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It gives me great pleasure to present the Annual
Report of the Institute for the year 1999-2000, the
first after my assuming charge as Director of the In-
stitute on 29 May 2000. I take this opportunity to place
on record my deep sense of appreciation and grati-
tude to Dr. K. Ravindran, former Director, who re-
tired on 31 March 2000, for his dynamic leadership
during the last two years.

The details of R&D and ToT work carried out in
different divisions and research centres of the Insti-
tute during the year are presented in this report.

Development of responsible fish harvesting techniques and viable post harvest methods was the major
focus of research during the year. The most significant achievement in this area was the design and con-
struction of a 15.5m fuel efficient steel fishing vessel which was dedicated to the nation on 17 September
1999 by Dr: Anwar Alam, Dy. Director General (Engg.). ICAR. The Institute also initiated the application of
remote sensing by satellite imaging for the identification of potential fishing zones in collaboration with
Space Application Centre, Ahmedabad and the Fishing Boat Operators’ Organization at Munambant in
Cochin. A project for introducing fibreglass for the construction of small canoes for the members of Chellanam
Village SC/ST Service Co-operative Society was also launched. Use of treated rubber wood and other less
expensive woods for fishing boat construction was also tried. The eco-friendly fishing methods such as V-
form otterboard, turtle excluder device and by-catch reduction device were popularised. Various electronic
equipments for use in fishing and fish processing were also developed.

Post-harvest technologies for production of diversified and value added products such as heat process-
ing of low cost fish in retortable pouch package were standardised. Methods for the production of chitin and
chitosan from prawn shell waste and isinglass from fish were commercialised by more entrepreneurs under
the Institute’s guidance. HACCP concept was popularised among the processing factories. The Scientists
served in the Inter Departmental Panel and Supervisory Audit Team for inspection and approval of process-
ing plants for export to the EU.

Inexpensive methods for production of medical grade polyunsaturated fatty acid concentrate and col-
lagen-chitosan membrane for use in dentistry and plastic surgery were perfected and tested. Pollution of
aquaculture farms was studied in detail. Microbiological methods for establishing antibiotic residues in
farmed shrimp and fish were standardised.

A number of training programmes in fishing, fish processing and quality management were conducted
for the benefit of different categories of clientele. National Science Day, World Food Day, National Technol-
ogy Day, World Environment Day and Women in Agriculture Day were celebrated with active participation
of the concerned target group.

I hope, this report will be useful to students, researchers and fish processing technologists.

( Dr. K. DEVADASAN)
DIRECTOR




Progress in the R&D activities is outlined below:

# V-form steel otter boards of CIFT design are gaining popularity
both in Cochin and Veraval.

# Design of a fuel consumption meter was finalised.

# Methods for preparation of battered and breaded products from
red snapper and coated products from cuttle fish fillets (in raw
and pre-cooked forms) were standardised.

# Process was developed for preparation of fine powder from the
tiny variety of prawns known as ‘thelly chemmeen’ without af-
fecting its characteristic flavour and texture.

# A scaled up production unit for the production of polyunsatu-
rated fatty acid concentrates was successfully set up and tested.

# A modified HACCP plan was develoijed for raw frozen fish/shell-
fish exported from India in order to overcome the problem of
rejection on account of presence of pathogens.

# Design of a pilot plant for production of absorbable surgical su-
tures was finalised.

# A simple method has been developed for detection of Aeromonas
hydrophila. Method has also been developed for detection and
enumeration of Nitrosomas and Nitrobacter in water and the same
transferred on consultancy basis.

# The 15.5 m fuel efficient deep sea fishing vessel designed and
constructed at CIFT was launched and subjected to field trials.

# Design of a 5.69 m FRP canoe was finalised for use of the local
traditional fishermen.

# An all-women small scale fish processing unit was set up for the
Chellanam village SC/ST Service Cooperative Society.

# Laboratory model of a twisting device for surgical sutures was
developed and successful trials carried out.




The Central Institute of Fisheries Technol-
ogy, named at the time of its inception as Central
Fisheries Technological Research Station, was set
up in 1954 following the recommendations of a
high power committee constituted by the Minis-
try of Food and Agriculture, Government of In-
dia. It started functioning at Cochin in 1957 un-
der the Department of Agriculture of the then
Ministry of Food and Agriculture with a small
nucleus of staff for research work in fishing craft
and gear. The Processing Division of the Insti-
tute was started in 1958 and the Extension, Infor-
mation and Statistics Division in 1961. The In-
stitute was given its present name in 1962. The
administrative control of the Institute was brought
under the Indian Council of Agricultural Research
from I October, 1967.

The Institute is the only national centre in the
country where research in all disciplines relating
to fishing and fish processing is undertaken. Re-
search Centres function at Veraval (Gujarat),
Visakhaptnam (Andhra Pradesh), Burla (Orissa),
Mumbai (Maharashtra), Calicut (Kerala) and
Hoshangabad (Madhya Pradesh).

MANDATE

The Institute functions with the following
mandate:

e To evolve innovative and cost-effective tech-
nologies for fish harvest

e Todevelop and standardise various aspects of
post-harvest technologies

¢ Todevelop technologies for extraction of bio-
medical, pharmaceutical and industrial prod-
ucts from aquatic organisms

® To act as a repository of information on har-
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vest and post-harvest technologies with a sys-
tematic data base

e To conduct transfer of technology through
training, education and extension education
programmes

e To provide consultancy services and to
popularise the innovations for overall devel-
opment of the fishery industry

ORGANISATION AND STRUCTURE

The Institute is headed by a Director with
whom all administrative and financial powers
regarding research and management of the Insti-
tute are vested. He is assisted by a Senior Admin-
istrative Officer, Administrative Officer and three
Asst. Administrative Officers for dealing with
matters relating to general administration and two
Assistant Finance and Accounts Officers for look-
ing after the financial accounting aspects as also
internal audit of the Institute. One Technical Of-
ficer attends to the technical matters including
those connected with research projects handled
by the Institute.

The research work at the Institute is carried
out by the following Research Divisions.

