species was observed at
= The dominant halotolerant fungi isolated from salted and dried fish continued to be Aspergil-
= Mercury in different forms was found to accumulate in high levels in edible muscle of fresh

water spiny eel Mastecembalus armatus caught from Godavari river.

2 Non-01 Vibrio cholerae was found to be the dominant bacteria in fish and shellfish samples

Report of work done

Fishing gear

Two new designs of the 30 m eco-friendly
trawls were fabricated for demersal fishing. Ex-
tensive field trials were carried out with these
trawls in combination with rectangular otter
boards. A total of 26 fishing trips were under-
taken to evaluate the performance of the trawls at
20 - 30 m depth off Visakhapatnam. Total catch
was 1076 kgs. The CPUE recorded was 15.59
kg/hour with the catch comprising silver bellies
(47.26%), ribbon fish (28.37%), upenoids
(10.79%), sciaenids (6.79%), anchovies (2.80%),
cuttlefish (2.32%), psenes (2.42%) and prawn
(1.86%).

Site for installation of a bamboo raft type FAD
designed at the Centre was selected after com-
prehensive surveys. Regular surveys are being
carried out in the fishing villages near the pro-
posed site in order to find out the catch composi-
tion. Hydrographical parameters including salin-
ity, temperature, pH and dissolved oxygen are also
being regularly monitored in the selected grounds.
Permission from the State Fisheries Dept. to in-
stall the FAD in the proposed site has been ob-
tained and action for procurement of materials
initiated.

Fish processing

Different varieties of marine fish and shell-
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fish as well as cultured prawns from different
places in Visakhapatnam were analysed for proxi-
mate composition and nutritional characteristics.
Nematolosa nasus contained about 28 per cent
fat'on dry weight basis.

Shrimp feed samples collected from Nellore,
Kakinada and Bhimavaram were analysed for
proximate composition, nutritional qualities and
toxic metal contents. Some feeds contained very
high levels of lead and cadmium (15 to 20 ppm
Pband 1.2 to 5.5 ppm Cd). Aflatoxin was absent
in a few samples tested.

Live fresh water fish Clarius batrachus and
murrel were exposed to low concentration of lead
for a period of nihe months. The changes in the
skin mucus in control and treated fish are being

observed.

Convenient dried product from small mackerel
was prepared. Sodium tripolyphosphate and so-
dium benzoate treated dried sciaenid fish samples
packed in polyethylene bags were better in ap-
pearance and quality than the control samples
even after nine months of storage at room tem-
perature. Use of citronella oil in controlling in-
sect infestation in the stored, cured and dried fish
continued to give positive results.

The biochemical components in the ink col-
lected from big cuttlefish (Sepia pharaonis) are

being studied for medicinal properties.
oy
&
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One hundred and thirty fresh and frozen fish
products, 15 shellfish samples, two ice and 21
water samples were screened for total bacte-
rial load, coliform, E.coli, faecal streptococci,
coagulase positive staphylococci, Salmonella
and V. cholerae. All fish samples were posi-
tive for faecal streptococci. E. coli and coagu-
lase positive staphylococci were present in
more than 60 per cent fish samples. About 15-
25 per cent fish samples were positive for Non-
01 V. cholerae. Three prawn samples and two
fish samples were positive for Salmonella.
None of the water samples tested for their po-
tability in the fish processing plants contained
any pathogenic bacteria. The water samples
from a pond rearing tiger prawn contained
Vibrio anguillarum.

Thirty four cured fish samples from the local
market were screened for bacterial load and patho-
gens. Coagulase positive staphylococci was
present in more than 70 per cent samples and F.
coli in 20 per cent samples. The bacterial load in
the samples ranged from 2 to 5 log cycles. The
difference observed in occurrence of halophilic
and halotolerant bacteria in cured fish samples
was more than one log cycle per gram of the
sample.

Eighty isolates from salted and dried fish
samples and solar salt were screened for indole
production. All isolates were found positive on
using Kovac’s reagent.

Salted and dried sciaenids, mackerel, lizard fish
and Secutor incidiator remained dry and tough
without visible fungal growth in summer and rainy
season. Fungi from the salted and dried fish
samples were isolated and identified. The sensi-
tivity of the fungi isolates to salt and preserva-
tives was studied in detail.

Dominant halotolerant fungi isolated from
salted and dried fish were Aspergillus niger, A.
flavus and Penicillium sp. Propionic acid (0.06%)
or potassivm sorbate (0.02%) or sodium benzoate
(0.04%) were sufficient to inhibit all the three
dominant halotolerant fungi.

TN

Histamine level in edible muscle of fresh car-
angids (Arule mate), mullets (Mugil cephalus),
sardine and rainbow sardine varied from 1-6 mg
per cent and that in black pomfret, horse mack-
erel and seer fish from 3.6 to 8.4 mg per cent.
The histamine in edible muscle of fresh tuna var-
ied from 10-33 mg per cent.

The loss of caroteno-pigment from caroteno-
protein separated from brown shrimp waste was
80-90 per cent in 21 months on storage at tropi-
cal ambient temperature.

Gel formation capacity and proximate compo-
sition of meat separated from low priced fish at
Visakhapatnam coast were studied. White meat
of jew fish, lizard fish, barracuda and rainbow
sardine produced good gel.

Edible meat of different varieties of fish viz.
seer, mackerel, tuna, Caranx sp., horse mackerel,
sardines, Psenes, Decapturus and some deep sea
fishes caught from the east coast region was ex-
tracted for fatty acid composition.

Monitoring studies on heavy metal contami-
nation in fish and shellfish (including cultured)
are being continued. During this year, 192
samples of different tissues of fish viz. edible
meat, liver, gills, skin etc., prawn meat, shell, head
portion, sediment and waters from shrimp ponds
were digested for heavy metal analysis.

Total mercury was analysed in all the samples.
It was observed that the edible meat from fresh
water spiny eel, M. armatus collected from
Godavari waters near Kovvur (Rajahmundry)
contained abnormally higher levels of total Hg.
i.e. more than 1.0 ppm on wet wt. basis. This is
the maximum value observed so far from this area
during the studies. The sediment collected from
the downstream point of the river near the
chloralkali plant also contained more than 4.0 ppm
of total mercury. The skin portion of the same
fish contained 0.048 ppm, the intestines 0.345
ppm and the eggs 0.5 ppm. All other fishes from
the same area contained less than 0.1 ppm of Hg.

Among the other heavy metals viz. Pb, Cd, Cu,
Zn and Cr, the element of Pb was found to accu-
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mulate more in the edible tissues of fish either
from marine waters or from inland waters of
Kolleru lake, Hirakud reservoir, Godavari waters
and local reservoirs. Some surimi samples ob-
tained from a local plant also contained permis-
sible levels of Pb and Cd. Even the prawn shell
tends to accumulate the heavy metals to a consid-
erable level.

The inshore waters near Visakhapatnam fish-
ing harbour are exposed to pollution by efflu-
ents from chemical/oil industries. The fish, es-

pecially mullets, caught from these waters by
the traditional fishermen using gill nets had oil
taint.

Different varieties of fish such as mullets, cat
fishes, Caranx sp. and Chirocentrus sp. were
analysed using HPLC equipment. It was observed
that most of these fishes from this area contained
naphthalane, acenaphthalene, phenanthracene and
anthracene compounds, the first two compounds
being accumulated in higher quantities. Detailed
studies are being continued.
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Report of work done

Iced storage studies on common marine fish
sold in and around Navi Mumbai were contin-
uved. In local markets of Navi Mumbai, smaller
varieties were sold by numbers while large fishes
were sold as chunks. For iced storage studies of
whole fishes, ‘tolmasa’ (Rhynchoramphus
georgii) and ‘rana’ (Upeneus sulphureus) were
selected as these two varieties were commonly
sold in most of the retail markets of Navi Mumbai.
For iced storage studies, ‘tolmasa’ of almost uni-
form size (22.5-27.5 cm) in length was procured
from the market. After cleaning and eviscerat-
ing, the study samples were ice stored in flake
ice collected from one of the processing plants in
1:2 ratio. Ice was replenished every alternate day.
Proximate composition of ‘tolmasa’ is as follows:

Moisture - 76.78%
Protein - 18.80%
Fat - 1.02%
Ash - 2.43%

Initial bacterial load was more than 1.0 x 10°.
After gutting and washing, the load reduced to
more than 1.0 x 10*. After eight days of storage
the count again increased to more than 1.0 x 10°
and thereafter increased rapidly and was more
than 1.0 x 10 on the tenth day. Pathogens were
found to be absent throughout the storage period.
TVN value increased from initial level of 15.08
mgs% to 27.83 mgs% on the eighth day. Overall
physical, organoleptic, biochemical and bacterial
parameters indicated the shelf life of ‘tolmasa’
as eight days. After this period, steep deteriora-
tion was observed.

Similarly, another variety, locally called ‘rana’,
was procured from Vashi market. Samples of
nearly uniform size (15-17.5 cm) in length and
weighing around 250 g each were procured. After
cleaning and gutting, the samples were ice stored

A
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day. The proximate composition of ‘rana’ is as
follows:

Moisture - 75.3%

Protein - 17.2%

Fat - 2.6%

Ash - 1.9%

TBC of initial samples was observed to be 3.7
x 10°. This came down by two logs after gutting
and washing. After five days, TBC was observed
to be more than 1.0 x 10° and after seven days it
was more than 1.0 x 10°. Pathogens like Salmo-
nella and V. cholerae were found to be absent.
Initial TVN value of 17.53 mgs% increased to
28.78 mgs% on the fifth day and on the seventh
day the material was unfit for consumption. The
material sold in local markets is neither iced nor
properly handled. This is reflected in initial high
bacterial count and TVN value and may be the
reason for the low iced storage shelf life.

-With a view to assessing the demand and sup-
ply of marine fish in interior Maharashtra, study
was carried out on the retail and wholesale fish
markets of Nagpur. It was observed that the
wholesale .rharket operated throughout the week
while retail markets called ‘Itwari’ markets oper-
ated only on sundays. In the wholesale market,
freshwater fish were sold by auction and marine
fish by weight. The infrastructure and other fa-
cilities in wholesale as well as retail markets were
found to be poor. Freshwater fish are collected
from local ponds as well as from West Bengal
while marine fish like pomfrets, seer, Bombay
duck and mackerel are transported mostly from
coastal Maharashtra. Local preference was ob-
served to be for freshwater fish. This was re-
flected in the quality of fish being sold in whole-
sale as well as retail markets. The quality of fresh-
water fish was found to be ‘good’ while that of
marine fishes ranged from ‘fair’ to ‘poor’.
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tions, drained, partially dried in the sun and then
smoked using saw-dust and coconut husk for two
hours. The smoked fillets were then dried in the
sun for two days and packed in polythene bags
for storage studies.

The fillets from Ophiocephalus were found to
retain the overall organoleptic characteristics up
to five months. Slight powdering was observed
subsequently.

However, the fillets from Tilapia were found
to have become brownish after one month.

Studies on masmin

Trials were carried out on preparation of
masmin. Fresh tuna procured from the landing
centre were divided into six lots, beheaded and
the viscera removed. The washed and cleaned
fish were processed in the following different
methods before smoking:-

a) Longitudinally split open and bones removed,
dipped in saturated brine for one hour.

b) Meat prepared as in (a) and dipped in satu-
rated brine for two hours.

¢) Longitudinally split open, bones and skin re-
moved, dipped in saturated brine for one hour.

d) Meat prepared as in (c) and dipped in satu-
rated brine for two hours.

e) Whole fish, beheaded and viscera removed,
slit open along the belly, dipped in saturated
brine for two hours.

f) Fish prepared as in (e), drained and the drained
fish rolled tightly in kraft paper.

All the above samples were cooked in an auto-
clave for 15 minutes at 15 lbs pressure. After
cooling, chunks of the meat were separated, par-
tially dried in the sun, smoked for three hours and
again dried. The process was repeated thrice and
the samples finally dried to a hard block.

The fish, cooked after rolling in kraft paper,
gave the best samples. These remained in good
condition even after nine months of storage.

Two samples of traditional masmin produced

in Lakshadweep were collected from Calicut Cen-
tral Market and subjected to mycological analy-
sis.

Sixteen fungal cultures were isolated from
these two samples of which Aspergillus spp. con-
stituted the major portion (75%).

Studies on fungi in dry fish

Thirty five samples of dry fish of various spe-
cies brought to the Calicut Central Market from
major curing centres outside Kerala State, were
analysed for their mycological and chemical char-
acteristics.

Water activity (a ) of the samples showed a
range of 0.74 — .8G. One hundred and eigfity
two fungal cultures isolated from 25 of the above
samples were classified as:

Aspergillus spp. -51.09%
Aspergillus niger - 10.44%
Polypaecilum sp. -11.54%
Penicillium sp. - - 04.40%
Rhizopus/Mucor -22.53%

Chemical characteristics of the samples are as
given below:

Average % Range %

Moisture  38.68 1275 - 57.99
Salt 16.84 3.80 - 24.53
Fat 08.85 0.80 - 21.66
Ash 22.08- 13.47 - 29.78

Studies on blowfly population in fish
processing and storage systems

Adult fly and larval sampling

Field data on blowfly Chrysomya megacephala
and other flies were collected from eight curing
sheds at Puthiyappa. Data on blowfly population
from five sheds situated at Vellayil (control site)
were also collected and larval sampling carried
out.

Control trials

Trials with deltamethrin impregnated cloth tar-
gets were conducted at Puthiyappa. Three
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Designs of twelve wooden fishing vessels in the size range 7.6 m — 152 m
Designs of steel fishing vessels viz. 15.5 m, 20 m and 24 m OAL

Designs of aluminium craft for inshore waters and FRP pole and line fishing vessels for
Lakshadweep

Dual preservative treatment for low valued species of timbers for boat construction and
formulation of indigenous preservatives for traditional fishing craft

Painting schedules for aluminium magnesium alloy and FRP sheathing for under water
hulls of fishing vessels

Development of toxic wood plastic composites (TWPC)
Antifouling and anticorrosive paints for protection of fishing craft
Mercury free anodes for cathodic protection of fishing craft
Protective coating for cast iron propeller

Specifications for different types of synthetic materials for fabrication of different types
of fishing gear

Designs of different types of fishing gear such as trawls for demersal, pelagic and semi-
pelagic applications, gill nets, purse seines, traps &tc. for exploitation of the different
fishery resources ‘

Otter boards of different sizes and designs to suit demersal trawl fishing operations and
variable depth fishing

Combination wire rope for deep sea fishing

By-catch reduction devices — 1) square mesh panel of 40, 50 and 60 mm mesh size 2) fish
eye — for reduction of by-catch especially juveniles and young ones in shrimp trawls

Designs of dryers like tunnel dryer, rotary fish meal dryer and electrical fish dryer for
cottage scale operation

Designs of deep fat fryer, cutlet moulding machine, inboard/outboard drive, electro-ther-
mal smoke kiln, mechanised processing table, mechanical fish cleaner for spratts

Fuel efficient propeller for fishing vessels

Other fuel saving devices like propeller nozzle

Biogas plant from water hyacinth

Fishing accessories like trawl winch, power-take-off clutch, gurdy etc.
Refrigerated sea water plant of 150 kg capacity

Design of shark liver oil/fish oil plant to handle 1000 kg raw material per day
Specific requirements in setting up fish processing plants

Electronic instruments such as portable warp load meter for trawlers, ship installed warp
load meter, electronic speed and distance log, trawl depth meter, fishing log, ocean current
meter, salinity, temperature and depth meter, under water lux meter, insitu turbidity meter,
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ship borne data acquisition system, freezer temperature meter, solar processing monitor,
water current meter, soil thermometer, automatic sedimentation analyser, remote sediment
monitor, aquaculture system monitor, solar radiation monitor and integrator, thermo hy-
grometer, environmental data acquisition system, hydrometeorological data acquisition
system, wireless data telemetry system, net height meter etc.