1. Ffshing Technology Division

Fish Processing Division
Biochemistry and Nutrition Division
Engineering Division

Quality Assurance and Management Division

A e

Microbiology, Fermentation and Biotechnol-
ogy Division

~

Extension, Information and Statistics Division

<
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Place Address Telephone Fax/Telex/ Telegram

No \ E-Mail
Headquarters Matsyapuri P.O., 0484 - 666845 Fax: 091-484-668212 MATSYAOUDYOGIKV
COCHIN Cochin - 682 (029, Kerala (14 lines) Telex: 0885-4040CIFT IN FISHTECH
E-Mail: root@cift ker.nic.in
VERAVAL Research Centre of CIFT, 02876 31297 Fax:(02876-31576 MATSYAOQUDYOGIKI
Matsya Bhavan,
Bhidia Plot,
Veraval - 362 269, Gujarat :
VISAKHA- Research Centre of CIFT, 0891 567040 Fax: 0891-567040 MATSYAOQOUDYOGIKI
PATNAM Ocean View Layout, ’
Pandurangapuram,
Andhra University P.O.,
Visakhapatnam - 530 003, A.P.
BURLA Research Centre of CIFT 0663 430419 Telex : 0634-211 MATSYAOUDYOGIKI
Burla - 768 017, ) CIFTIN
Sambalpur, Orissa
MUMBAI Research Centre of CIFT 022 7826017 Telex : 0131 1221 FISHTECH
CIDCO Administrative CIFTIN FISHPROCESS (FT)

Building (Ground Floor),
Sector-1, Vashi,
Mumbai-400 703, Maharashtra
CALICUT Research Centre of CIFT 0495 380627 MATSYAQUDYOGIKI
Beach Road, West Hill,
Calicut-673 005, Kerala
HOSHAN- Res. Centre of CIFT, 07574-53091 07574-52954 FISHTECH/
GABAD Near Harijan Chatravas, (Contact No) (Contact No) MATSYAOQOUDYOGIKI
Ananda Nagar,
Hoshangabad - 461 001, M.P.
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Sustainable utilization of the marine and in-
land resources has been one of the main aims of
the activities of the Institute. Surveys have been
conducted by the Institute on-board the research
vessel Sagar Sampada owned by the Department
of Ocean Development of the Government of In-
dia for exploring both demersal and semi-pelagic
fishery resources. The entire area from the North-
West to North-East coast has been covered under
the survey. Specialized nets -high speed demer-
sal trawl, hybrid trawl, high opening trawl and
semi-pelagic trawl, to name a few — have been
designed to replace the imported nets presently
being operated from this vessel. A large number
of designs of various types of gear such as gill
nets, purse seines, lines and traps have also been
developed for exploitation of the fishery re-
sources. Development of a combination wire rope
for deep sea fishing, which is an import substitu-
tion, is another notable achievement of the Insti-
tute.

Designs of mechanised wooden fishing ves-
sels in the size range 7.67 — 15.25 m OAL have
been developed. The CIFT has also embarked
upon designing large resource — specific vessels
of 20 m OAL and above, in order to meet the
ever increasing demand for exploiting the deep
sea waters of the country. Painting schedules and
methods have been developed for protection of
fishing craft. Designs of fuel efficient steel fish-
ing vessels have also been developed and
commercialised.

The Institute has also developed a number of
electronic equipment for monitoring in commer-
cial fisheries, fisheries research as well as envi-
ronmental studies. Some of them are trawl depth
meter, solar processing monitor, environmental data
acquisition system, freezer temperature monitor,
warp load meter and salinity temperature meter.

Chlorination of water using sodium hypochlo-
rite 1s normally practised to reduce bacterial con-
tamination. CIFT has developed a chlorine level

Py

indicator paper called ‘cloritest’ for instant read-
ing of chlorine level in process water. This paper
has been commercialised by M/s Glaxo Labora-
tories, Mumbai. Other products developed for the
fish processing industry are antiseptic ointment
for use by prawn handlers and deodorant for mask-
ing the foul odour emanating from processing
plants.

To meet the new demands for products and
processing techniques, emphasis was shifted from
block freezing of fish and shellfish to develop-
ment of individual quick frozen products like bat-
tered and breaded products, including fish fingers,
fish cutlet and fish sticks. A number of
packagings for various types of fish products as
well as technologies for transportation of live fish
and shellfish have also been developed at the In-
stitute.

‘The important value-added products devel-
oped by CIFT which are in demand at present
within the country and abroad are fish wafers, fish
soup powder, fish pickles and hygienically dried
fish. Shark fins and fin rays are very costly com-
modities, pfocess for extraction of which has been
developed at the Institute. Another value added
product developed is fish curry processed in flex-
ible pouches which can remain at room tempera-
ture without any change for over a year. Other
items developed include masmin prepared by re-
peated smoking of tuna fillets and squalene ob-
tained from oils of certain species of sharks. Pro-
cess has also been developed and commercialised
for processing shark cartilage.

Suitable media for culture of different types
of bacteria and methods for their enumeration and
isolation have been developed.

Fine grade absorbable surgical sutures are
presently imported involving considerable expen-
diture for the country. The CIFT has success-
fully developed pharmacological products from
fish waste, a noteworthy one being absorbable
surgical sutures from fish gut collagen. Field tri-

— 7] 77 AHUAL REPOTT 1955 - 2000
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als with the product have been very encouraging.
Two other important products from fish waste
developed by the Institute are chitin and chitosan
which have been commercially adopted both at
the national and international levels. Six national
agencies and three international agencies have so
far adopted this technology.

Transfer of technology through technical
consultancy programmes is a major activity of

the Institute. Many entrepreneurs have benefited
by the services rendered by the Institute leading
to the establishment of a number of processing
units for improvement in fish catch and fish
waste utilization. Outreach programmes such as
conduct of training courses and field level ex-
tension programmes targeting the weaker sec-
tions of the community and rural women have
also been organised.

G177 AHHUAL BEPOTT 1959 - 2000 w—
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31 DECEMBER 1999

S B T W S

DIRECTOR

HEADQUARTERS — COCHIN
Scientific Scientific
Head of Division/Section 5 Principal Scientist 1
Principal Scientist 9 Senior Scientist 1
Senior Scientist 37 Scientist 6
Scientist (Selection Grade) 1 Technical
Scientist (Senior Scale) 7 T-5 (Technical Officer) 3
Scientist 9 T-11-3 I
Technical T-1-3 3
T-8 (Technical Officer) 2 T-2 1
T-7 (Technical Officer) 2 T-1 )
T-6 (Technical Officer) 5 Administrative
T-5 (Technical Officer) 13 Asst Admn, Officer i
T-4 Assistant ]
T-II-3 36 Senior Clerk 2
T-13 15 Lower Division Clerk 1
T-2 3 Auxiliary 2
T-1 29 .

o s : Supporting
Administrative Supporting Staff Gr.IV 1
Sr. Admn. Officer ! Supporting Staff Gr.II 7
Asst. Admu. Officey 3 Supporting Staff Gr. I 8
g i S S /5 A KHAPATNAM RESEARCH CENTRE
Asst. Director (OL) 1 A : = :
Senior Personal Assistant | Scientific
Assistant 22 Senior Scientist 4
Stenographer 8 Scientist (Sr. Scale) I
;uni_or il;:n(;graphcr 23 Scientist 5

enior Cler

Lower Division Clerk 13 Technical
Cook ) T-5 (Technical Officer) 4
Auxiliary T3 3

s s . o p T-1-3 4
Administrative Non- Ministerial 1 T.9 |
Supporting Administrative
Supporting Staff Gr.IV 6 .
Supporting Staff Gr.III 13 GESISIARG !
Supporting Staff Gr.II 15 S[cr?ographcr I
Supporting Staff Gr.I 8 Semer Clexk s

ﬁ’:“'_‘:-\f:
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Supporting Supporting

Supporting Staff Gr. IV 2 Supporting Staff Gr.IV I
Supporting Staff Gr.I11 MUMBAI RESEARCH CENTRE

Supporting Staff Gr.1I

o0 W

Scientific
Scientific Technical
Senior Scientist 3 T-4 2
Technical T-1
T-5 (Technical Officer) 1 Administrative
T-4 1 Assistant 2
T-11-3 2 Lower Division Clerk 1
T-1-3 4 )
T2 3 Supporting
T-I 1 Supporting Staff Gr.III 2
Administrative Supportfng Staff Gr.II 2
. Supporting Staff Gr.I I
Assistant 1
Senior Clerk 1 CALICUT RESEARCH CENTRE
Lower Division Clerk | Scientific
Supporting Senior Scientist 1
Supporting Staff Gr.IV 3 Scientist I
Supporting Staff Gr.III 3 Technical
Supporting Staff Gr.II 6 7 ]
Supporting Staff Gr.I 5 T-11-3 2
HOSHANGABAD RESEARCH CENTRE T-1-3 ]
Scientific T-1 2
Scientist 1 Administrative
Technical Assistant 1
T-6 (Technical Officer) 1 Senior Clerk |
Administrative Supporting
Senior Clerk ] Supporting Staff Gr.Il |
Supporting Staff Gr.I 1
Budget Expenditure Statement for the year 1999-2000
Rs. In lakhs
NON_PLAN PLAN
Head B.E. R.E. Actuals B.E. R.E. Actuals
Estt. Charges 600.00 702.00 637.04 5.00 2.00 0.79
T.A. 7.00 7.00 7.00 10.00 10.00 8.58
Other charges 18.00 55.00 54.99 535.00 263.00 160.22
Total 625.00 764.00 699.03 550.00 275.00 169.59

Y
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Chief findings

=

I

AISI 316 stainless steel, free from pitting and crevice corrosion, on exposure to harbour wa-
ters for 300 days, developed uniform corrosion

Rubber wood (Hevea brasiliensis) subjected to dual preservative treatment showed no signs
of deterioration in marine, atmospheric and soil conditions even after 26 months of exposure.

Fishing debris formed the major portion of the plastic litter of urban and rural beaches of
Kerala.

Al bound phosphorous in aquaculture sediment showed an increase at the time of harvesting
compared to the initial stages. At the same time, a steady decrease in the quantity of polycy-
clic aromatic hydrocarbons (PAHs) was observed in the sediments of prawn culture systems

in Munambam.

from the initial stages of culture to the harvesting stage.
= High concentrations of Pb, Cr and Cu were observed in 10 — |2 month old barnacles.

= V-form steel otter boards of CIFT design are replacing the conventional wooden otter boards

= Irrespective of shape of the mesh, total escapement of prawns and most of the species of fish
was noticed in nets with cod end mesh size beyond 50 mm.

= Design component for development of a fuel consumption meter was finalised.

= The percentage of escapement of fish through the fish ey€ attached to the cod end of a shrimp
trawl was more than the escapement through a grid by-catch excluder device attached along
with it to the cod end. Escapement of prawns was however negligible through the fish eye.

Report of work done

Fishing craft

Panels of stainless steel, AISI 316, yellow
brass, copper and aluminium immersed in Cochin
harbour waters were retrieved at intervals. An
assessment of the growth of foulers on the panels
was made and the degree of corrosion determined
using standard testing procedures. The rate of
corrosion and fouling were as shown below.

The high growth of animals on non-toxic pan-
els is attributed to high salinity during the period.
The high salinity as also presence of dissolved
oxygen above 3 ml/l are the main factors for the
growth of foulers in the harbour waters.

Sediments were also collected along with wa-
ter samples from aquaculture test sites in and

Metal Rate of corrosion Fouling
(microns/year) (kg m?)
Surface 0.9m 1.83m Surface 0.9m 1.83m
depth depth depth depth depth
Stainless steel 37.8 372 34.8 13.6 11.0 9.0
Yellow brass 69.2 68.1 61.9 13.7 - -
Copper 50.0 51.0 50.0 0.0 0.0
Aluminium 46.0 43.0 42.0 172 16.2 11.2
(777 AUUAL REPOR 19992000 G
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around Cochin and were analysed for heavy met-
als. There was no trace of Hg and the average
quantity of Pb, Cd, Cu and Zn were also below
the permissible limit.

An experiment was conducted to study the
changes in phosphate fractions in aquaculture
sediments during prawn culture. Three farms
were selected, of which two followed scientific
culture methods and one, the extensive system of
culture. Samples were collected during three
stages, viz. initial, vegetative and harvest. Re-
sults show that mineralization of organic phos-
phorous takes place during the vegetative and
harvest stages.

Inorganic phosphorous increased during the veg-
etative stage and reduced during harvest stage in
the scientifically cultured ponds whereas in exten-
sive culture ponds, it steadily decreased from ini-

cm impregnated with creosote based preserva-
tives up to 320 kg/m?® and copper chrome Ar-
senic CCA up to 23 kg/m’ were exposed to ma-
rine waters, soil conditions and weathering con-
ditions for 25 months and monthly observations
were made on biodeterioration using standard
procedures.

Different species of locally available boat
building timber were collected and characterised
using infrared spectroscopy. The characteristic
spectra were then recorded in the computer.

Monitoring of beach litter on rural beaches of
Blanjod, Cherai, Puthuvyppu and urban beaches
like Fort Cochin and Munambam was carried out.
Plastic fishing debris was seen to be the main
contaminant on these beaches (79 — 91%).
Characterisation and classification of the debris
using FTIR spectrometer revealed that the fish-

tial to harvest stage. Al bound
phosphorous, which is not readily
available to the system, increased
four-fold in scientific farming and
two-fold in the natural system at the
harvesting stage. The lowering of
Fe-P and Ca-P at harvest stages im-
plies the better availability of these §
farms for pond utilization.

Studies were carried out on the
flux of poly aromatic hydrocarbons
(PAHs) in aquaculture sediments in
aquaculture farms in Cochin dur-
ing prawn culture. A significant
decrease of PAHs was observed in
all farms.

Samples of barnacles were collected from an
estuary in Cochin by exposing glass panels and
in all the samples collected every month for twelve
months, As and Hg were absent. However there
was significantly high concentration of Pb, Cr and
Cu in the 10 — 12 month period.

Long term experiments on rubber wood
(Hevea brasiliensis) treated with copper creo-
sote, arsenical cresote and dual preservative gave
encouraging results. Specimens of size 5x5x20

VC ‘:_*,\fa
s
w)(

Working at the fourier transform infra-red
spectrometer (FTIR)

ing debris mainly comprised plastics made of
HDPE, PA, PVC and PP whereas packaging de-
bris comprised items made of LDPE, LLDPE,
laminated packagings etc.