* Improved methods for freezing, freeze drying, canning, drying and curing different types of
fish and shellfish

#* Hygienic drying of anchoviella on raised platform

#* Cleaning schedules for fish processing establishments and boat decks and preparation of
deodorant and antiseptic ointment

* Method for economic utilization of low grade fish and conversion of fish wastes into useful
by-products

#* Methods for production of value added products like wafers, pickles, soup etc. from fish/
shellfish

#* Chlorine level indicator paper for instant reading of chlorine level in water used in fish
processing plants :

* Specifications for various types of seafood, process water and ice for food processing

* Procedure for implementation of HACCP  ° ;

#* Methods for extraction of chitin/chitosan from prawn shell waste and their application in
textile and poultry industry and in the medical field : pilot plant for production of chitosan

* Method for extraction of shark fin rays and process‘ing shark cartilage

#* An 18 h depuration method to eradicate pathogenic baéteria and grittiness from bivalves,
especially clams and mussels '

#* Collagen chitosan film from fish skin, bone and air bladder for application in treatment of
burns and as a barrier material in guided tissue regeneration (GTR) in dentistry

* Fine grade absorbable surgical sutures from fish gut

Bacteriological culture media for 1) direct detection and enumeration of the potent spoiler
bacterium Alteromonas putrefaciens and 2) estimation of total plate count of cured/semi
preserved/salted fishery products by preventing swarming of Bacillus sp

Method for isolation of squalene from shark liver oil for use in cosmetics

"%

Method for preparation of n-3 polyunsaturated fatty acid concentrates from fish oils

High gel strength agar from sea weeds

Device for drawing uniform samples from frozen fish blocks for microbiological evalua-
tion

Improved packaging materials for transportation and storage of fish

* Mk M

*
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Analysis of products/materials

As part of the technical assistance rendered by
the Institute, testing of samples of products, raw
materials etc. was undertaken both at its Head-
quarters as well as Research Centres. A total num-
ber of 2368 such samples were tested during the
year. Samples tested at the Headquarters are de-
tailed below.

Nature of sample  No. of samples tested

Frozen fish products 466
Canned fish products 6
Dried fish products 34
Fish by-products 127
IQF products 132
Fish/prawn feed 52
Agar agar 26
Fish oil 12
Salt 54
Chemical » 22
Packaging materials 151
Fish curry 5
Water 300
Ice 67
Sea weed

Freeze dried product
Sanitary survey
Boiler tube scale
Farmed shrimp

—_— e

(for pesticide residue analysis) 27
Water as per EU norms 28
Ice as per EU norms 40
Paint 38
G.I. wire 88
Metal 4
Lac 3
Mercury 3
Al-dross 1
Paint remover 1
Wood 1
Garcinea extract 7
Soil 5
Ayurvedic tablets and raw materials 7
Protein 2
Gelatin 4
Alcohol, digital and electronic/mercury 70
thermometer

(for calibration as per EU directives

Miscellaneous 11
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At Calicut, 53 samples were analysed includ-
ing 23 water samples, 26 IQF products and one
each of a raw material, a frozen product, salt and
ice. Besides, 16 samples of water and seven of
ice were also analysed as per EEC norms.

The Visakhapatnam Centre analysed 154
samples, comprising six of IQF products, eight
by-products, two dry fish samples and two
samples of ice, 117 frozen products, 18 of water
and one of a pickle. Eight sanitary survey re-
ports were also issued.

Two hundred and ninety eight samples of fish
products, water and ice were tested at Veraval
Centre, while at Mumbai Research Centre, test
reports of 14 samples of fish and prawn and 10
each of water and ice were issued.

Reply to queries

Teéchnical Iquerie‘s received from various parts
of the country were replied to. The queries re-
lated to various topics on fishing and fish pro-
cessing such as process details for production of
fish mince, fish fillet, battered and breaded prod-
ucts, fried prawn and mussel, chutney powder, fish
curry in flexible package, pickles, wafers, salted
and dried fish products, extraction of shark fin
rays, processing of shark cartilage etc.

Supply of designs and
publications

One hundred and fifty nine designs of dryers
and lobster traps and various publications brought
out by the Institute were suppljed to interested
parties on request.

Exhibitions

The Institute participated in six exhibitions
during the period as shown below:

#* Exhibition organised by Adarsha Vidya
Bhavan Trust, N Parur, 11 — 14 Jan. 1999

# 12" Indian Seafood Trade Fair, jointly with
CMEFRI and CIFA, Bhubaneswar at Pragati
i@ﬁi
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WOMEN’S CELL

The Women’s Cell observed International Women’s Day on 8 March 1999. Dr. K. Ravindran, Direc-
tor, CIFT, presided over the function. Prof. Neena Joseph, Dy. Director, Institute of Management
in Government was the Chief Guest. Dr. Chinnamma George, Liaison Officer, Women’s Cell,
gave a brief report on the activities of the Cell during the year.. Clothes collected from staff
members of the Institute were delivered to the inmates of ‘Snehabhavan’ a destitute home at
Thoppumpady and the Rehabilitation and Settlement Home at Palluruthy.

The Women’s Cell actively participated in the Onam Day celebrations of the Recreation Club. The
lady staff members performed ‘Kaikottikali’ and also presented a group song.

REPRESENTATION IN COMMITTEES

The following officials represented the Institute in various committees, boards panels etc. in various
capacities.

0 Dr. K. Ravindran, Director

As Vice Chairman

Organising Committee of the Eighth National Congress on Cerrosion Council of India

As Member ‘

Academic Council of CIFE, Mumbai ; -

Board of Management,CIFE, Mumbai \'

State Committee on Science and Technology

Committee to examine various aspects of issue regarding registration and licensing of mechanised
boats "

Board of Studies in Marine Biology
Senate of Cochin University of Science and Technology
Local organising committee-TROPMET 2000-of CUSAT,

National advisory committee of Symp. on Sustainable development in fisheries towards 2020 AD -
Opportunities and challenges, organised by CUSAT

Editorial advisory board of scientific journal ‘Aquacult’-of Nature Conservators
O Dr. T.S.G. lyer, Head, Fish Processing Division

As Principal Member 1 and Chief

Supervisory Audit Team for monitoring performance of inter departmental panel and approval of fish
processing establishments for export to European Union

As Member

Core group for value added products - committee constituted by MPEDA

Subsidy committee for captive peeling sheds (MPEDA)

Interest subsidy committee (MPEDA)

FAD 12 - Standards committee for fish and fishery products of Bureau of Indian Standards
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FAD 45 - Standards committee on food hygiene of Bureau of Indian Standards

Board of Studies (Industrial Fisheries)-CUSAT

Subject matter committee - PG curricula, CIFE, Mumbai

As National Consultant

Food and Agriculture Organisation (FAO) of the UN

O Dr. P.K.Surendran, Head, Microbiology, Fermentation and Biotechnology Division
As Alternate Principal Member - 1

Supervisory Audit Team constituted by Govt. of India for monitoring performance of Inter depart-
mental panel and approval of fish processing establishments for export to European Union.

O Dr. M.K.Mukundan, Head, Quality Assurance and Management Division
As Principal Member

Supervisory Audit Team constituted by Govt. of India for monitoring performance of inter depart-
mental panel and approval of fish processing establishments for export to European Union.

As Member

Subsidy committee of MPEDA

As Convener ' .

Committee of experts to review syllabus for ARS exam (FPT) constituted by ASRB, New Delhi.
As Alternate Member

BIS sectional committee on quality criteria for seafoods

O Dr. Krishna Srinath, Head, Extension, Information aﬁd Statistics Division
As Member o

High level committee on extension and training constituted by MPEDA

Core group on value added marine products - committee constituted by MPEDA
O Shri. P.K. Chakraborty, Principal Scientist, Engineering Division

As Member

Subsidy committee of MPEDA, Cochin, on flake ice plant

O Shri. K.K. Solanki, Scientist-in-charge, Veraval RC

As Chairman

Nagar Rajya Bhasha Karyavayan Samithi, Veraval

Hindi teaching scheme at Veraval

As Member

DPC, NRCG, Junagadh

Management Committee, Junagadh

Inter departmental paneI of experts for approval of seafood processing factories/fishing boat/landing
centre for European Union.
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Faculty of fisheries, GAU, Gujarat
O Shri. P.R.G. Varma,Senior Scientist, QAM Divn.
As Principal Member

Inter departmental panel for assessment of seafood plants for EU approval - Kerala, Tamil Nadu and
Karnataka regions

As Alternate Member

Committee constituted by MPEDA for scrutinising applications for releasing subsidy to pre-process-
ing plants

O Dr. P.T.Lakshmanan, Senior Scientist, QAM Divn,.

As Member

Inter departmental panel (IDP) for assessing fish processing establishments and factory vessels for
approval for export to European Union and US

As Subject Expert
Assessment board for approval of technologists at Export Inspection Agency, Cochin
O Dr.T.K.Srinivasa Gopal, Senior Scientist, FP Divn.

As Member

Networking committee for National Seminar on Processmg of meat, poultry and by-products for
value addition, CFTRI, Mysore

Core group for value added marine products constltuted by MPEDA

O Dr. Imam Khasim Saheb,Senior Scientist, Visakhapatnam RC

As Alternate member ‘ ‘
Inter departmental panel for approval of fish processing plants for export
0O Shri Sibsankar Gupta, Scientist-in-charge, Vtsakhapatnam RC
As Member

Inter departmental panel for approval of fish processing plants for ekport
3 Shri P.N. Joshi, Senior Scientist, Engg. Divn

As Member

Subsidy committee constituted by MPEDA for technical scrutiny of grant-in-aid applications for (1)
machinery and equipment for production of value added marine products, (2) chilled fish storage
in fish processing plants, (3) upgradation of cold storages, (4) chilled fish storage at international
airports, (5) effluent treatment plant and (6) water purification system

O Shri V. Narayanan Nambiar, Senior Scientist, MFB Divn.
As Member

Inter departmental panel (IDP) for assessing fish processing establishments for approval for export of
fishery products to European Union
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O Dr. Sanjeev S., Senior Scientist, QAM Divn.

As Member

Inter departmental panel (IDP) for assessment of seafood processing plants
O Shri R.S. Manoharadoss, Senior Scientist, FT Divn.

As Member

Expert committee and team for operation of TED in the Orissa coast

3 Shri S.V.S. Rama Rao, Senior Scientist, Visakhapatnam RC

As Expert Member

Cyclone rehabilitation programme of East Godavari Backward Class Coop. Society and Govt. of
Andhra Pradesh to certify gear materials

O Dr. S. Balasubramaniam, Senior Scientist, EIS Divn.

As Member

High level committee on extension and training constituted by MPEDA
3 Shri S.P. Damle, Senior Scientist, Mumbai RC

As Member

Inter departmental panel (IDP) for assessing fish processmg establishments for export of fishery
products to European Union

O Shri A.C. Joseph, Senior Scientist, FP Divn.

As Member )

Core group on value added marine products - committee constitiited by MPEDA
As Alternate Member S

FAD 45 - Food hygiene sectional committee - Bureau of Indian Standards

FAD 58 - Food analysis and nutrition sectional committee- Bureau of Indian Standards
O Shri D.K. Garg, Scientist-in-charge, Mumbai RC

As Member

Consultative committee for Mumbai base of Offshore Fishery Survey of India

O Dr. C.N. Ravi Shankar, Scientist, FP Divn

As Alternate Member

Inter departmental panel (IDP) for approval of fish processing establishments for export to European
Union in State of Gujarat
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PARTICIPATION

L = 4

N

F S

SEMINARS/ SYMPOSIA/ WORKSHOPS ETC.

Particulars of
Symposia/Seminars/
Workshops etc.

Organisers, Venue and
Date

Participant(s)

Seminar on Technologies
for women

Institute of Management in
Govt.

Cochin

2 Jan. 1999

Dr. Krishna Srinath,

(as Resource Person)
Dr. Nikita Gopal,

Dr. Sreevalsan J. Menon

Workshop on Fishery
resources along
Maharashtra coast and
scope for deep sea fishing

Fishery Survey ofindia,
Karanja Village,
Maharashtra

16 Jan. 1999

Shri D.K. Garg

National seminar on
Development and transfer
of fisheries technology

Fisheries College and
Research Institute,
Tuticorin

3-5 Feb. 1999

Dr. Leela Edwin,

Shri R.S. Manoharadoss,
Shri V. Vijayan,

Dr. M.D. Varghese,

Shri Percy Dawson,
Kum. Anita Rani

Workshop on Forestry,
forest products and coastal
population

Institute of Wood Science

and Technology, Bangalore, ,

Chennai
10-12 Feb. 1999

Shri P. Muhamed Ashraf

Workshop on Toxic Dept. of Environmental Dr. M.K. Mukundan
residues in aquatic Sciences, CUSAT - (as Resource Person)
organisms Cochin

Feb. 1999
National workshop on New Delhi Dr. K. Ravindran
Development and use 12 Feb. 1999

of reference materials

(DUREM-2)

National seminar on Sree Sankaracharya Dr. Jessy Joseph, C.
Swathandryothar Sanskrit University

Hindi Sahitya Kalady

17-18 Feb. 1999

All Kerala symposium on
Indian women and
changing roles

Cochin Refineries
Cochin
8 Mar. 1999

Dr. Chinnamma George

Workshop on Monsoon

Natural Resources Institute,

Dr. Krishna Srinath,
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season — post harvest
fish losses

UK.
Chennai
8-9 Mar. 1999

Dr. Imam Khasim,
Shri P.K. Vijayan

Seminar on Diet and
diseases

Amala Cancer Hsopital

Thrissur
9 Apr. 1999

Smt. Suseela Mathew,
Dr. M.R. Raghunath,
Smt. K. Ammu

National seminar on
Conservation and
management of shrimp
resources of east coast of
India

Forum of Fisheries
Professionals and Fishery
Survey of India,
Visakhapatnam

20 Mar. 1999

Shri Sib Sankar Gupta,
Dr. D. Imam Khasim,
Dr. M.M. Prasad

National seminar on
Ocean, fish and fisheries

Christ College,
Irinjalakuda
25 Mar. 1999

Dr. C.N. Ravi Shankar

Symposium on Sustainable
development of fisheries
towards 2020 AD -
Opportunities and

CUSAT,
Cochin
21-23 Apr. 1999

Dr. K. Ravindran,

Dr. PK. Surendran,

Dr. Nirmala Thampuran,
Dr. M.D. Varghese,

challenges Shri V.N. Nambiar,
Dr. K.V. Lalitha,
Dr. Toms C. Joseph,
Dr.B.Madhusudana Rao,
Dr. Leela Edwin,
Shri P. Muhamed Ashraf,
Shri M.P. Ramesan
Workshop on Waste CUSAT and Technical Shri P.K. Chakraborty
management University, Delft,
Netherlands,
Cochin,
5-7 May 1999
Seminar on Pune District Agricultural Shri S.P. Damle
Biotechnological Foundation, '

applications relevant to
the Indian farmers

Pune
20-21 May 1999

Workshop for IDP
(Inter Departmental panel)
members .