Fishing gear

Three types of ecofriendly and resource spe-
cific demersal trawls viz, 22 m balloon trawl for
shrimp, 33 m balloon trawl for fish and squid and
32 m demersal fish trawl for squid and fin fish
were designed and developed. The 22 m balloon
shrimp trawl landed better percentage of prawns

——————————————————————— ('] 7] AHUAL REPORT 1995 - 2000
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from the inshore shallow waters whereas the fish

trawls yielded better catch rate of squid and fish

from 30 m depth.

V-form steel otter boards have replaced
wooden otter boards in offshore and deep sea
trawling as observed in Munambam.

Studies carried out on conservation and man-
agement of coastal fisheries indicated that even
during the trawl ban period, pair pelagic trawls
were operated from a pair of mini trawlers fitted
with outboard motors along the onshore waters
of central Kerala. This practice may be banned
completely to ensure conservation of resources.

Trawl selectivity studies were undertaken with
diamond and square mesh cod ends with mesh
size ranging from 20 — 110 mm and the following
observations were made.

1. There was total escapement of prawns and
most of the species of fish through the cod
end of mesh size 50 mm and above, irrespec-
tive of shape of the mesh.

il. Marketable size (220 — 260 mm) of Pampus
argenteus could be re-
tained in spite of increas-
ing the cod end mesh size
to 110 mm.

1. Mesh selectivity was af-

fected due to the presence
of jelly fish in bulk along
with the catch.

iv. Distortion and knot slip-
page were noticed in the
case of square mesh be-
vond 50 mm size, which
affected the selectivity.
Length frequency data on

species caught as well as those

that escaped through the cod
ends were recorded. Prepara-
tion of a database on trawl se-
lectivity 18 In progress.

The efficiency of the 18.0 m
semi-pelagic trawl in combi-

Escapement of juveniles through by-catch
excluder device

nation with the 1350 x 1000 mm high aspect ra-
tio suber krub otter boards was evaluated. An av-
erage CPUE of 45.0 kg consisting mainly of off-
bottom resources such as Pampus sp., Decapterus
sp., S. dussumieri, Scomberomorus sp. and
Caranx sp. was obtained.

Fabrication of a 1500 x 890 mm V form otter
boards based on the design developed earlier was
completed. Trials carried out on their suitability
in semi-pelagic trawling have given encouraging
results.

The net height meter developed indigenously
was field tested with 23.4 m RMT 6E trawl and
20.0 m bridles. The gear was found to develop a
vertical opening in the range 4.96 to 5.16 m at a
towing range of 2.3 to 2.9 knots.

The design component for the development of
a fuel consumption meter was finalised.

A large mesh cod end rigged inside the cod
end proper of a trawl was found to prevent mix-
ing up of the jelly fish with the fish catch.

In another experiment, the cod end of a shrimp
trawl (31.6 m) was attached
with a fish eye and a grid by-
catch excluder device and the
exit of these devices pro-
vided with small meshed
covers. The escapement
through these devices was es-
timated by collecting the es-
caped species available in the
cover. Compared to the grid,
the percentage of escapement
through the fish eye was
more and the size of the catch
that escaped was less than
that of those retained in the
net. In the case of fish eye,
escapement of prawns was
negligible. The species
caught included Decaprerus
sardine.

squid,

Sp.. lesser
Stolephorus

Caranx sp. and M. dobsoni.

sp.,
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Gill nets for deep sea fishing were fabricated
and kept ready for operation. Information was
simultaneously collected on the gear already in
operation in Cochin.

Important fishing villages in Thiruvana-
nthapuram and Kanyakumari districts, where ar-
uficial fish habitats (AFHs) have been installed,
were also surveyed and details on the fishing prac-
tices prevalent in those areas collected.

Designs of long lines using monolines have
been finalised and hand lines for use in
FADs (fish aggregating devices) fabricated
and operated.

DOD funded project - Harvest technol-
ogy and catch composition of deep sea
fishery resources in the Indian EEZ
onboard FORYV Sagar Sampada
Principal
Investigator : Dr. B. Meenakumari
:Smt. Sally Simon, Smt.

Sherine Sonia Cubelio and
Smt. Latha Unnikrishnan

Associates

Objectives : Exploitation of fishery
wealth beyond 200m depth and enumera-
tion of the innumerable number of fish spe-
cies in the Indian EEZ.

Report of work done: Participated in cruise
No. 176 of Sagar Sampada. A total of 1797.5kg
was obtained with a catch rate of 109.6 kg/hr.
Major species caught composed of Psenopsis
cyvanea, Echinorhinchus brucus ( a shark species),
Holohalelurus punctatus and Chloropthalmus

bicornis. Nephropsis stewarti, a species of lob-
ster considered to be very rare in the Indian wa-
ters and weighing around 4.62 kg, was also caught
during the above cruise.

Nephropsis stewarti

CI77 AMOUAL BREPORTT 1995 - 2000
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fish processing division

Research Projects Handled
1. Title of project

Project Leader
Location of project

Associates
2. Title of project

Project Leader
Location of project

Associates
3. Title of project

Project Leader
Location of project

Associates

4. Title of project
Project Leader
Location of project

Associales

5. Title of project

Project Leader
Location of project

Associates at Cochin

*  Associate Professor, College of Fisheries, Panangad
** Associate Professor, Research Station of College of Fisheries, Puthuvype

Development of diversified fishery by-products and their applica-
tions

Dr. K.G. Ramachandran Nair

Cochin

Shri P. Madhavan, Dr. Chinnamma George, Dr. P.T. Mathew, Dr. T.K.
Thankappan and Smt. R. Thankamma

Development of environmental friendly feed for fish and shell fish

Dr. P.T. Mathew
Cochin

Dr. K.G. Ramachandran Nair, Smt. Suseela Mathew, Dr. Suseela Jose”
and Dr. M.M. Jose **

Development of value added culinary, fortified and functional fish
products, their processing and storage.

Dr. Jose Joseph . :

Cochin

Dr. T.S.G. Iyer, Shri K.K. Balachandran, Shri T.S. Unnikrishnan Nair,
Shri A.C. Joseph, Shri V. Muraleedharan, Shri P.K Vijayan and Shri
A.V. Shenoy

Appropriate packaging for fish and fishery products
Dr. T.K. Srinivasa Gopal
Cochin and Calicut

Shri K.K. Balachandran, Shri P. Madhavan, Shri P.K. Vijayan, Dr. C.N
Ravi Shankar, Shri P.R. Nair, Shri A.C. Joseph, Shri A.V. Shenoy, Shri
V.N. Nambiar, Shri T.S. Unnikrishnan Nair and Dr. P.T. Mathew
Development of suitable packaging materials for value added and
ready-to-serve fish and fishery products

Dr. T.K. Srinivasa Gopal
Cochin and Calicut

Shri K.K. Balachandran, Shri V.N. Nambiar, Shri P. Madhavan, Shri
T.S. Unnikrishnan Nair, Dr. C.N Ravi Shankar, Shri PK. Vijayan, Shri
P.R. Nair and Shri A.V. Shenoy
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Chief findings

Method was developed for production of chitosan of deacetylation more than 90 per cent
without considerably affecting the viscosity.