Export Inspection Agency
and Seafood Exporters
Association,

Cochin

21 May 1999

Shri PR. Girija Varma

Seminar on Mycotoxin

Spinco Biotech, Chennai
Cochin
26 May 1999

Dr. A.G. Radhakrishnan,
Smt. Suseela Mathew
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Technical seminar on
Autocad 2000

Astra Business Solutions,
Cochin
16 Jun. 1999

Dr. B. Meenakumari,
Shri M.V. Baiju

Seminar on New
technology for the
next millennium

M/s. Waters India Ltd.
Cochin
29 Jun. 1999

Smt. Suseela Mathew,
Dr. C.N. Ravi Shankar,
Dr. K. Ashok Kumar

Summer school on
Ecology, fisheries and
fish stock assessment in
Indian rivers

Central Inland Capture
Fisheries Research Institute
(CICFRYI),

Barrackpore, W. Bengal

14 Jul. — 12 Aug. 1999

Dr. Arnab Sen

Workshop on Use of
industrial gases in marine

All India Industrial Gas
Manufacturers’ Assn.,

Shri P.K. Chakraborty

aquaculture development
in India

product freezing New Delhi

Cochin

21 Aug. 1999
Workshop on Problems New Delhi Dr. Krishna Srinath
and prospects of 6-7 Sep. 1999

Workshop on Seaweed

Regional Centre of -

Dr. PT. Mathew

processing and seaweed CMFRI Mandapam

products 16 Sep. 1999

State level Official Thiruvananthapuram Shri P. Shankar
Language Workshop 21 Sep. 1999

Orientation-cum-workshop
on Co-ordination and
implementation of
Agricultural Technical
Information Centre (ATIC)
under National Agricultural
Technology Project (NATP)
funded by World Bank

Division of Agricultural
Extension, ICAR

UAS, Dharwad

22-23 Sep. 1999

Dr. Krishna Srinath

International Maritime
Expo 1999

Panaji, Goa
8-9 Oct. 1999

Shri V. Vijayan

Workshop on Formulation
of curriculum for vocational
courses in fisheries

NCERT, Bhopal
11-16 Oct. 1999

Dr. K.G. Ramachandran Nair,
Shri K.K. Kunjipalu

Workshop on MSW
environmental auditing

CUSAT and Technical
University, Delft,
Netherlands

Cochin

21-23 Oct. 1999

Shri PK. Chakraborty

L
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Seminar on Kerala’s
bio-diversity —an
appraisal for the
new millennium

Society for Education,

National Solidarity and
Environment, Chennai

Cochin

22 Oct. 1999

Dr. Leela Edwin

Workshop on Management
for the new millennium -

Bharatiya Vichara Kendram
Cochin
22-24 Oct. 1999

Dr. K. Ravindran
Shri S. Chaterjee

Food Tech World
Conference on Food
processing industries

KINFRA and SIDBI,
Calicut
1-4 Nov. 1999

Dr. M K. Mukundan
Shri K. George Joseph
Kum. Bindu J

Southern Zone regional
workshop on Planning
and management of
agricultural extension
training

Directorate of Extension,
Ministry of Agriculture
Coimbatore

2-4 Nov. 1999

Dr. S. Balasubramaniam

National seminar —
ot Swadeshi Science
Congress

Swadeshi Science
Movement, Kerala -
Kollam :
5-7 Nov. 1999

Dr. K. Ravindran
Dr. Krishna Srinath
Dr. AR.S. Menon

Seminar of CFTRI
Alumni Meet 99

Central Food Technological
Research Institute
Mysore, 14-15 Nov. 1999

Dr. T.K. Srinivasa Gopal

National seminar on
Prospects of biotechnology
in the next millennium

Dept. of Biotechnology,
CUSAT

Cochin

26-29 Nov. 1999

Dr. Nirmala Thampuran

Workshop — 50 years

of official language
implementation —
Achievements and aspirations

NAARM, Hyderabad
29-30 Nov. 1999

Shri P. Shankar

Workshop on Improving
administration and finance
management in ICAR
Institutes

NAARM, Hyderabad
30 Nov. — 6 Dec. 1999

Shri R. Anil Kumar
Shri H. Ganesha

Asia-Pacific Regional
Workshop on Export
promotion of value added
fishery products and their

INFOFISH, Kuala Lumpur
and MPEDA,

Cochin

6-8 Dec. 1999

Dr. T.K. Srinivasa Gopal
Shri A.C. Joseph

sustainable development

A7
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FAO/APFIC workshop on T (Under auspices of FAQ,

Dr. PK. Surendran

Microbial pathogens and Rome)
emerging food safety Mangalore
problems in aquaculture 6-8 Dec. 1999
Workshop on Intellectual NAARM and Institute Shri P.N. Joshi
property rights and of Public Enterprise,
agricultural growth Hyderabad
7-9 Dec. 1999
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PARTICIPATION IN TRAINING PROGRAMMES

Name of course

Organisers, Venue & Date

Participant(s)

Use of computers in
agricultural research

IASRI, New Delhi
19 Apr. — 1 May 1999

Shri S. Chatterjee

GIS Software

NIIT GIS
Bangalore
24-28 May 1999

Dr. B. Meenakumari
Dr. Nikita Gopal
Shri M.V. Baiju

Intensive training course
in Hindi translation

Central Translation Bureau,
Bangalore

Cochin

21-25 Jun. 1999

Smt. K. Sobha
Shri P. Shankar

Certification of ISO-
9000/14000 - its interface
with TQM

National Institute of Small
Industry Extension Training
Hyderabad

21-26 Jun. 1999

Dr. Francis Thomas

TQM & ISO - 9000
(Quality systems)

Kerala State Productivity
Council, Kalamassery
28-29 Jun. 1999

Shri K.P. Antony

Computer applications
in fisheries

CIFE, Mumbai
6-15 Jul. 1999

Smt. Sangeetha Gaikwad

Statutory requirements
of legal metrology

Kerala State Productivity
Council, Kalamassery
29 Jul. 1999

Shri K. Ramakrishnan

Boiler operation

FACT
Udyogamandal
2-6 Aug. 1999

Shri Tommy Rebello

Computer training

STED Project
Ernakulam
2 Aug. — 1 Nov. 1999

Shri T. Viswanathan

In-house training on Access
2.0 (under Window-98)

CIFT, Cochin
6-14 Aug. 1999

Dr. K.Ravindran,

Dr. M.K. Mukundan

Dr. K. Devadasan

Dr. Krishna Srinath

Dr. PK. Surendran

Dr. T.K. Srinivasa Gopal
Shri P.N. Joshi

Shri P. Muhamed Ashraf
Shri Sandeep Chatterjee
Shri K. Ravindran
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Demand — supply
projections of agricultural
commodities

Centre for Advanced
Studies in Agricultural
Economics, IARI,
New Delhi

7-27 Sep. 1999

Dr. Nikita Gopal

Mussel culture

Central Marine Fisheries
Research Institute,
Vallikunnu
(Malappuram Dist)

15 Sep. 1999

Shri K. George Joseph
Kum. Bindu, J (as fauclty)

Positive thinking

Kerala State Productivity
Council, Kalamassery
30 Sep. — 1 Oct. 1999

Shri R. Anil Kumar
Shri A. George Joseph

Quality control and
management in meat
processing

Central Food Technological
Research Institute, Mysore
12 Oct. 1999

Dr. T.K. Srinivasa Gopal
(as faculty)

State level model/pilot
training programme of
fisheries sector for IX five
year plan implementation

Kerala State Planning Board,
College of Fisheries,
Panangad '

21 Oct. 1999

Dr. A.R.S. Menon (as faculty)

Management development
programme in agricultural
research

NAARM, Hyderabad -
25-30 Oct. 1999

Dr. Krishna Srinath

Methods of empowerment
for development officials

Institute of Management
in Govt., Cochin
6 Nov. 1999

| Dr. Krishna Srinath

(as faculty)

Infrared spectroscopy

Regional Research

Laboratory, Thiruvananthapuram |

16-17 Nov. 1999

Dr. Leela Edwin

in fish and fishery products

13-24 Dec. 1999

Testing laboratories ~ Mumbai Dr. M.K. Mukundan
Awareness programme 10 Dec. 1999

Laboratory techniques for CIFT Shri A.A.Zynudheen
identification of bacteria Cochin
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fish - Manual of training course on Fish Pro-
cessing Technology, CIFT, Cochin

20.Joseph Mathai, T. Subramonia Pillai, N. &
Varghese, M.D. (1999) - Optimisation of the
length of trawl cod end - Fish. Technol.
36(2):138

21.Krishna Srinath (1999) - Experiences in
aquaculture - lessons for €xtension - Paper pre-
sented at Workshop on Problems and prospects
of aquaculture development in India, NCAP,
New Delhi, 6 - 7 September

22.Krishna Srinath (1999) - Fisheries technolo-
gies for women - Paper presented at Seminar
on Technologies for women oganised by In-
stitute of Management in Government,
Cochin, 2 January

23.Kunjipalu, K.K, Meenakumari,B., Joseph
Mathai, T., Boopendranath, M. R &
Manoharadoss, R.S. (1999) - Conservation and
management of shrimp fishery in the coastal
waters of Kerala - Paper presented at National
Seminar on Development and transrer of fish-
eries technology, Tuticorin, 3-5 February

24 Lakshmanan, P.T. & {(Gopakumar, K.) (1999)
- K value, an index for estimating fish fresh-
ness and quality - Curr. Sci. 76(3) : 400

25.Lalitha, K.V. & Surendran, P.K. (1999) - Dis-
tribution of Clostridium botulinum in fin fish
and shellfish from Indian waters - Paper pre-
sented at National Symp. on Sustainable de-
velopment of fisheries towards 2020 AD. -
Opportunities and challenges, organised by
CUSAT, Cochin, 21-23 April

26.Leela Edwin & (Hridayanathan, C.) (1999) -
Overfishing - a study with reference to the ring
seine fishery - Paper presented at National
Symp. on Sustainable development of fisher-
ies towards 2020 AD. - Opportunities and chal-
lenges, organised by CUSAT, Cochin, 21-23
April

27.Leela Edwin, Saly N. Thomas, Meenakumari,
B., Gopalakrishna Pillai, A.G. & Ravindran,
K. (1999) - Environmental impact of shrimp

/:%E\/

farming practices of Kerala - Paper presented
at National Seminar on Development and
transfer of fisheries technology, Tuticorin, 3-
5 February

28.Manoharadoss, R.S, Vijayan, V. & Joseph
Mathai, T. (1999) - Effects of towing speed in
semi-pelagic trawling off Goa - Paper pre-
sented at National Seminar on Development
and transfer of fisheries technology, Tuticorin,
3-5 February

29 .Mathew. P.T, (John M Ryder & Gopakumar,
K.} (1999) - Changes in K value and biogene
amines during storage of Atlantic mackeral
(Scombes scomberus) in ice -

Fish. Technol. 36(2):78

30.Mathew, P.T., (1999) - Manufacture of
phycocolloids from seaweeds - Paper pre-
sented at Workshop on Seaweed processing
and seaweed products, organised by Regional
Centre of CMFRI, Mandapam, 16 September

31._Meenakumari,l B.,(1999) - Biodiversity and
impact of trawling - Paper presented at Na-
tional Symp. on Sustainable development of
fisheries towards 2020 AD. - Opportunities
and challenges, organised by CUSAT, Cochin,
21-23 April

32.Muhamed Ashraf, P., Leela Edwin,
Gopalakrishna Pillai, A.G. & Ravindran, K.
(1999) - Phosphate fraction in sediments of
aquaculture systems in Cochin - Paper pre-
sented at National Symp. on Sustainable de-
vélopment of fisheries towards 2020 AD. -
Opportunities and challenges, organised by
CUSAT, Cochin, 21-23 April

33.Mukundan, M.K., (1999) - By-catch value ad-
dition and quality assurance - Keynote paper
presented at National Symp. on Sustainable
development of fisheries towards 2020 AD. -
Opportunities and challenges, organised by
CUSAT, Cochin, 21-23 April

34 Mukundan, M.K. (1999)-Modern concepts in
seafood quality assurance- Status paper pre-
sented at the Conference on Food Tech World,
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organised by SIDBI & KINFRA, Calicut, 1-4
November

35.Mukundan, M.K., Varma, PR.G. & Francis
Thomas (1999)-Potability of water used by fish
processing industry as per EEC directive 86/
7T78/EEC- Paper presented at National Symp.
on Sustainable development of fisheries to-
wards 2020 ‘AD. - Opportunities and chal-
lenges, organised by CUSAT, Cochin, 21-23
April

36.Muraleedharan, V. & (Gopakumar, K.) (1998-
published in 1999)-Preparation and properties
of functional protein concentrate from tuna-
Proc. APFIC Symp., Beijing, China, 24 - 26
Sept., RAP publication 1999/24:101

37.Muraleedharan, V.(1998)- Protein concentrate
from low-priced tuna-Fish Tech. Newsletter
X(3)

38.Narayanan Nambiar, V. & Surendran, PK.
(1999) - Incidence of enterotoxigenic Bacil-
lus cereus in fish - Paper presented at National
Symp. on Sustainable development of fisher-
ies towards 2020 AD. - Opportunities and chal-
lenges, organised by CUSAT, Cochin, 21-23
April
39.Nikjta Gopal & Sreevalsan J. Menon (1998-
~published in 1999) - Exim policy and the fish-
~ eries sector - Fish Tech. Newsletter IX(3)

40.Nirmala Thampuran, Sudha,K. & Surendran,
P.K. (1999) - The present status and signifi-
cance of Vibrio vulnificus - an emerging sea-
food associated pathogen : a review - Paper
presented at National Symp. on Sustainable
development of fisheries towards 2020 AD. -
Opportunities and challenges, organised by
CUSAT, Cochin, 21-23 April

41.Nirmala Thampuran & Surendran, P.K. (1999)
- Bacterial swarming - a major problem in the
bacterial enumeration (TPC) of processed fish-
ery products and methods for its control - Pa-
per presented at National Symp. on Sustain-
able development of fisheries towards 2020
AD. - Opportunities and challenges, organised
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by CUSAT, Cochin, 21-23 April

42 Prafulla, V., Liju Francis & Lakshmanan, P.T.
(1999) - The effect of differential icing on the
quality of squid and cuttle fish during storage
- Paper presented at National Symp. on Sus-
tainable development of fisheries towards
2020 AD. - Opportunities and challenges,
organised by CUSAT, Cochin, 21-23 April

43.Prasad, MM. & (Seenayya,G.) (1998 - pub-
lished in 1999) - Isolation of halophilic bacte-
ria from cured fish and its environ - use of
antifungal agents - J. Sci. & Ind. Res. 57:777

44 Prasad, M.\M. & (Seenayya,G.) (1999) - Ma-
jor microbial contamination points (MMP) in
fish curing environments of India’s Andhra
coast - J. Fd. Sci. Technol. 35(5):458

45.Pravin, P. & Ramesan, M.P. (1998 - published
in 1999) - Extensive damage of wooden fish-
" ing vessels by ship worms in Gujarat - Fish
" Tech. Newsletter, IX(2):
46.Pravin, P. & Ramesan, M.P. (1999) - Negli-
gence of safety at sea by fishermen of Gujarat
- Fishing Chimes 19(5), August

47.Pravin, P, Solanki, K.K. & Ramesan, M.P.
(1999) - Booming construction of trawlers -
implications - Fishing Chimes

48.Prem Kumar, Raghu Prakash,R. & Ramesan,
M.P. (1998 - published in 1999) - Indisciminate
lobster fishing in Gujarat waters - Fishing
Chimes, 18(9), December

49.Reena,P.S., Viswanathan Nair, P.G.,
Devadasan, K. & (Gopakumar, K.) (1999) -
Fatty acid composition of the body oils of 32
species of Indian marine fish - Trop. Sci.
39:178

50.Raghu Prakash,R. Ramesan, M.P. & Prem
Kumar (1999) - Impact of globalisation on the
coastal environment of Veraval, west coast of
India - Paper presented at National Symp. on
Sustainable development of fisheries towards
2020 AD. - Opportunities and challenges,
organised by CUSAT, Cochin, 21-23 April
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51.Rajeswari. G., Sreedhar, U. S. & Rama Rao,
S.V.S, (1999) - An appraisal of resource spe-
cific trawls for inshore waters of Andhra coast
- Paper presented at National Seminar on De-
velopment and transfer of fisheries technol-
ogy, Tuaticorin, 3-5 February

52.Ravindran, K. & Menon, A.R.S. (1999) - Fish-
ing and fish processing technology developed
at CIFT - Fishing Chimes, August - Septem-
ber

53.Ravindran, K. (1999) - Responsible fishing -
Souvenir - National Seminar on Development
and transfer of fisheries technology, Tuticorin,
3-5 February : 32

54.Ravishankar, C.N., Ashok Kumar, K. &
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Publications brought out:
% Fish Technology Newsletter IX, Nos. 4 & 5, X No. 1

% Technical note on value added fishery products (prepared for South Indian Federation of Fisher-
men Societies, Thiruvananthapuram)

>

*

% Booklet on Institute
% Folders on :
% HACCP
% Collagen chitosan membrane from fish - periodontal application
% Surgical sutures from fish gut collagen
% Ready-to-serve fish curry in flexible pouch
< Marine electronic instruments developed at CIFT

% Fuel efficient fishing vessel developed at CIFT
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GISTIeRRoT 3@ T #

famm aiifer W W areREr & W ST g 3 dEreR
SR o YA A AN T favge Ter aree emER
P I F TN F I5 9N H T g @ T ¥ YR
3T % WTHIFh YOTelt H &1 a0 3 Jeies WIe YoTelt
¥ ¥R 7 e ¥ Al arsoe P S g @ Suers 1 &
el & 3TN % U a8 e & TSl SUerERT 4eET
st ¥ 7 C a-p 31k Fe-p & et & wmfae 1

Fife | S T % IR STAFN & B 5 qoise
ST B uiell 3Rl gieiner (PAHS) & war w
off sz o T @ | @t w1 § PAHS =5 foeiw et
JEt T § 1 i F I&T ¥ THHT aHEA & A FRI
T & Folhl g1 A a8 TEA & g Tedes Me R
T Tt forw m@ siv Hg. @t 7ot o sufeera =t am
fthe oft 10-12 mgHT #t @y o1ay § Pb.cr & Cus
3eg |igo fafire w9 & o)

TR HY AHE! o o AT AT W o=l At T
Teror T A ARAE FRae 3R g aie
H ITOR IcAEGHE GO @ €1 A & STER
5x5x20 | #t. gataa & oy frare stamiva ufeers
320 fF 7 oY O 3 AT W SAFE G U 23
7 3 Tt 9T § ariva, gfy wRfdfy o daw
aftfefa & ferg 25 meAT ok wia 98n 9 fareet &
IYGIT BT IO Ggel W FFIa Sar mar €1

T w9 9 Iy 79 i st # fafie st
Ht AR e wWegy-fam ST Wt favtvar wwt
feran | a1 o Ty favivarstt = SR § W T4

T g% A2 S AT, 9RE, e HiR e
T S FIEHIfTT Ud G § 0G5 7€ Fehe R
fera 11 | Wit Heeg™ e 34 9% ael ° Y& Jgu
F w9 T (79-91%) wran TN FEW F (TREEor g
IR UF 21 318 AR WHRIH & 3991 ¥ a1 o
T s @ s d @S dr s, f g, A& &
AR N @ @ g ¢ TS oGS el U o O €, T
T 2 Ot 3 qeferd T onfs | g B

AgT firew

3Ttk w9 F 3R IR FuaT foers qormestt &
Zret =1 afispeq 3R i & forw 22 | SR 2, 33
H ST 2tet e e (e o feae @ e vem &
ferw 32 . dotasst Ao el @1 foere e m
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T IUAT STed T ST 1 3T Ui =t 0T 22 A
T[0T F 2T @ A g3 S TR o W W TR
Td fage <1, It 30 H. TeRTE | v et 2 e v
TBE! BT ST U R G@ET ¢

R Ffde & faw V TR &1 36 Stex 9 oiX
T & 3T I 3R WRIT aR W I0YH Ahe
X e &F WH W e T e Fha @it wlt |
AT ARAH! F URET0 TS YEEA X g R m
e FeT % A F T A I qE N FS
X SIS HR AIS FAIFAT 2iet 9 o G, 3@T R ¢
forpR % weror it ghvaw @ & fow @ qof s 9
T HAT | _

20-110 iy = & ¥ A1 AR & Yo & ot
HE TE & WY A IS W 3eFa fowar w1 e
et ferar T/ FETE W T B
1. uref sfgal | R P Aihel 3N HLT< R

g ot Srgeiea fhar T e FEATERAT T

3{fereT YR Y AR Wl W ¥

2. éOﬁﬁ&wwéﬁaﬁemmW%w
Sl S Ae b SHR b S i P per P
S

3. 9Ty SRS w1 (220-260 iy =ft) fagqurta amer
110 fy =t 3R T FISTT Fgedt FH & I WA
foran -7 " 1

4, R & QY SATET ATAT § Stoedt Ao &l il &
HROT VY GATHSAT i T T &1

5.9 Aw 50 fr #f emR @ fopfa wd T W,
IR AT FAISA T g 9@l T |

YR HE WX A€ U 1350x 1000 fy ot 3=
Tge] & WY TASH # 18.0 Ht I Aeer’t gt &t
§TN 1 qedie fohar T s 45.0 f5 m CPUE &
fraet g wv @ ww sifa fewwe i snfa, T gaeRt
THASUHIRY ST 3 AT ST ST Tare 1 Qg
e g3

Tt 1500 x 890 i ot V SR 2tiex =S it Sifiveey
Y AT qOT ot T ¥ | WA Aemut Zifer § Sug
W Oieor § IcaEaye uiony @ €1

20 ot we 23.4 ot 3R w3 6E T & WY S
wrTg Hiex # fae 3vim wy O fwar ek e
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wreqor ot forar a1 4.96 @ 5.16 T F UG g I
%23 % 2.9 nis o frer drur @reran @ fawra Tar
T

U 3UENT HieX % ey & forg stfirehen sfmya =
ifam w9 f&an Tt e &1 3fad Fig & 3y T A
T HIT TS FT S8 AR & Y ool Toe fasror &t
Teel 21

TtreT 3Tg o e ST Ziet T S T 3R Tk Ferefenarr
IU-THIE AT gies T BIC T a0 & T 39 g(ed
I ITAKIAT T R AT T €4 ER0T | 3Ueisy
SATferat FepTE TehiAd 3 §RT 37 it g Hehre 3ot
fopan ma 1 fpw o gRY freRre 1 wfesta s € e
RIFR F7 SR A 7 Wi &7 &1 63 a8 F wmet
o, g & F T g eR e F feeew
IR wH. SEEH g €1

TR Tt TR & fU s e W W T
3R aRETeTs & fT TR ¢ | it § uget 8t it
freR ™ gE o @ W F usd oo E

faearam vd FeaRt et & 7o goge

7 i Hee a9 ® (T TE TH) K e, g b
far T AR = a9 ° 9oe & vEied 9Siaa ®
ferercor wersa fepar T

FESRT & UGN A SR T STiehed i 3T w0
feram T @R UF U S (e W i) & SEE & fou
&5 SR I GLu W uieer e

2 31t 2t Taftre oS - U ot o o @
YT IS W ARAT $.3.5¢ | T Qs T TR &
R Wieanfier! ue foehR 3

LT : 2000 . e AEIH TS HT MGOT F
FW AR ARA E. . SIS 1§ He AT Ao Al &
O |

frt ™ w1 & RO wrr §er & owas
aen |, 176 § oqm fem 109.6 fw. w./ w62 &
¥R X & Fo1 1797.5 . w. vt fovam ) e
o yq@ et amfed 1 wiiftrg Wi, SR
JFH (TH T S), oMy U= 31
FARIYTTETE faei | YRdE 5o ¥ 9gq 8f fore
SWIT T A0 F IRE FOF 4.62 TF. 0 a9
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fawra fear mam)
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< el 2 ST | 80 TR | B 3T $UI & SAGR % T YU W T F w7 H ST F v Faw
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o TG TG @ AR 15% & SAET A FaR R T

= feriie{r T e Her & fo Suge fAfvad Qe o1 denye aar e mar §

= el ThY fhcle & Fed vd qd Ush ¥ T ERd  SeUR i HFehiehiol ar foar 1

I B (T ) Y A v ks & o e A e

< WS A SO (S ThiHe) ¥ 324 T e, ﬁﬁﬁﬁwmﬁﬁmmﬁwwﬁmm

T |

= mmﬁmWﬁmwmﬁwm‘%WWWWMWl

© FW F AGHH § IR TEH % Ao Sllad I IR UIST % 5N K@H e ¥R e 9ot

= Pt 3 areli wefer = ST, TR et Wi S TR T 9t § & e AT e & A s
feran 519 =7 39 H @ WA & o g O sresT e B

< ga1 @ geh A I QO H a9 aTel H 9w Sied et @ dfed w1 GUR T8l g g

= ITT AHAH & U T QST TQGYT & AU 390G X 9T Ieiey Aeeh 1 ITENT 6T T

= ﬁwﬁmwmamaﬁmmﬁéﬁﬁmﬁm%mﬁ%ﬁwﬁ
Tt =1 2T femman €1

B T B &1 Ru

A SEA Td SqIedTe

fewieetem = oitfafa & o gro 90% fet &
SATET HEAET % WY fediEineE (St & @ 590 8)
3R varFer 200 cp %7 (106 fazor yammemer o wd
Teele @hel W FaR fam T ?)