Chitosan of very low viscosity was prepared and threads were made by extrusion and spinning
of a solution containing 10 per cent chitosan.

Chitosan, chitosan-gelatin and chitosan — BKC films transplanted into albino rats were com-
pletely absorbed within 8 weeks without any adverse symptom.

Protein extracted from prawn shell waste can be used as feed additive in animal feed as a
source of protein and minerals.

Prawn powder of fine particle size, below 80 micron, was prepared from whole tiny prawns for
use as food flavour.

Isinglass with more than 15 per cent nitrogen was prepared from fish maws.

Preparations of certain fish curry products were modified to make them suitable for freezing
and frozen storage.

Standardised the preparation of coated products from cuttle fish fillets in raw and pre-cooked
form. )

Standardised the procedure for preparation of battered and breaded products from red snapper
(Lutjanus sp.).

Developed high quality defatted, deodourised and dehydrated protein concentrate from red
meat tuna (Euthynnus affinis).

Process parameters were standardised for packing freshwater fish, rohu and carangid in differ-
ent media in retortable pouch.

Seer fish curry in see-through retortable pouch had a shelf life of four months at room tempera-
ture.

Frozen seer fish steaks packed in laminates under vacuum and in air kept well for more than
thirteen months compared to that packed in ordinary LDPE which was rejected after twelve
months.

Vacuum packing did not improve the shelf life of fresh mackerel in ice compared to air packed
samples.

Indigenously available casings can be used for processing fish sausage at high temperature.
Battered and breaded rohu fillets packed in indigenously available and imported thermoformed

trays did not show any appreciable difference in quality even after nine months of frozen
storage.

)
’
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Report of work done

Fish products and by-products

By controlling the conditions of deacetylation,
chitosan with more than 90 per cent degree of
deacetylation (which is in great demand) and vis-
cosity not less than 200 cp. (1 % solution) was
prepared in the laboratory as well as on a pilot scale.

In order to prepare extruded films and fibres,
the minimum concentration of chitosan required
is not less than 10 per cent solid content in the
solution. For this purpose, studies were carried
out in collaboration with M/s. Travancore Ray-
ons. Perumbavoor. Chitosan with viscosity less
than 10 cp. was prepared and threads obtained by
extrusion, precipitation and spinning 10 per cent
solution of chitosan. Required properties are be-
ing incorporated to meet the requirements for
surgical sutures.

Films of chitosan, chitosan-gelatin and
chitosan-BKC were prepared and tested for their
suitability as artificial membrane. Films of aver-
age thickness 0.015 mm were planted four fold
in albino rats. The transplanted films were seen
completely absorbed in eight weeks without leav-
ing any scar, protrusion or any other adverse
symptoms. Studies on transplantation in two folds
are underway.

Deproteinisation of prawn shell with miner-
als keeping the shell in acid pH was tried for
maximum recovery of proteins. This is an alter-
native to the normal process for extraction of
chitin protein by alkali hydrolysis which affects
the nutritive value of protein. The properties of
the protein extracted by the new method are be-
ing analysed for its nutritional properties.

A process was developed for making fine pow-
der from the small tiny prawns known as ‘thelly
chemmeen’ without affecting the characteristic
flavour or texture.

Studies were continued on the application of
chitosan for removal of toxic heavy metals and
pesticides from water. Chitosan of particle size 40
mesh was packed in columns of 2 cm diameter and

o - BHC in solution was passed through the col-
umns. By adjusting the time of flow, complete
removal of the metals was possible. Other pesti-
cides are also being used for standardising the pro-
cedure. The optimum concentration of Cd and Pb
absorbable by chitosan was also worked out.

Isinglass with more than 15 per cent nitrogen
content and maximum water soluble nitrogen was
developed from fish maws. The yield and proper-
ties of isinglass prepared from fish maws of differ-
ent species are being studied. One product had 16.5
per cent nitrogen with 95 per cent water solubility.
Viscosity of 0.5 per cent solution was 120 cp.

Chanos chanos in the experimental ponds of
the Kerala Agricultural University at Puthuvype
fed on feeds having 25 per cent and 35 per cent
proteins were found to grow to marketable size
within one year with an FCR of 1.2. Not much
difference was observed between the FCR of the
two feeds. Studies have now been initiated with
Mugil cephalus with feed containing 25 per cent
protein. The main protein source in the feeds was
soy flour.

Prawn powder from
“thelly chemmeen’ (M.dobsoni)
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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

23

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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biochemistry & nutrition division

Research Projects Handled
L.

Title of project

Project Leader
Location of project
Associates at Cochin

Title of project

Project Leader
Location of project
Associates at Cochin

Title of project

pI:OjCCl Leader
Location of project

Biochemical, nutritional and functional properties of fish constitu-
ents

Dr.P.G.Viswanathan Nair
Cochin and Visakhapatnam
Dr.K.Devadasan, Smt.K.Ammu and Smt. Suseela Mathew

Nutrients, toxicants, pollutants and growth promoters in aquacul-
ture system and processed marine products

Shri.A.G.Radhakrishnan

Cochin, Veraval and Visakhapatnam

Smt.K.Ammu and Smt.Suseela Mathew

Pilot plant studies on absorbable surgical sutures from fish gut col-
lagen

Dr.M.K.Mukundan

Cochin

Dr.K.Devadasan and Miss. Seema M.K. (Sr. Res. Fellow)

Associates

Chief findings

= A scaled-up production unit was successfully set up for processing up to 5 kg of fish oil per
batch for producing polyunsaturated fatty acid (PUFA) concentrates..

= Methanol was found to be equally effective as ethanol for producing PUFA concentrate by the
urea inclusion complex procedure.

= Vitamin E was found to have no significant antioxidant property at ambient temperatures and in
the presence of air up to a concentration of six I.U./g of PUFA concentrate.

= Lower temperatures or removal of air did not enhance the antioxidant activity of Vitamin E in fish oils.

= Presence of Vitamin E in diet increased LCAT (Lecithin Cholesterol Acyl Transferase) activity
in PUFA- fed albino rats whereas in coconut oil-fed animals there was no significant change in
the LCAT activity. '

= Metallothioneins were detected in the liver samples of rohu and catla but was not found in gall
bladder and kidney.

= Freshwater fish Chanos chanos contained good amount of free glycine, taurine and some histi-
dine whereas mackerel contained small amounts of free glycine and taurine and more of histi-
dine. Processing operations result in considerable loss of free amino acids.

= Fish from Orissa, Andhra Pradesh and Kerala coasts showed a mercury content below 0.2 ppm.
Organochlorine pesticides were below 1 ppm and poly nuclear aromatic hydrocarbons were
below 0.5 ppm in fish and water from different regions of the country.