Frmitad feed v dem Y dart & forw, fygor & w9
AT 10% | S 3eqdq ST HH0T S Savashar
T 39 R F [T T TSR 19, TEHEET %

TEA § 3179 fhar S w1 €1 10 ¢p § %7 s
FRT FEGA & Y Tl JaR femdT 11T, Sreeia &l
fhsror 10% & w3 99 U 94R forar m § )| ved
A & feIT Savdeh U1 AEvIHAT i qul R o fou
e o ™ 7

FTESE A o, S - Mo ik wrewT -
& % AR TR T SR i faeed! & w9 F suE
& feTq SEeRt Tt foa T | westiAl el § =R et o
3T 0.015 fr ot A &1 feew wmar man fee
ferelt fcreper TiTetaTor a7 3qaa, HFPrf‘a%?a‘amW
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T qui w7 ® e T feew mewr fem Al q Are
G W 37eAg 9l @ &

¢ wa" 9 URH F T & sifumdy amadt &
forw st PH o gt werr & famiei=ieiesor @At &
Y TET 7T 3TeTshedl ST-310eeT S WEH & qraot
T T TS A §RT HIe A Wed & Hawe & forg
U Ugid Wt TE Ahieqsh TG €1 % gl 36k
drog o & fore e & TaeE % T R Srem
feman < @1 ®

fomn fonedt riferer faf¥rean ud gt g & deefmE
w9 H FH A A1 SIS | 7S ol IR HY gt
=1 faera femar maT €1

ST | el vd fate] ST urg % MR %
foTT RS & ST W avegaT AR €1 2 | (2
% BT | B & HT 40 Y HER S fopar
31 - BHC firsyor & it gRT 99T 7401 § | WaE & 99
¥ WHAISH FRY. 9Igel & qof Frshmam wd g1 o
QreehenTyrat T off 3TaT aRfefa & AT & fog
far s T €1 cd wd Pb & srgeran GEid HRSH FRT
TEUIEaT | o R T

T U W SN o T SAERR 15% e 7
Td AT T STt faera o faer o | fafim
At o HRF 2 ¥ ®Eel T O ht AR W 37eAa foRar
T T 3 T 16.5% TS o, 95% |/ SR S e
faerr &1 0.5% vaman &1 faerad 126¢p a1 |

I P fgeafgener, [qaw & 9 & qeE |, wEies
T HAE FAE U6 @ AR 1.2 F 9w a9 § faueig
3R o 9RT 25% § 35% W 2@ ¥ uw | 3W %
T IRT H EwrR fr T8 3@ ™ 25% 9 gt
TR & QT PIATTFEA & T 3Teg IR feam m &)
TN § I WA & S 9 T
Ao ST

feean &3t e sravg # uiRetor & for fafier wrearrre
T TR 1 STGHAT & Jodiehd T 37eagT Wik o
T €1 I HedT, Aoy faeett, 9t e § g
TR Td 99% § Ao, SHTel Td 31 Sifadt & Seed
FIR fFar T ¥ Ao Wer W R v ifae gy &
T § daR R T § 1 20°C F urg 2 OeR & |men
ERT T faesar o &I @ aiens Tel o |
e gRT o fereelt Ao Schy g=aumg! ferstoen =t

oY,
&

fe@ 21 20°C & wh TR & forw wa 35°C & 9@ =R
TR & forg duew & e ot 3 favwarett wt mw
o T wehar 71 10°C & g dF meF & fow TR
F 9% ff T A ¥ NG AR U6 9ot |t
T Wi fafa § 9 T €1 e 6 SEn T g
uiige or, fd die &1 @@ g1 w|E o off ater @
oitad @11 35°C & 9 &% A | g & Y o
foivand ure ge ?1 35°C &% 9@ @R WA & feu
TUEW & 1% W WARTTT YR Ao $H & e, THE
R foeett 9ga st=st oft | 7 +f Sga 37=eT o)

#oE Ud e Heen 20°C & g 10 welH & &
R F G0 % T8 O AR 12 TEH aF F W
uRkfeafd o or| 9%t sty % R A @ g T, 38
AR et uRfRafa A &)

T I oAl Ud T8 Uk heell § A SeR i
TR ST AT Tk war | g1 Saarst @ 20°C & urg
Hurgul forar 41| T Fee ¥ W15 ° gd ¥ qaili 3a
3T 271 Hehe & YRR ¥ Fehe Ul HF TF 1A | o2
IR TR, FH HT 749 AR F

Teif ot ¥ free § Frddiea o friie
S R R AT S ¥ U Hetelled 3ART d9R
feran (35’ SUgT o §1) 3R YR Forgehis % BRI
A WATE I ¢ | T H A IS WS IR | Hfoe
TR et AEHIE @ T ¥ fsteligd Saw
300 N1 & GieiReI-Ureleid qealia | sikd qRaer arg
F B: WM & GIGT % a1 el G T i gul
STt % W0 T Y eI W S gie, STt
it &7 AR WS I R 7 {62 off g afead 721 81

e

tefaet arsw & T e T @ 99 % Aol §
% for dumitex wsfq &1 meeietr far ) it
o M fafimt sear & s s arery, foam qermn anfe
% T T % 9% GO 9§ sfed o A @t
Tor | 7St Wit fi@r | |t T 8.5 % e Fo
garid ferar man e W@ i & Wy IR R
FHeT HAHH, & % fomied gUI oM & 59 & wy
SEIRA T & A | AEREE Fo o e #A &
feg 75 e forar st oFet @ 75 fime fomm 2
FAY AGAE & W GAed T & 31 A T
VT % T I % 915 T @ T € fF e § nel
TS AN & 3R e off arest ot | wft wat fafereanan
F [y IR ST WihEdl 7 )
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A T WA W i ag e fee
F ERI usg g1 k@R ol 3k oo d@ed &
dUET W 3FaF a1 T4 FW % q9aE % 9y
3T T IIoF ST 4 TEH #1814 78R & 9% &
A 1 afcan oty sffa, 93 9o vd wed wE %
FHROT AT U §RT SEHR o 71 &1 oo
TR k@™ A 7 aew 9w ST & forw g wRo
o1 IEE & FAT & e ST e w6 3ew aifiese
TARTT TS AT & |

e e ° wH & fau R e firg =
w0 ¥ ‘fuftan’ #e S € ® wed % w9 °§ dOR w5
W EYF TR T 39 3ERT & fow 10 % geg Fo
U T & ged 1000 Smeen 3@ e ¥ W+
AT & 99 U 99 % e Tt @ wue @ wah
Heater femmn ¢ ff Tt iex wel aretar wieror &
T H I Tt Wreprda o @r T ¥

frafa wd g1 % oA srEeg WX oo Raer @
woEeT ReRer WX 3rera forar | et & wd g &
a7 LDPE 7151 300 & wefera w8 PEST 12p ¥R
T fegem w1 dfga ferar T w1 T fadsor s 250
751 LDPE & gaw=A fear v | @mr= LDPE ¢ 4%
ferg 9 12 el & TWevl & S5 STl e T,
fata uel gan & 1€ yefera o 9% T 13 WAl & a5
off wiewd o o)

SMTEl & e e W Heid % U9 W TS
fea man| afa wd gan & anflw 300 7w LDPE &
veferd 12y w4 PEST uefea & =g el 9 fwan
T FE A % H Wufed Rl T IR et St
Td Hadt Wi o gReds W Hafeg w7 @ aeefon
o TR | ST & SR W A <@ ¢ T frata
T shaer 7 & & forw wheprd & <7 fof ga @ 06 R
8 fe & folt o< 41 Frata & el oy o 9w @ vt

HRFIF 3T & WY ITAR F Forel Halleqes I &1
e ¥ O B 5 QUR §aN £

T U U oW fes & wain @ dfvafen
HHS S IR TS 7 UE % ARt % forw v
% fom dart W wrafas werr fea T @ ®
oo (fer FRERT) it v e T s foers
i 9% e forervt 3 gfawra amq fiw S fome & fow
T T Uieie R el vefoa @ dafea s
fesal wa = wr o 4% f man #R S foat o
3uel 3| Aveted ® ol 91 o™ wd s
TR & AW F HRO TR GRG0 JeargA o
famfad gam o & fe=af F 9% fobn o el wom
F1 Y AR S@T AT AR FE AGHH F 9 2
T & @15 ot Wi aiiRyta & qrar @ &

e it Ui % forg ety w9 & Suers A %
faf¥es veR & STgwhar W e aree fen T £
it & AT & FIT -G B Iq0e UIpias aweT
el ietiiet ST 1 3uanT fean 7T | STepfaes S
o S FETHA o A TeT T&T B ( 30 fire &
115°C & I a%eA &t e i 999 e, s £
100°C & ura 30 fie ¥ fau wamA =t W %
feretoren =t wrefdrer feram i 15 PSI & g 30 foe & fog
S ®F T 3YT BeAmIdIel ded waryT e & ol
JTE o101 St i it T o7 Gad) fagtoanadt =t
fe@rr

2 3¥ig wd ue fafa fopd araie o1 O @ e
T W A2 T ST el W GG R g FeA A %
HIEF & W (i feast bt gorn A 3uii Fesal @t ey
T Ugwhal W arerH fwar man 20°C & g 9 N &
[IEUT & TE A H HHA HIAR T U gt
e ¥ & @ far 3t w ¥
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SN U9 giyvr fedtorT

=g qiRuTe

= A g H TH 999 7 5 fF W 9% & doifud oo 9w A swgw aw o (PUFA) 3dme
ThAdqE® i foar mar ue adteror ot femar )

o i Feifer TN Tgid gR1 PUFA Scqifed firgor o fofe 9oy 9= &0 9 S0 & &9 1 Tt o T )

= giETlt ATEH % U9 fgeri= € B @ Wi SUwEs 0 % 9 § g4 0 Juretd § o7 9fa PUFA fasmr
7 &t @ T e

o T adt o =1 aAE a1 gan &1 fspre wfd 3TeEE 99 & faede € w5 ageRt T8l

= e[ faedia ¢ #t suftafs & el g€ % 9 PUFA § LCAT (Sif@eia sicigicl Teiel g~/
Fed! & Sfafew faed € @t Iufkafa & LCAT & wvia § AEe 9t il IR & ®9 | & J1et Wivrat § &g
forety ufvad= =@t <@ T ¥

= g T el & Folsl § HeTol-8 316l HY gehd ¢ TR fIar v /e | 6l @1 |

> e T Tl & AN HAT H SIR_T A H Y e, AR 3R O weien gfad ¢ 51 i sier
T W § e T, i o T e St T § | A aREe % SR I U 3T 6
G T T T F gY@ |

o ISNGT, 3TYT W HN el 7 W Wi WSerd § URT Fheet 0.2 ppm @ T o1 | AT FARA drgpAen 1 ppm
@mmlﬁaa@ﬁ‘—rﬁmﬁﬁlppmﬁmﬁaﬁwéw%ﬁfwﬁ$mﬁtﬁﬁrqﬁﬁmmﬁzm
gRgRE 7o | 0.5 ppm § &7 4Tl

S WW@WWWWWWW%WWNU&WMWWWW%:

= Yg &1 3 Td e gal T W Hic daR R T u 5@k oit ) ot stemgm feRar

P T st &1 RO
PUFA 9r & aart

i srania Hrced 9gid g0 PUFA aged aee
I T A HT AR Fgad T H qreqor femar @ik
wegs @ 1 5 fob I HaeE womredt st ushtaa ferar
& | GUeTor Wheren ek qui feRar T ¥1 wEnRen o
I 3earg & fole 3 wgfa g Serg <t T & |
3 % TAH B 39 UG B AYFE & GHE e
TS T |

faertT ¢ & ufasu=as uvE

SIS |/ ST | Hiel STHgw a9 30 did
Fasl o1 faemE € &1 a9 w@nnias w9 ] e utd
3raa® W PUFA &1 ferar &1 2w T w81
ITAEF F (TR & FHIE F T T WAFRS &
IR & &Y 1 forar T uRkast e & 9w faere §
¢ fafere ufq e T8t feamn € 3R ga &t 3uffa

H 61. U= @gor a% a1 Vit E/g. %1 PUFA |01 &1
|igor a% 91| f1 aEE & g PUFA &1 39emaes &1
T U T Y STarRArd ot srearg femar ) foettaa
T @ I9RUTT &SRO ITaEE % ¢ H T uRfeiaat %
i ot i3 fafyrear &t @<t €1

LCAT wufafssar wv PUFA T g

FALTA suoEg & o § LACT (e
FIARZIA THITT ZIHTRET) & T € 3R a1 Wi
FT TP F TH TART FAlsHal S FAfad Ht 2|
TGS 7t ¥ Tl IRT WS RA & Tt g8 §
LCAT wfafsar a3t PUFA srem € Fuifca fesar mam
LCAT gr1 famifed g #ieiegier gRT LCAT et
77 G TLC f7uiRa g1 81 98 & ikaer ot I o
wiatswar et &9 ° &9 §1 PUFA =m1 wftrat |
TR &I wlatwar faerda € #t sufafa § o &
FHROT TR Bil STaehl AT det TRT W0rET & HTHeA
" LCAT wiafsran ® %% fafvre uftad= =&t 3@
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T o el

Toeg § Aeeredi=ig &t Witd W wrathes areqa fwar
T g % T @ q9id feAietde & ST g1 s 9
TH ST e fRar Tl g o ®Io & A %
Foot B AT et a1 7R faaeE v R o
TET @ T |
Tl Aol ® Y6 THEAT 3

e Sl U8 gus! I Ul § g THiAT 7R Y
T B AT BT TR WS A Heed (3
) HAE HEM A TAN T fE ® e S
t v19 fp T Wi, S e A A O
Fia g 2| w8 3= e A o Wit Aot
4 off Fet & 9 whifse sfa B o ¥ | o A v
TR & 9 G YR 3T TAT & F T SAT&T FAT
T F9 ffar s gohar, ot wefeal & Amet H ST
T o ST ®H gl 8

fafie &= @ "o o faw 3= arq

foy 3= yIg @1 O % fow IS, ST oW
HA & ot e | TR @ nied 7o e Fay
e (S U SR @t fHeAre]) w1 e o ma
¥ | s Ud STRST faw Y G S urlt | |
R H A 0.2 ppmF FH § AR ST IR S D &5
T 4 ppm % T I=T T @ T
TR T Feltd qaiaRur | AAEe T
Hrewamt (OCP) R Wieft=niivs
IRMIER TEGIHTT

o, Had T, STe g & T fafee &t @ 37
TEE TRE ¥ g & foau favefa fear mn
fafvm & & Ao daE Seedal 3 [ W S e %
T % ey fafie et | a9 U wierd 3 3R

g (Tertereor yrereT) Saiiaa ferar ) fasetwor @
el wew ¢ T OCP &1 wX &7 & 9R FRifas ¥9 grT
fraifta i & o s & 1 |l A § g PAH
T T I 2|

T 3T, fafim sl var & @ mr ST e % o
T wEqa fafym At =it e < fafam &1 o
faveiwor fomar Tar ik 3% uftomm SucT wREr T § )

AW AUl e A gie
Teeg 3 | A9Id 6T HiEs a9 A Teig S

TR WA gt 3ATehed T faehiad &1 dherd o
wigrr fear |

A T 70T

3 farera, o d 3 ¥ FIeie 0ar fear T
3R 37 O T 3reAg feRar T
HfyTetoT
R TF S A & e 15 ez F 31
S, 1999 15 R 1 e ufvtenT qiewEn A
TR T fovers] W fem T §
wireror/fem WEt/AmST il &
ufeafd
1. ‘9 G " WY STHET ST ST, B,
T ERT At 9.4.99 Bt et @iest & siwedy
T A, SF.UH.3R. T Tel o 37 9T ferd |
2. ot TS, MUPEE AR AR st geiten "y

W T9RF FEE gRT e gied § wg, 1999 #
TEFIEIFIH | g @t 5 A e

3. et gefterr wreg, aRY e fafee g1 ged SR
AT, RO o S 99 % SR (29.1.1999) “aredr
TeaTs! & fo1u 8 Wrefient” W YRifeTd WS § ST ot |
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= g

= HEH RIS % SHEH & [ WAR Taferas Sushior amsT wret 3fR et fageioor i Iuers 1égioH
R 39 e fopa et

o WAF A IURYT ¥ FEFR B e B 9RE @ A SoT 39%g Ued/ Fad goeh % fon w6
gy HACCP sfisi aar fowan mani

= PIEH TE W T FoIE Wer@ daR A e R wemst SR s

= TS 6T Wi % IR & oL UEeie Wi & fow sifiwey & faery & foaw yemer tier/ faawe dar
forar T %1