= Trials carried out on a simple device designed to twist the fine grade absorbable surgical sutures
prepared from fish gut were successful.

= Collagen was prepared from air bladder, skin and guts of rohu and its properties studied.

i
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Report of work done

Preparation of PUFA concentrate

Production of PUFA-enriched fish oil fatty ac-
ids by the urea inclusion complex method was
tried on a large scale. A system to process about
5 kg oil per batch was assembled and trial runs
completed successfully. Yield as well as quality
of the product obtained by this process were the
same as those obtained for the product prepared
in the laboratory. In this process, methanol was
found to be equally effective as ethanol.
Antioxidant effect of Vitamin E

The effect of Vitamin E, a naturally occurring
antioxidant, on the stability of PUFA, was studied.
Concentration of peroxides was taken as the index
of the extent of oxidation. The results showed that
Vitamin E did not have a significant antioxidant
property at ambient temperature and in the pres-
ence of air, up to a concentration of 6 L.U. of vita-
min E/g of PUFA concentrate. The rates of oxida-
tion of PUFA at low temperatures and in the ab-
sence of air were also studied. There was no sig-
nificant reduction in the oxidation rates due to the
presence of Vitamin E even in this condition.
Effect of PUFA on LCAT activity

The activity of LCAT (Lecithin Cholesterol
Acyl Transferase - a key enzyme in controlling
cholesterol metabolism) in the serum of albino
rats fed diets containing coconut oil and PUFA
was determined separately. Free cholesterol re-
leased by LCAT was determined by TLC on silica
gel G. The activity was comparatively low in rats
fi
he diet caused an increased activity of the en-
¢ in PUFA-fed animals while in the case of

Presence of vitamin E n

*d with coconut oil.

coconut oil-fed animals, there was no significant
change in the LCAT activity.

Metallothioneins in fish

Preliminary studies on the occurrence of

Free

metallothioneins in fish were carried out.

cadmium was removed from the tissue by using

I
n

Scaled up unit for production of PUFA

haemolysate prepared from rat blood
Metallothioneins could be detected in the liver
samples of catla but it was not found in gall blad

der and kidney.

Free amino acids of food fish

Free amino acid contents of typical freshwater
and marine fish were compared. Milk fish
(Chanos chanos), a typical freshwater fish, had a
high content of glycine and taurine whereas mack-
erel, a marine scombroid, had a much higher
amount of free histidine. Other marine fish also
do not have such a high histidine content which
is a peculiar feature of scombridae family of fish.
Steam cooking, shallow frying as well as deep
frying reduced the levels of free amino acids, the
decrease being maximum in deep frying in the

case of all fishes.
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Toxic heavy metals in fish from different
areas

Marine and farmed fin fish and shellfish, in-
cluding prawns and lobsters, from various loca-
tions in Orissa, Andhra Pradesh and Kerala were
screened for their content of toxic heavy metals.
Lead and cadmium were found to be below toxic
limits in all the cases. Mercury was generally
below 0.2 ppm but in some areas of Andhra, high
values of up to 4 ppm were seen.

Organochlorine pesticides (OCP) and
polynuclear aromatic hydrocarbons in
fish and aquatic environments

Samples of fish, shellfish, water etc. collected
from various locations were analysed for under-
standing their pollution profiles. These included
samples of water provided by fish processing fac-
tories from different parts of the country, marine

and farmed prawns from different areas and pro-
cessed (freeze dried) prawns. The levels of OCPs
were found to be low but often above the limits
laid down by the European Union. PAH levels
were generally low in all the samples.

Various samples of different industrial prod-
ucts submitted by different parties and research
scholars of CMFRI were also analysed and re-
sults made available to them.

Fine grade suture twisting device

Successful trials were carried out with a simple
device designed and developed to twist the fine
grade absorbable surgical sutures prepared from
fish gut.

Properties of fish collagen

Collagen from air bladder, skin and guts of rohu
were prepared and their properties studied.

ater(
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quality assurance &

management division

Research Projects Handled

1. Title of project :  Quality assurance and management in seafoods.
Project Leader :  Shri PR. Girija Varma
Location of project :  Cochin, Veraval and Visakhapatnam
Associates at Cochin : Dr. T.S.G. Iyer, Dr. M.K. Mukundan, Shri Cyriac Mathen, Dr. Francis

Thomas, Dr. Sanjeev S., Dr. P.T. Lakshmanan and Dr. K. Ashok Kumar

2. Title of project :  Occurrence, effect of processing and survival of halophilic patho-
genic vibrios in fishery products of the export trade.
Project Leader S Dr. T.S.G. Iyer
Location of project : Cochin
Associates r Shri PR.G. Varma, Dr. Sanjeev, S., Smt. Leejee James (S« Res. Fellow)

and Kum. N.R. Smitha (Sr. Res. Fellow)

3. Title of project :  Selective bio-accumu\iatioﬂ of toxicants in cephalopods (viz. Squid
and cuttlefish) and changes in quality, its upgradation and safety of
processed products. !

Project Leader :  Dr. PT. Lakshmanan

Location of project : Cochin ;

Associates : Kum, V. Prafulla and Kum. Liju Francis (Sr. Res. Fellows)
Chief findings

= The Monier Williams apparatus for estimation of sulphur dioxide was suitably modified by
providing a nitrogen outlet to make the analysis more effective and accurate.

= A modified HACCP plan was developed for raw frozen fish and shellfish exported from India
to overcome the problem of rejection on account of occurrence of pathogens.

= A patent document on artificial skin was prepared and a patent application filed.

= The operating parameters/specifications for evolving a design for the pilot plant for production
of absorbable surgical sutures was finalised.

= Clam samples collected from Ashtamudi lake showed higher levels of cadmium(2 ppm), lead
(7ppm) and manganese (20 ppm). Their levels in the gut of these organisms were still higher.

= Seafood processed for export from India were found to be free from the pathogens Vibrio cholerae
and Listeria monocytogenes. About one per cent of the samples showed the presence of Salmo-
nella and about seven per cent of coagulase positive staphylococci.

< Some of the samples also showed the presence of Staphylococcus aureus capable of producing
the enterotoxins A, B & C.

= A HACCP-based package of practices was developed for production of safe masmin and safe
dry prawn.
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Report of work done

Standardisation of Malachite Green test
in prawns and the problem of sulphite
residues

Malachite Green test was carried out on five
species of prawns, viz; Karikkadi (P. stylifera),
Poovalan (M. dobsoni), Kara (P. monodon), Naran
(P. indicus) and Kazanthan (M. affinis). All these
samples were collected fresh and without any
treatment. All the five species responded posi-
tively to Malachite Green test i.e. the dye was
discoloured to varying degrees as if treated with
sulphite. The test indicated the presence of a sul-
phite-like reducing substance in the meat.

Determination of sulphite residues in
prawn muscle by distillation followed by
iodimetric titration.