= "l T ST $ie @ THHR Feman (2 ppm) we (7 ppm) R AHS (20 ppm) I TR fe@mE ¥

= WA ¥ 1t & foe wrst daiia fafsat s@ifE o faefar aeares= trees 8 06 3@ T, 109 0
TAe T e S IURRT Td AR 47 FIUTT B SuRyfa @1 e 7% @ @

2 FB A § RElF™ erd gt off udt mt st stnfaw A, B wd C 3cee &t &fmer @ £
o YRferd waiEA e QR @i & SeaRa % fow us HACCP emnfia g & debot 1 e fomam T &1

Qqq.sﬁamﬁ 12-28 ”
m‘ﬁmmﬁ"ﬁé ’ @wmﬁgﬁm 12.08 "
wﬁﬁ;ﬁw?qﬁwwm e R e 5 et SO fed A 820 ppm

Fere! (N, LoD, ganad (T, Saa), &
(dt. HATEST) TRA (0. T21ehd) Ud g (T, THIA)
1 3T & i it o deiehree BRT wietor fhar e
[t 7% TR WY Td oA fhd IUER ¥ ueHld
T 2 Tl U St Aesee T T R RS
wY @ &1 SO W7 fe a9t 8@ mw R A
TIETOT A T Gelhse it Ui SY STU9des Igry &

gfaa fwar 21

foeram 1, Ak o sraenyor, AHEA §RT S 9
v Etg oy 91y 98 famr svar fed i w8
At 7 SO, &R w1 et foen oI 7 wewTee
FRT U9y IS 1 fruRor femar man | Tafier sfqat
T o ToF FEreR B
5-23 ppm
10-22 "

&1 e fed it SO, & W ¥

Hynifaa "R - fafeaw ughr grr

TEPTES AT HT (TLIROT TS A0
I - T AT YOI T Iqer Arewy R gR

ol AHR-foey 3y St Qutud fFar @ s

FHUH FT W S]AT H g1 o ATRIE Ao &

AR ¥, T 9 d N i & fau w1 fofm

€| ITHT WY T G oA T

freior

A WSO Qifeay A2t owee faea & 3y g
i1 519 @ i 9w A SO, # 10 | 50ppm &R foar| v
g A0 % w9 A fornr man @ oA s Sie-
fafer Sueor & ufqafta feRgaeiie omt &
foran 1 ol TR B ¥ Yoot RSN ¥ AR Jonelt
BT ST el €1 T el §RT AN Fe 9 veet N, AW
TR TIRITEAT & g S IF @ 9 g
et ot ek et H,0, ze i fames SO? st
FIAT | iR 13/, gvet & fau fear mn e o
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) W%ﬁwm%mwﬁrsozaﬁw
TS 1 AT | fafys s areeeia ud 9ewe &)
_ I ¥, 92-96% i ufq wiftd w T
R -faferamr Su=eor & warT & SO, w/
6T AThcd

g -faferad Setor & wEim § |9 @i % fafae
st # SO, T TR TRl Sfeper foat ) fafim
sfeat § gea #1 I FERER §

SO, (ppm) & I

1.6 -3.7
1.55 - 2.15
T S 132 -2.79
™, T - 154-234
o = x4 - 5.1-720
6. deett = 1.14 - 1.50

9. RAGT & Al ° Siea T fa 1 37ar f6a
3 o AewTee STEwiNYT 3ppm § HW o7

SwER {2 wi § SO, %7 v w1 ®R 0.5 &
Y ITER fe iR Gifeam &1 TR % "2l ToHTEe
% {5 & fow - 36-54 ppm & F19 % I H ged
feam

9 $T Avsg A H1 faveryor fear T, gewEe
F FUNE B @< 1.2 - 2.02 ppm T ¥ urq fpar
™1 &1 fR off, T AT 17ppm F ged $9 SUER
haa fear €1

AT Ud Fad A | gad "I a
g S, TR B § W 21 Fid A Sk
FIENE 6t & 71 Jorrett ve gt fAteer & 8 At o
for arqatt 1 wR i foman ) fetee A | ed,
Pb 3t Ni® 0.10 & 2.10 ppm, 0 & 1.26ppm I H o7
Tt % 3 H $T T UG 39 TR B A H 4E T T
U3t & 3FA & fou g sl ey R,
FTAMGY T O S S F T 7 o Ferveraor femar
Ry o SRR | | &% 3709 IR TR I@T R ¥

s wd #weofrw & IR dues |
FefHaw Ta = et &1 AT

foreeta, wifem td eR g Ao I=ame |
i wv 9 e wd weat fowr & 0w ke

. 0919 Teihd
9. g

W bW N -

S § SR wrqeT 1 foveryur fRar STaT 8 1 SgER Ut
fereetmor off fopa At @t faw urqe @1 @R O OE
ST T § 7 47| 9RT & &R (<0.1 ppm) d
g %1 o411 T oft cd e Zn 61 TR Forst § QT o7
Grer AT @7 aeT ud giget & W@
&7 et

viag # Cd %7 wguvr & Sid ® 9al o & A
T urqat t Iufulq & AT $o St 1 fagetsor fFar
T | 2 YT o Feled, SRR ST Ue e
TR ST W 9o & A e 7 Cd %7 399 0.44 -
1.81 ppm gfaa ferar| wivag & Cd & Fifad &=
o 8 wRR T
el et # Fehrad faumear &1
A .

A e TEeT vl 9RT e o fer ¥ 9%
Ferst ¥ g Cd 91 3R {97 vt Fefagm @ £
wiafsran @1 frepre feram wan &1 sida: wifvrdt st AR T
3R o wurgast ve Cd & ferw wiR % fafmr o -
AUt Herst, a1 1 faveor fear T aR i,
FHIT T F TS FA b G99 H Eeoeieliiterer qiteror
o foTq setoT Ul TRe1 A ford T ¥ 1 T o
(wieaterat) 0.151 ppm 7 Fafad gea @t qen 8 Cd
TR 0.135-0.248 ppm % I ¥ 2@y 77 ) fR o), Cd
Td Zn W Fedt O R H FerT gen I@l T
FHorel Td TRET F HON T Freeieniee e @
T =l & o S ARTHAT T8t § | A T AR B |

el U U e

i (HL, PD, PUD, PC, PDC), f&erg, sewifey,
fReITH, Hehe A fEE onfs | g fafim sreeg
TR @ & 150 | T A o Siantvass o H
fratd & ferw wieror femar wram | @t A €. el fafsmt
FAMN wd fafRear oF Hesa @ g6 B e 7% &
T B VTR R WA & Wgid & et
1% & +ff 7 A § YodHoe SuRed 9

PR & w59 § o 37aeg T U ARd 39K (48
T KRR Y A, B, C, wd D ¥ 9% w ™
T PRI % HEy H vaes Reae g wd weie @ sy
A, Bud D 3@ &3 91t SR T A8 1 T
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TR W FISan FORES & fahas TR &y ue
I & M= AW 3R st A,B,C & D
AT Y, 3 P W 3reag fopam | 20% =
3TY TGTET WIEHY FARTEE i Jufeta ¥ S foaren Ht
S FEl A |

$ehe WG WAMSG fafq amme 20% wd 7% #
T TR Ta SNToeT e 3T I Siireet
o Tt STt T IR ST TR 376 fondr T | 3vearat
¥ war =er ¢ f6 . el 20°% & qrw 21 57w
7% % ar et 9 &7 STRStfar X Gehdl € | T,
20°C & urg 35 fe @k wet 7°c % g et 20 i 7%
IR Sl T G B |
S TOTAT X AT

T GO 9 §RT 39aT {8 S ot Sted | 1,
TR FHE, TY U6 39 &R ¥ qh UF @RT S,
TAEHAIE 3T, TSueE W HH, 2 € U W,
Foree, Fe, Pb, Cd, digsqntt, P. aew 2wy
FANA, Fed SHAVF TOMT, FHifA®T TOET 371 &
@ T
Fad ThF & faemm aftea & @im w
HACCP 3mrenfia HrahtewIoT

I ARG TR, [aig 9UeR Td 37 S § STl
g 3% 99 S € IS & qATT FRT FAAE HAd -
M W ATt Refa w1 geate fwa T e 3w
T & T 3R T WRTA UE SEAT 95 € SIS
O gRfefd 7 Ik O aWRi | @1 S g | T
3o T, TN U A U ] ¥ ygied 8, @ &
foru uftfeafa ve wichedi= o daftea wet fawnia quer
o g9 ST § | F9 9 I o 36 W |
=M
e T Fas Sedr
I G 1
I 4 A /T
o1 Iwh dawd
. 3=9 vfaea o @ifed am

gt fmior wgfa, SSOP iR 3fad WawA srT Sudw
FHIT B FH B W I fFar 5 @ T osifam
3IcTE 12% Y, 31est gem Sifges o ue 180 & =
Ieh SHed % SER §AT A6 |

N W B W

TATHA T e Ud |9me= A qurar
SATT W I[UET AT TS TS

ATET H T & W 3RS i § a9 & IRH
T W v A w3 g o e % 3
g 8 e wifRafa # fean S 1 W e 9
W AT FT TR GHHEA & A & (o0 owar s
¥/ om T AT A q @ S W e 2,
TSI ST S ¥, 3 Qe iy Sfery waswt §
i ot AT @ 3R Sifam ®9 § 39N F&t 7 S A
o WUE [FA1 A €, T @ HA0H A § i #@
ferR & 2

HACCP 3muiRd 9<1d & IR g0 AAmT S
QR & WA fRan STar €1 gRferd qQie 3 &
9gfd w1 GMP & faaifem fsor, SSOP s HACCP
FRT TH Ak HFRAT T E) ISR % A F
TN, WA T YraursHe T8 & Hivrh 3R g1 3
Ieare famam T (3% 0.75% 0.75  *it 8e wd S %
295 M ot SR | IWERTTT TETq S o o, gentd
TUTTAT Shared ST Tel 0Tl & 91 |y |{YeT T8 o
1. ot e e ST & | SR i ITPHE TR/
e TSt # Hated fR T o R Amme &
U ST | T WETTETT 31X I I, T 39
gyl U 3ifem T W TER FXeH § gafted fhar
sifem adteror aftoTe wEd o 9
=t 10.27%

NaCl 5.13%

TPC - 147x10°
LS EER e (BT -
ey }Wqﬁ
A qE HT ST
UG S0 TR & TATT gRT $. THAE &
T ® FHF JUSHI F TS H sifan w9 e
AT 32 Aot AR A T HfqH ®9 F 32 7 5
R fsTed g0 ®id |/ sife sl w1 wee
femied foam man| g gan w9 (37 ° %9 9%3)
3o femmera PH 4.5 st ot S -1 Ua 3Teedigsd
feran T STorTe wete SRty % WY UE S aded
forar T ST WRE % W0 W e yenia wa
T SR U - dicitel geferd et & dawea
fan man o aftaeh uitfafd & @ Rfesitex =
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YT foRaT T | TR U7 S ST ST, W
S 7 AT ITFERUT ST TS WY o favi avaty
% 9T9 WOl H AT T

AL & THIAT et oy ot e &6t Tt
- T w erea

fafeer, 3R, A, oo, Hioo, ATHHeRl,
Fifed, RIS, HUUHA!, Jqu=H!, Fliche, dipiel,
gfeersRuet, gETet, FHTE 3R AfcereeRt | W Fag
ATl Y ITASHAT & TAAT & MER W SAId Fad
TRl ST AT Rl TTam i 39 Sl | sitfad gRfeta §
TSt fFd T Ui Sifaat § wew (FRifeE
Wiafzeq, Tifewa T, deaiid, faearg, meERad
ARATEH, TIEAT AETEEhT) Yfw (FEEeRT T
Tt wporer, 9. fewpiien @t maHN) 3 TFA
(Hefiere foeeg e w. TreteT) @ esifea 21 8 |

FUe T 9 o wwHd fowar mar AOAC ugfa &
TR TNl § A5 1 Y07 fan T iR o
e wHEEt & TET B AEARM Had Ao o
(PSP) wd verfserT sew de fow (DSP) % fauw
TRieror femar AT

g ot g o PSP 3ufferd =€ a1t R i,
i U P | Ui FAt § DSP @t 1 e
e/ o | F7 QR0 4 Fwia e ) e @
Trradr Te TeRIT Wi W ¢

120 @ SO 7 Ue HIch! IaRT i [ahs oo
| 3 @ hia o man @R PSP e DSP &t
wegor off femar €1 A FAT | @ e § & DSP
1 79 gz | +7 7 § geiferd &1 e o e 9
PSP fqaren &t ma 71
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fear| IR S AREAYUl FiciHg 6 W W, 98
TSR 8] 3T, 39 F et Ietan ¢ foF 7% <fia =t
TRt |

14, Tee HTT T HoAl AMHS farys et TA
Y WAl T g U6 T H1 7 39 G F fau gieqor
ferar AT | TR ANV AT TN T ST
foan T FE ot FAA 3. et 0157 H7 sfq &
Feifum T Rl W
e | ey s meetsa

ATCATHIA & THAT BISshishIH JG-ETT 7 3AT UKTd
& {9y AR fstea= i fae (IBB) 3R ®
Ay gRT wifE anaee et wi suftta
I qRteror foaT T | IR W € UShhd 5 U8 e &
FoAT 1 oft aRiereT feRar T | SR SiferSer SHiE w5
fafi Serramafas Theor R oter TR ) w
aifera T Hfdsprar 6t 37 ¥ 7% @1 T € o 5 e
7 Jufafd T2 &)

T4, Tesq HT Te HeeAl A0S i [T STt &
UIfeld e A | g7 & 9T Wl & HiaS Ta A
off o, sy ¥ g ur T

Ao /AT ht STET | WSy

MTEF e {hete B WiHFed aF ISIaal §RT Seherd
faar <1 wwar &, @9 o, USFDA &t w®@r &
MPN ugfq 3R 3q ysfd &1 g1 39 Sia & K
30% T § U TR €| WHRIeHS AUAT H, @enad
MPN ugfa & Iuahm & g 40 ¥ 70 MPN/g. & &1
R & TR ¥ WY QIO T w1 Yed wEitEd
TEfd & s o1 FDA %1 MPN ugfa 7o &t s
foran | WIdi=E FicHE F 3T 1@ TEamr Tl

W= grEgifhel & @ T gt & g U el
TFelt gt gt @1 foere fRar man) v e g
ugfa & wart fg g8 24 9o Al @is ve gt gt ¥
T & el e § 9 qe SeREEHs yatman
TOfRd €| JhR 9T & 91y TEEH 6 9 % wai
FI ugla F1 AFwRIEor o mm)

A/ ATeEdah! 3Rl | Afaws It
Esice:)

FHifad TR Fm % 6 A aed | 12 fafis snfeat
% I s oI T enfawe Sfeer €k 6t suffa

F qem & fou W 5 e, 4 T (11%)
AT WG QST 74T | HRIeHs A fAE HHH,
wreett § g o

W fefiet T § T e Ao T
AR Sferd IRY &t Iufafq & fau faveifya
g M1 foaid &t sty & = 16 fafim sfoat &
Frifera e A w6 favetad fomar w1 8 WA |
(8.5%) S TRE @ien mn fora H s,
THISRITAE FREHE TF SR ATaie e
& | qRere arvaei aifiywetsor (RPLA) deites 5RT Yaliess
TR % IR & [T 37 § | 12 diferd &1 alreqor
foarr T, 10 (85%) SIS Ses IR T

T enfease Afgerd dRE % T ggwdt &
fafirearatt fafirs arome, pH @) wd aifeay soss
% fafirs |igor & eneae foar T4 gE <@ T § R
fapfa 150 @ 45 & 7% & I @AM, PHS.5 9 PH
9.5% PH/gem I & U™ Ud qeAq | 9% &% &
wifear FARTES WEOT W agt ur T ¥ 9 @ &
Fedt 10°d, PH 5.0 vs 10.0 ue 10% | sakee
qigor % wrg qrlt | fafvrm A, PH 9o v wifeam
FARTES WIFT & 99 qaife 31t faw fagpfa @t st
T BT 3THIA ToRaT T

e/ ATRAHT I/ qataweT |
HeHieeT € WY

12 fofm sfeal & 9<9 W= S T o 94
HNTTg AR HiAT & 9 a9RI § ThiEd 16 fafm
Terdt & b A HT FoAHI oo AIRY H Ut
& et wdieror fofan ) 39§ @ weeAeE & 35 A
#, 5 T (14%) Germitee S @S 71| el Sl
F T ARRE ToTd, IORF 76X Higg Ud IFFT &
TG & Tl arend ¥ A uiferd S T Wi
Femiteen wt Suftata & forg far mam fedt off T3
o gemmi-ee @l @it T
AT IR § S A arell Aed/ Haeg
A FT GeAsttas T[0T

Fife TR F &9 & 6 fafis et a9R @t
I TS AHAT 1 favawuT 3! Gersteg Tor
% fau fmar mamt 35 TRt (71%) 4 9 25 ° o
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Siatyet wer 1x10°g. & =T ot 1 29 At | 3. ie
TUMET W U % 20 T SRR ST &t o 39 H
19 T (54%) F St o 100/g.(MPN) &
ST o7 | Fermiee SRy 7 A § ud o 9Rw 4
A § G T | AR RS e T |
&l @S T

e IRE F 94 T @ 22 TR (21%) °H e
moEr 107/g ™ o, 3@ H | 65 AT (69%) ¥ A T
Wi e & 106/g. @r T 21 3. Fe (MPN)
100/g & warr 41 Tt (39%) R 27 At (29%)
@ T §1 2. Fiel o 20/g (MPN) dieta § %0 3@
TR | HTEE Ao T TOTAT QO T SNk TG off T ot S
o germifeet Shaet 8.5% Tdifeta AT § | @isw T 1
/AT IS/ ATt Gaiawor |
TIHAT SENHIA S HT

WFAT Ma & W g0 R | 11 fafae
Aqat gk Wew Acd & TR A T 14 Sifaat )
It HToq el o 57 FHA Bt AHATAT TeTheIeisn
w7 o fer wRteTor o | ga § vatfee st
T WERTHF ToiE o &9 A Fohal T | AT 1 foreersor
AT AT TR W HE e T wiehe 60
AAUIF AT dehTR! & TN R faveityd e man
4°c ¥ Urg 6 e q% & [T 349 J9 Tl U ST &
G % foru evenfuss w9 § Suaiera fear ) At
Y T O TG SR gee S I S e
& TgEH & fore fawga sterramafTe e fomar ) wedt
E TEmieiieteRT faspta it @ @ T

TAAFTT TOTTEAt | FAIE AT Tfera
e TS

STAH TOA H FIRIoeh SIS Siget- s
AR & faawor &1 wheror fomar M| @Rt S @ o
TS T | IR UF S & 25 FE! SieeAm H e
I WiEwA 12% @t td W@ SgeHin TeR ded @)
THIRT % T T g9 T | SgeHy & sufeatd %
fot <11 wd Fiag o WS T § W el T R e
WAt 1 A0 R | i oft ST T AT di-sleett e
FRT W5 T &1 59 0 ¥ 2 FEe F T o ST §
3PS & | Ao STeT Welt W higs & T ¥ | ey
g TR @ T 9@ i ot @i T g sigelHm s
o Ue HT & WGHOT T YR T G Tid Gl HrEs

TRl TR ¥ | FERTeTs A W 32 Sfist W, sigetm
FAAY AT o T, Ui STfaesHeE I’ T ¥ | enfawes
et Sterrates fafrear wiid § €
HepisifRad VE-ETt & g6 ua vifaa
TR & SR GeuStatar uRae

TS A A AT (shisiferay raa) faemer
el & GeOSiEg SHEE TR YidA & IH7e H Jodiisnd
fere 7 | aeEEA & [ ITAT % o wigea Mot &
TR Gt B W Wl T U, JgAe e e
T | ¥ |/ ee S % Wde W Tod Geresiiad SE
30° €t % arg 6.8x 10* CFU/g ot 3 am= o 2.5x 10?
CFU/g ¢t | shiferem Whiiehig shiet!, fhehel WhEhiDe,
fofsrat Ud TewIRe S IS 9HTg 9 @ 3ufd
Sie urEn T e % 16 &9 qe & vifaqd gwem
3 A Ud Tde W pol Yeueid ge ¥ fawgd 3@
T TG T TS IR GUEOT & 1S faT W e
10° CFU/g. ws & W 107 CFU/g. Wi wet sras
IR ITH WA WU Fgl ¢ | Th FEA A & T
T W ERGISH QehIee IR i G J 2@l T 2
T, AT & E W TERIGFRINGg S & g
SraTe] U T E) eifqa gRT Saer wefad &) vitfea
TIEV % KA W9 HHl 76l LH-geArhls Tgar el
TIvER U o= & iifaa duew % er fafat sfa =
T G AT %A & gl 39 & 915 %A gidl €1 oie
TRT L FH HA It FR ISl a9t Hag W
FALISITT WFTIG & Wy 7= ot yenfera sxani 10
f& % ifaa §0e0 & a1 e I @ w6 el

ST W, faf, e, weinian w ggaee
IR RN Sfd & Hefba W 5o g #) 68
QX FTGFHICIRT ST T[OTCHe [¥eisor St & et T e,
SETT] T WeRAT Wehled goT| el Geasild SHaeEn &
18% & foiw =1 WepRTege ] o feRar ) =
FERCTH FAAVEE SR & o9 §&T § ReHiEd,
RIS Ud Ry | 7 §& § 3 S
AT TR Td afediase &t +ff @IS T | S
T Feifyd w ferean Stamo) qerig, Wafed & QEng
| ST T Yifaq HEer & SR UR dR wedt!
TAFN TR Ua Aufy § dadiew Sy
T e W Megifes Sy |

Wedited & w9 3 & for ol & o= @ aem
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2 fafa =1 e Sty (LAB) 1 ot anfieeeer feranr
T MRS g9 § 59 g9 aifysom Jgmt R 107 Siaroy/ml
2099 § T A ¢ | FE AT 9 I 7@ F 9 o
Hers g o 20° A R Tear §1 TRR S 9 S oy
7 Tl < et SeRsitaa § weif uRfed W s
ferar T 1 LAB &t SIraAeie 316 56T W U foerd &9
& ST 4 % YA | 76 Th-W 5 7 ¥ 3 YA
TR & LAB &t affom e 7.6x10%4t st @t Bt st &
3 PG T TSI e & [0 96 21 g8 § ud
FEA TS AW F I TALH I b R
RSFSTem o 37 A qram (29 +/-20w) e fear
| REFICE FeeRsiRee YIed TR S Sasitiaar
I IR T 0 R 90 AN % G & 91 I O @
LAB 7orr T HéH o UIRW % 9% off srywfad €t

W WA Gl Aot @t Sy - famr

SHaToy-ferei SRTHeR Te fefehear Tama o fore wonger
fofet & T Tt Toe Wt ¥ e ST U e T, st
o T et el TMieg Hey o e Sfer (W e 3eew)
TEF 1 (R A T P (Fed weeh)
fovctsor fomam T TeE IRA (39 7.5 € 8.5) ¥ fow
I AR Aeral & 5t %1 PH &7 91 w6 qres &
BOD it =7 (40mgO /1) a1 St ¥ Wi et fafsmat
AT oA SOt SRl &1 FAER A 99 Td S| 99
A FHas | I T et e % 49.2% e 13.5%
A Fafen frar e, sttt fafsrt @ srer 700 29.8%
Td 21.2% a7\ T % T Sl % S Sfiaroa sifaar 3
foeror =t v 3 W o o)

e TE ST WRT ST @l &7
GeasiateasT

A F forafrer & qaao] e Qe § @RT ST
TIieTd TR, ST UF 31991 Y U feher an | arTae
(et fafietew), qode (Fivr W) we ae
(HHEIR FTeAT) efierdian (gt i)
W & AR A 1 IRAOIH Te ToTeHe Stafoee)
S AR F AR fE B qREmTes o e
SHarfoaes a1 Ug-uiel 1 rera fomar T

Tt AR Sen! § qRATTeRs 9§ fafa (40%)
g &1 WS SIAveiT WE § | e T o ol ATeshieniend
40% wfavta &1 Mot gg-def | wWafed ¥1 gooie &1 o
TRRIGRINGT (42%) 3o Sfawa & &1 area &% o7t
Tt 1 fafert (26%) T erETRiRas 3ea ¥ | sEuR
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T # e vy 9 g

@R S Serert, 1999 ¥ 9_eR & v g A
(df. ATEE) i uesa o mar i g 20° 9 %
g 1.2x 10% cfu/gus 37°9 & o 10° cfw/g. TPc
@ €1 FEEER HeeR sEen % urg (180+/100m)
T A AR TR H fheher Rprgedtis 10cfu/g.
MPN qe®TEe &9 gidl FARgeran 25/g o1 53Uy
e § %A o411 gl e e fafat (40%) g 9

TEH Wt e gassia e

TEq &1 o URfq 7§ el W i Aleqant
TIOTE § T OO0, Mah-rd gqel (36 1
WA @) T T fFar 747wt § T To
w PC 20° ¥ & o (1.79x 10%g.) 37° &t & ug
(7.7x105/g.) @ < oft | A ° frer Qe i
3aRT & =1 ey 9 W w1 70% qftoneTs Reee
e 37° cfu/g. MPN . et 4.5/g. T8 Towiee
Ha T 15/g. a1 fafsmr sifa =1 fawa
RREFRINEE 35 ¥

frfeR & st At § TPC 22wt & wr 6.5x10%/
g @ 6.7x 10°y@w um 37°C & U o411 HAMER
MPN %. =icit udd MPN Ge®re seiredtean s+t 90/¢.
T 6.5/ T o1 | GRS T T fEHe REFHIBIE oI,
e g Sftem] geraE (31%) i (23%)
méwEIET (23%) dfaer (15%) wa fafat (8%)
WS AT WA 9SS 97 s

AR TR GO SO ¥ U S gane
e ww amEE, Afaeated sifERisT (DOD),
HERWEAE SeE o (BOD), o1 e, ?e wd
4, o1 Sttaregata 7o (TPC) Rrsifereh stamopsta Tor,

TFeher LRI U e & faeiga fFar mm
T sfeTa AU Aty & v favefia fad w0

AR T WY afewEra #1 favrvarnt

o foeien S v T@ W

s (keg/f) wn afspa W

(kg/f) (kg/f) w=E (kg

(kg/H)

PUDgmr 19 48 65 09 03
T

PUD#mr 25

T

0.25

4.86

0.19

283 09 048
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Tiewma 5ot § FoF afesha 1 A Iureata 62-67%
Td AR ST (VW STeT) 44-67% % el TS 1 G Jar
| Teet afE-wa oo ¥ freheT RHEAlBS T Biewm
@ e T, TR AR siarod 7ot 1.3x10%/ml
#1 g T § TPC 4.38x 107/ml 3R freher siferem
4/100 ¥1 ! FoAF 7 A ST ¥l

fireret wgwor & forg SHaTUet @ @
37) WA T WeH

TS Ao (A WIS, TRE e AlMTe) Td 79e
(F fRER) WA aeR @ @lsr @ MPN €,
wictt, TT EFici et et Fol TeUaRINad
feargermor femar M | A IREA o 5.7x 10° et TelEwReE
& o wet AT 7 2.3x 10%em) 3 WA | feglasmex
(47%), Twafrsr (17.7%) gemfaeen (17.7%)
T (11.8%) Ud g% (5.9%) SHamordg =R
e e T mEe | e S fageae (79%)
TedEEt (13%) wd Wed (8%) & ®u § wgar fwa
T | HieE & e ¥ Mo 6 31 ud e fafye e
UREAT §RT Y9 foRar T

) STe(d YUl & GO h €Y B TS SR
&I 1 S STy YA & ST 3. Hiel S S
fopan AT T % fow el fapla @t 9 3w W
e fomam T | STt AT | € ahtet fasia El @ qe
T (ST e woTs @t S 3T H&AT §OT IR TR
g gl R fqafaa gaml I ug e AA o
gatew El wist fafa & w7 o Hioigwet & e
& fow 5 ) El fapfa enficei, aoieiici oo
THIAEH-G SRty i gU urn a1 §, TR Tl
3A, G Ud Hee S GagAvid & |
S A § HATZE

TH @R A Al Gl (3R e foafaaea
&l &, Ia™) T8 UF @8 Ao 7eed gat
(fr=ft 7o @, favaipam) | ST A9 SielghE
% faveoor & fou uedia g @) @R S oo
Fdt THAT | ieg®S @t o 3 pfu/ml. w9 fF
A Gl % T H HIGTEHN &l AT 23 pfu/ml. i
o | g1 AR B Heleh R U i T9H €1 3-
4 7 Tt % TR & WY JATEHR o7 |

A AAT § HieTgHre

oY AT AT o TTeT = O

s = T ¥ OO =
THAY VIUT ALXH “‘i(li '1'1\"1 AT AN T Tt A0

feRmaiEem) T TSt oed (TIHE IR § O JEH)
IR 3 7T Faeetsor foban a1 s ot | et
o 240 pfu/g. o1 SEfE d WEE B HIGTLES
AT 3500 pfu/g. @i
ST T e W fafsa
TR &t U Td 37 I &
o =t ugta
sTenta/e wea ¥ fafsat aeiitesa