The levels of SO, were determined in a num-
ber of fresh, untreated prawn samples as well as
commercially frozen prawns from the industry,
by distillation, absorption in standard I, solution
and determination of excess iodine by sodium
thiosulphate. Values obtained for various spe-
cies are given below:

P. stylifera 5-23 ppm.
P. indicus 10-22~
M. dobsoni 12-28"
A deep sea prawn 12-28"

Eight samples of untreated prawns from the
industry gave values in the range 8 — 20 ppm
equivalent to SO,.

Standardisation and determination of
sulphite residues by modified Monier -
Williams method

The original Monier-Williams apparatus was
modified by providing a valve/outlet into the
Kuderna - Danish Evoporator system and the lev-
els of SO, residues were estimated in different
species of fresh prawns using the Monier — Will-
iams apparatus. The range of values in different
species is as follows:

::E"r-\f
£

Range of SO _(ppm)

1. P indicus - 1.6 - 3.7
2. P.monodon - 1.5 - 215
3. M. dobsoni - 1.32 - 2.79
4. M. affinis - 1.54 - 234
5. P.svylifera - 5.1 - 7.20

The sulphite residues in all the untreated
prawns were below 4ppm except in the case of
P. stylifera.

The residual levels of SO, in prawn treated
with 0.5 and 1 per cent levels of sodium
metabisulphite for one minute gave values rang-
ing between 36 and 54 ppm.

When some commercial samples (reported to
be untreated) were analysed, the residual level of
sulphite was found to be in the range of 1.2 -
2.02 ppm. However, one sample showed a value
of 17 ppm, indicating treatment.

Trace metals in ﬁsh and shellfish

The levels of toxic metals were determined in
21 samples of clam from Vembanadu lake,
Ashtamudi lake and from a river system in
Kasargod district and eight samples of marine fin-
fish. The levels of Cd, Pb, Cu, Mn, Zn. etc. were
low in the fin fish samples. Cd, Pb, and Ni were
in the range of 0.10 to 2.10 ppm, 0 to 7.44 and 0
to 1.26 ppm respectively in the clam samples. The
gut of clams contained some of these metals at a
higher level.

A few industrial samples of frozen squid,
cuttlefish and PD prawns were also analysed for
trace metals. Their levels were found to be far
below the permitted limit.

Monitoring of cadmium and other metals
in the body components of squid and
cuttlefish

Squid and cuttlefish samples collected regu-
larly from fisheries harbours at Quilon, Cochin
and Mangalore were analysed for metals. An age-
wise metal analysis was also carried out. The
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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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I Filth
1 Bacteria and fungal growth
it Dull colour

IV High moisture content
v Improper package
vi.  High percentage of broken pieces

Studies were undertaken to reduce the above
defects by adopting good manufacturing practices.
SSOP and proper packing. The final product ac
cordingly had 12% moisture, good microbial qual-

ity and a shelf life of up to 180 days.

Traditional method of filleting tuna in
Lakshadweep

Quality assurance and management in
processing, packaging and quality
upgradation of masmin

On-the-spot study was carried out in the major
production centers of masmin in Lakshadweep
islands. Masmin is produced in most unhygienic
conditions in these islands. From landing of tuna
to drying of the masmin, the processing is carried
out on beach soil. Tuna is directly filleted on the
beach soil. The material thus gets contaminated

Ready-to-cook masmin and

masmin powder
with soil, bacteria and fungus. They are finally
stored in jute sacks in thatched huts where they
are prone to attack by insects.

By a judicious blending of GMP, SSOP and
HACCP, a package of practices was developed
producing safe masmin. Convenient products
such as sticks and granules of masmin were pro-
duced. The products were wrapped in attractive
polyester/polythene pouches, packed in master
cartons and stored in fly-proof. rodent- free and
insect-free warehouses at room temperature.

Compared to the traditional process. the modi-
fied system takes care of not only the process and
the quality but also takes into consideration the
ease and convenience of handling by the con-

sumer.
Moisture 10.27%
NaCl 5.13%
TPE - 1.47x10
Pathogenic and - Nil

indicator bacteria
Deboning of fish meat

The method of mechanically separating the
meat of E. affinis by employing suitable deboning
technique was optimised. Washing off the unde-
sirable fractions from the mince was perfected
by sequential leachings with cold water, alkaline
The

swelled up meat (off-white in colour) was diluted

water and finally again with cold water.
and acidified to pH 4.5 to facilitate proper gela-
tion. The soft gel was diluted with water to a

free-flowing consistency, which was then spray-
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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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microbiology, fermentation &

biotechnology division

Research Projects Handled
1. Title of project :  Investigations on prevalence of microbial hazards in fish and fish-
ery environments and development of methods for their control
Project Leader :  Dr. PK.Surendran
Location of project 1+ Cochin
Associates ¢ Dr. Nirmala Thampuran, Shri. V.Narayanan Nambiar, Dr. K.V. Lalnha,
Dr. Toms C. Joseph and Dr. B. Madhusudana Rao
2. Title of project :  Occurrence of Vibrio vulnificus in tropical marine fish and devel-
opment of methods for their eradication.
Project Leader :  Dr.PK.Surendran
Location of project :1 - Cochin
Associates ; Dr. Nirmala Thampuran, Smt. K.Sudha (Sr. Res. Fellow)and Smt. Seema
P.Nair (Sr: Res. Fellow)
Chief findings

= Farmed shrimps from Kerala, Tamil Nadu, Andhra Pradesh and Karnataka were screened for
the presence of residues of eight different antibiotics in their tissues. Antibiotic residues were
detected in about five per cent of the samples of tiger prawns examined. In most of the cases,
the antibiotic detected was tetracycline.

< Enteropathogenic E. coli O 157 : H 7 was found to be absent in fresh water prawn
(Macrobrachium rosenbergii) and fish samples (carp and catla ) collected from the culture
farms. Water and mud samples collected from these farms also failed to show the presence of
enteropathogenic E.coli.

= Plessiomonas shigelloides, an emerging pathogen in aquaculture farms, was found to be absent
in the fresh water prawn Macrobrachium rosenbergii and three other fresh water fish samples
collected from the culture ponds in Kottayam district of Kerala..

= Enterotoxigenic Bacillus cereus strains, isolated from fish amd fishery products, were found to
grow well at temperatures ranging from 15°C to 45°C, at pH values ranging from pH 5.5 to pH
9.5 and with up to nine per cent sodium chloride concentration in the medium.

= The frequency of occurrence of Clostridium botulinum in farmed fish and shrimp was found to
be 12 per cent (3/25). The identified C. botulinum strains were typed as Type B and C .Farm
mud was found to be the main source of contamination of fish/shrimp by C. botulinum.

= Bacteria belonging to the family Enterobacteriaceae (genera Enterobacter, Escherichia, Kleb-
siella and Kluyvera) were found to be the predominant flora on the surface of fresh shrimp
Macrobrachium rosenbergii farmed in fresh water.