YfShd/ TR AR T HifeA & @Y & &6 9R
MR A 21 THAL B Feiitheg i utetd i faveiad
A T a8 | MPN wgfer gr et et faforat
Y MO e e 3.6 | 11007100 T, fiver oft ) ferelt ot
T 9 fafoat soifeee stem =8t fevar w1 =
T A A 2.07% | 21.45% aF I A ¢
3, <7t 1 uftsran 0.64 # 0.79 e fafey off ) faforat
SRTR 38 Wbl WRRTCH HohR H o |

AT G TR § 9 S | g 21 e Aol
T B oot i 3uRafd i 3@ Wt T mr
MPN wgfa gry freifa fafsrat 7omn 3= & 11007100 .
7 fafay arft T TR oft e faforll et = svem foman
TR, T AT B &Y. FerThehd ol @IS el |

fafsral srcithierd 1 ITSHTTAT TR TRIRET0T T T

37) qEEHF IRIET

A, TEADIR I JCHT/ Feg W THE B G o1
#A & T Fo1 30 @ uferen w1 ol e
TN SR 3 (9 TEH) T (4 9EisE) WEH
(4 @), afep wd fom 3mmifes ot &1 A9 (10 ) v
EDTA 7w (3 @) 7 gmiferd 91 24 gurel @t 3afd &
T fafimm Wigoll & U9 TROTeshar &1 @ st SfdfRar
fryifa f6 m21 0.1% R & 19 WS 3T SRR
it o spfefian ster migat St 0.55 T % 119 6 =vel
% 91 SgRR AT | Tehieq faRdr e arer e o fE
ey fafie T & 99 TE /@ T R

¥) T UReT: o, Feithehd HirvIhl fa5s TR
seIfes & o oo, el 16 (2 woR) g U gt
ot T WREA0T AT AT | ST Bosl TS Al O 8,
TR T | faepfa Prean o wi &1
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it [&divrT

e aReT

iRl
w7 Aoy T |

¥ wee fowqor & fmar

= AF FRT T FIE TREROT T g1 Y HF TaeA Yol 74 )
= 10 &F. 1. emamEet PVC eR yrepss & froare &1 weft wiemi & SR wifeR d siearfee g )
= 15.5 U & e WS T Ao SIS T &1 W] U ST A T | STer 1 Free gt

= HeelH Hol T UM & TR Agarl Hiee 5.69tn FRP &% guiia foiA ud & srRer sravassadr
= felen sifwel & W vaEr dex &1 fawm Ser T9A1 dig &t vt stavasar A $few ud 3aw! dredt

< Yo7 Ha gt SIS ST TITNAT T S B AT SIS i ST & WY T e

f5a T Rt &1 Rud
O ARt

TN & A FiAH §RT Fallg A af a1 q gar
YRS H Gea fawifaa afiTeery % eTaR ot
Tl | ST TS AT & e s gt g E
e ¥

foset &9 99 & TRE 9N TaE ¥ PVC 'R
%% HT AR "R fear T g @
JATTAH 9T T €, TREN & TEAT F qor 1
IR & AEH & I 39 79 (98%) & FRT 79
HT &1l FH UT

safy % SR M Ghen % 3T & ferg gitrnt
SOITAT WY WTAT TS GowiiehoT qut fepar T ) |iedt somedt
& TSI o ediehd % WIS e 3Ty Oed @
T | ST MR A= [T IedIe % AU aeArs &
TR feRar |

i it

fadter 1999 3 Seramamerer i 15.5 o e w
& 97 goET BT 39F! SHaT gl & fowa |
Teror Ty e | Wi % 3 8.9 ufr s g wer
TR Tt & AR A AP & 3T e F qer o
U9 3UATT 21% 9 9 7| ST e e o
ot 3T Ur} T ® | STETT 709 el W vy ueei we
ol srafy % Froae wEftT % foo frad @

18 UH THUM Ho@ @ IR FHEY ER0T AT TAT 6
FhrFeT IHSF IF WA MR gegieT w1 % o
AR & 1T T B IR0 WK o e @ik aivom
T . WATTAE A e F FGLX Wk Gl
FRAHIEOT UF T SR athwered qul g aren & &)

A % IR AgARI & 1T 5.69 tw & FRP
FAE GUIRA oIRT U 0 IFRE0T SAA9AHA F
ATHeT 1 fomr fomar T ( fiehed & TR S
1 Fmior wfa w #)

UEIER
T yEEATdt & AU waEt & fawrg ot frr i e wt whwat AR & o 9 ol aife wie % s
gR1 15761 1 foreaot Rt = Reprer o stiper ol & oyae & Oy siifed fear mn
Aty % SR wod W & oI T S Jonett & TArTae T SRt Hereh § Site o & | gt far

ST ITANT A & TS0l & o0 avavas qfia weegpe arel st weEAr o sheer tear e
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v, a1 va aifeyal fsdivr

=T R

= Hfe T e g1 ° giErted (9.7 9 12.7 ) god a9 30 % Y, SRl @ 25-35 un s
gt (x =36.1m) 3R 30-40 wH 7 21t (y =36.1TR) & Quiia arfsheq @ £19.7-12.7 wr LOA
AR & I T G s dm BreeR 3.55 € 9.04 29 o7 ~i9 fF fafy Svih & 9 90 Rrew 39
@ 41 27 % <t ufiEdt o

= FHifag &5 &, 13 7 15.8 W) a9 0og a1 09 gfenden! & o9 g afbe ReR 6.65 23 o1 Jais
T fITPR 53.96 27 @1| 9@t Avit & 99 & fou atEe |, taam =it ReeR 3.5 o ¢ 99 7o SR
55.3 29 91|

= AT &7 °§ IH AR F 99 I9 W AN IR 2t et i S v gUid ugiaat e SRt
QUG TEidl &1 foraR & |1 THRTes TeTae Il T | 5ot SiaseevT favetser § 80.24% & aRed= o
I AT € 16 aiad 9w w9 @ wofad wva g1

= WWWWWW&WW%W%WWWWW%WWW a7
& e, mwmmﬁmﬁmwwﬁﬁwﬁ%lwwﬁmﬁwﬁmﬁ 0.92 =
R? 3= faviwar T@en 1 ‘ ;

= Hiead &7 7 via 7oA &7 mee R siea § (7.25-9m LOA) FRP g1 & 91 W Agar! &t
IEESHAT T T A T £ SR A Ao g 1 sied woa gea %, 1,804 /- g man ¥ ke o, FRP
a1 (7.6-11m LOA) uitenferd Hgat #1 3aie &R 96.68 Ff.a1. Wi weer i odf 7t & 3= 91 o9
Aga 5. 1,736/- 3merer fohar man|

= HifaT & & 31WWW%WWWQ@W$1WWW 94.35% urar T
2l

o A &% ITAM HiqH= #1 faverwor gud e @ i oma o seit & 9y 9ue @ R @9 $1 9 w9
BT & el T U o1 Wi Wre a%qsl W @Y Jgdl € | He &I T Wt 0§ I F o1 =
fepr et 21

= 2 UF F INE TWHA e 0 IAEHAT FH gl TR ek % 915 ¥ sghed et 81

= SHicerd H MY SIS T &7, St Hel § TG 0o FIR0T U G 5 8, 1992 b e 5 1998
o meeaqul Sgiadt <@ W ¥

< ¥ § e EV srnifed aee S9me wiel ) e 15 27 38 e §)
= Ut 3T I IucTar & feT UE wHg WA T dueE & for faeera i €1

57

CI77 ANNUAL REPORT 1999 - 2000



133

& T BRI &1 RaE

Aty % IR, 17 wivrerer wewsws gt ™
ue efirenl % fafim &t & 179 aregefiat w1 wivder
ferar | wfererer % wiE fawg Ao W we Tomr
HIeeh! oA o eIl WHTe, T U AIeRieh! 3eee
o STam] v & U SEiner, g6, % il o
yife duewr %1 weyd HACCP yron oo §8)m€s
Trenifirent, 3t GrEA, 2 % forn weue G Ao U
AT 375 T faveiuyT U8 395 e 1oy
T % fofT STer |amed, ¥idel 5ol o AR IheT R
% fou wgh, 99 @ ¥ o A &
foagiem wd 9am, Td SEEE & Tee] & wie |
3T 3IAHT T |

TN AT STeT =l AR R 0, TRTS T o
% g 8.64 wy (LOA) dHima a&d & fffra aicenfer
T: TPARI ¥ T Ao forepR o eifehel § uel ool €
fF Wt e AFitEaR= T 51 (36 T ©H U
50 g UH BY HR) I URTeS & gl a9 § o
F @ A R 1@ R el sfwed w v
e & Teie o Faer 10-25 s s (10 5. 7n)
I+ T Ty
TYeH W, WEet 87 1 60 A o = wiferent §
TS HIET &7 o 48 I At @ 3feher s fma
1| favetyor & uRomy gfad w3 & fF i an o
9.7-12.7 g uitanfeta o= 1= Atfeish & =Y, SRR
yfamet g 2t (x = 32.1 @) 25-35 T &7 guiRka
ey T 7o 2 (x = 37 ) 31-40 ™ =t
YA §1 AR I, WA &F A FHH MHR F I
T TieTeh IR weret ot Yuia st 25-
35 Ty g g (x =26.8 ) ud 31-40 Ty 7o ot
(=35 T) g2 ¢

&g g aEd &9 ° 13-15 uw, g eREnfea
yiqaneat & s, 25 @ A AHR F S et H
I9aT 60.37% % wfaaret w3 ¥1 88-130° & W1 # hp
T FX | AR, EHAT T & T 20-30 w 3y 31-
40 Tq =1 3W ZFeT U I ATl Bt WS
e fereiar it qer &t e §1 20-30 Ty g gt
afETe wiaantsat & se 98 9 T 8 o e @i
frR s 4.30 29 € wafe 31-40 ww g gt
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URETeTeR Hfeats I S 6T a1 R 8.6 2 ¥
afraa fafiysran faoiy &)

v &5 1 (7.25-9 tw LOA) FRP o i
Aidardt 31 HgaR! @ ‘SARE U§ WEE s g
TRt HgaRt & S YHed W Aiehe Thald R
T A g W e $ Amd . 1.98 # g #
T % fou wofte e w9 Tewpamen’ serhearen
THY AT ATl TS I dren AT R S ¥
wiqenteat (x = 156 . o) % s & o@fy § wrw
e T frer 35/ 509 fFam. v & fafay
a7l Ydw o o7 o e @ g oed @,
453-6519 uitedt a1 SREA H% & wH FRP I
ufted R ttad w7 § 36 @ 231 fmar. uftedt
aT| Y% Aol 5 (g 97 fpm) st v e
(x: ® 1736) %1 77 B 1 qou ©.460 ¥ 4188
Rt o

“ferquTa S U TS R SR HIS T W STeaT
o R e faat & fAY Swite § Hoey S7aaior ey
T IR AITA & U HAG § At | sfier
Tt fopar T it | wer wen wE & shE, W
AT FTET W .6000/ - e 29 v GLEH 5.4,000
e <7 o WY ST Bl &) |e & 20 | 30 wE
fr.ar. o8 WS 7. 15 @ 20 7&F 7%, W, I9R 9
3F HiAd ot fads, 1999 fauet = wume %
HAfeRd 3o 9| I GI FITA TF 3T TR Feg
FHT F FROT AR IR FT AN AFART Hl AEl
Sl :

WG Ta SATAT et o difer giet | “wfererop
STFvaHAT T Sretfitent w1 s difer g F s
% WHeH & MU ATl AT fohar 74r 3ifehe § gar
Ten € 6 T A 1 180 f7 ifer give sige aftantera
ford 5T ¥ | T I el | e i AE 110
& urE W ¥ | w4 35% g dies v wEHE (PD)
T 65% diee 1 foreEs (PUD) #t q&-wamm
ferar | v | 61 mieemd g difem &9 w1
120 T (T U f ST W feR s qeaie
e ST qae w TUAT 94.35% % w9 o w5t

“Iel & I WA ud guieE ofge 9= &
WS HIeh & A IREr &t B T WE &

PR
SETEINT
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TRl GRT 3ehe Ul fhar mar| X fafas @
&I & ITANT T FERT foRa TR €| AEEN aiemd
1 g wafeT 3 .53 998 1 ¥ (e <6.100) €@
%.700 T ®: o1 (3T <&.501) =t & @ §)
Tgp] H 3 wiafeT # 3F 55% IR W 6 ° 25%
@E W A widieT T aferd fear mar €1 78 3@n
T & TR o H SRRl | WU @ @9 H1 9 6
g SEieh AT Td 31 Mo % 3eeA @ aeqe
W @Y Fedl ¢ 1 3 Ao STFNT Wt O TF TR W
g yfeh FREr & 1 319 T WREH, aiTel, HUHM,
R Ao, ¢ we efther % A F1 IIHMT F £

1998 % SR HIGH IR W 37eA5T | Tl 9ol ¢
frafa & gt F1 I F 70 WA "o ud A=
FAER 20 wfaea wd 10 sfawm wed 3 31 g O
Faf & SR YU ©liel ¥ 3R 9gd H §l, TR
ek % 91F & A F RA WR GuR T |

e BT YT o SR U G 5 Hioer
g7 9 o SteTa gl g fwar T oo
gfad T & fop afier T e 9 SRR Sgd
57.67 (*000) =7 1997 & 97.46 ('000) 27 1998 # &
£ R oft, 77 &1 ° 3 S5 & 9.9 wiawa (1998
H) |/ 22.1 wiawa (1997 ) y=vs TE@EA wiel H
FEIHTOT T Uet WA I STEYISH T Bl SJaeresd
& HRUT 3T 2|

et g | feremam EU orHifsa el staeRaq
W wWiew giaa o § 6 efad EU srgifed emar 15
27 T oia §ugur eAan uid & 120 § 300 a9 wd
a9 @ amar 30KL =yaftaa fear mar 1
e srEwn ¥ 50 FHa Wi wie e wHeA Hf

e 200 B

Y 1998 % SR Hel § FEHA Tiel § S @
&THAT T AR oA Wield |ITT & |1 STehor
e 30 widwa ¥

79 3IEfY & SR TONEA % {6 TF 99 goft T
deg S ST & T Gar R T §
T W 2T O - Ve |ty & g
ZiferT wHieal % s SR UF O
Locic)

Fel TEHR FRI AT T AW 2 Uk R 0
ity & & 30,000 HeY SRR 81t a1 afafes et
X | faear gae wiferst fediv vd oo sEifret
fedivm @ e S 36 gRT 39 1My & SN 3§
e T TR 1 @9 e faaR 313w fepart T €1

T ¥ St & A e % el W e
1 % R 6 T FH S A W U
A T SAHE THAA [BA AL IR e HlHD
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