= Coliphages, the bacteriophages specific to E. coli, were detected in fresh water fish, marine
fish and water sample collected from both brackish water fish farm and fresh water fish farm.

.'.:‘.‘\'/-
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Amongst the Enterobacteriaceae cultures isolated from oil sardine and mussel samples.
Citrobacter and Proteus constituted the predominant genera.

A simple single - tube rapid method was developed for detection and confirmation of Aeromonas
hydrophila. The method is based on a six - key biochemical reaction and has been standardised
and introduced for routine analysis of A. hydrophila.

A rapid MPN method was developed for detection and enumeration of Nitrosomonas and
Nitrobacter in water. The method has been transferred on consultancy basis to a public sector
company for their quality control programme of the cooling water used in their ammonia plant.
A potent probiotic culture of lactic acid bacteria isolated from the intestine of prawn was
found to produce 10 * cells in MRS broth in 18 hours. The culture which could withstand drying
in oven as well as under sun up to a considerable extent, retained its viability at —20°C when

kept in skimmed milk solution.

Report of work done

Antibiotic residues in farmed
fish/ prawn tissue and feed

Thirty six samples of tiger prawn
(Penaeus monodon), 19 samples of
white prawn ( P. indicus), eight
samples of rohu ( Labeo rohita) and
samples of feed from aquaculture
farms in the four southern states of
India were examined for the accumu-
lation of antibiotic residues, viz.
chloramphenicol, oxolinic acid, tet-
racycline, oxytetracycline, fura-
zolidine, nalidixic acid, neomycin and
trimethoprim. One sample of rohu
and two samples of tiger prawn were
found to contain residue of the anti-
biotic tetracycline in their tissue.

Enteropathogenic E.coli in fish

The fresh water prawn Macrobrachium
rosenbergii collected from Vallakom near
Vaikkom was analysed for the presence of
E.coli O157:H7 along with the water and mud
samples collected from the same locality. Al-
together 24 presumptive colonies were isolated
Of these, six cultures gave the typical reaction
of the test pathogen. But with latex agglutina-
tion test, they failed to give the positive reac-
tion, thereby indicating the absence of this or-

ganism.
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Quantitative assay for antibiotic residues
in fish feed

Cultured fish samples comprising three differ-
ent varieties namely, carp, golden carp and catla,
along with mud and water from the farm were
also tested for this organism. Twenty one pre-
sumptive colonies were isolated and studied.
None of the colonies were found to belong to the
E.coli O157; H7 species.

Plessiomonas shigelloides in fish

Macrobrachium rosenbergii collected from
Vallakom was examined for the presence of
Plessiomonas shigelloides by enrichment method
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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
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were found to be identical and one different as
observed by the “Dienes phenomenon™.
Bacteriophages as indicators of aquatic
pollution:

E.coli strains were screened for their ability to
express maximum number of phages. For this,

Bacteriophages as pollution indices in aquacul-
ture systems
nine E.coli strains were screened. E.coli strain El
expressed comparatively higher number of plaque
forming units (phages) in water samples, by the double
agar overlay method. Hence, E1 was selected as host
strain for the assay of coliphages in water and fish
samples. The strain E1 was found to be resistant to
optochin, cloxacillin and penicillin-G, but was sen-
sitive to nalidixic acid, gentamicin and ceftazamide.

Coliphages in water samples

Water samples collected from one brackish wa-
ter fish farm and one fresh water fish farm were
assayed forcoliphages. The sample from the brack-
ish water fish farm had a coliphage count of 3 pfu/
ml whereas water from the fresh water fish farm
had a coliphage count of 23 pfu/ml. The plaques
in both the cases were uniform in shape and size.
They were circular with a diameter of 3-4mm.

Coliphages in fish samples

Composite samples of a fresh water fish (com-
mon carp from a fish farm) and marine fish (oil
sardine from local market) were assayed for
coliphages. The coliphage count was 240 pfu/g
in carp sample whereas oil sardine had a coliph-
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age count of 3500 pfu/g.

Occurrence of Vibrio vulnificus in
tropical marine fish and development of
methods for their eradication

Vibrio vulnificus in dried and cured fish

Twenty one samples of dried and cured fish
samples collected from four different markets in
and around Cochin were analysed for the presence
of V.vulnificus. The count of total Vibrios deter-
mined by MPN method was low and varied from
36 to 1100/ 100g . Vibrio vulnificus could not be
isolated from any of these samples. The salt con-
tent of these samples was in the range of 2.07% to
21.45% and water activity varied from 0.64 t0 0.79.
The Vibrios were mostly sucrose positive types.

Vibrio vulnificus in frozen fish

Twenty four samples of frozen fish comprising
nine species collected from local retail stores were
tested for the presence of V. vulnificus. The Vibrios
count determined by MPN method was found to
vary from nil to 1100/ 100 g. Even though some
Vibrio species were isolated, V. vulnificus could
not be detected from any of these samples.

Effect of preservatives on viability of
Vibrio vulnificus

Chemical preservatives

A total of 30 chemical preservatives were tested
for assessing the effect on death/ viability of V.
vulnificus. They included organic acids, glycols,
parabens, salts of organic and inorganic acids and
EDTA salts. The nature of activity was determined
quantitatively at different concentrations for a pe-
riod up to 24 hours. The organic acids were mostly
inhibitory at 0.1% levels, except butyric acid which
promoted growth at 0.55 levels after six hours, Gly-
cols were not found to be inhibitory, while parabens
exerted the effect at varying levels.

Natural preservatives

Garlic, tamarind juice (2 types ),lime and turmeric
powder were tested for their bacteriostatic action against
V.ulnificus cells. Garlic, turmeric and lime were in-
hibitory, but strain variation was found to exist.
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engineering division

Research Projects Handled

1. Title of project :  Design and development of fishing vessels, fish processing equip-
ment and machinery for fishery industry.
Project Leader ¢ Shri PK. Chakraborty
Location of project . Cochin
Associates . Shri S. Ayyappan Pillai, Shri PN. Joshi and Shri M. Nasar
2. Title of project :  Design, construction, performance monitoring and popularisation
of a new series of deep sea vessels
Project Leader - Shri M. Nasar
Location of project :  Cochin
Associate : Shri. R.S. Manoharadoss
3. Title of project :  Development of indigenous electronic instruments for harvest and
post harvest technology of fish.
Project Leader :  Shri K. Ramakrishnan
Location of project : Cochin
Associate : Smt. K. Vijayabharathy.
Chief findings ‘

= Fabrication of the mechanical through flow cross circulation hot air dryer was completed.

= Performance of the 10 kg capacity PVC solar drier was monitored during all the seasons and
found satisfactory.

= The 15.5 m fuel efficient deep sea steel fishing vessel was launched and subjected to field
trials. The performance was satisfactory.

= Design of a 5.69 m FRP canoe with improved performance and requiring less maintenance was
completed for the traditional fishermen of Chellanam fishing village.

= A rheometer with facility for recording data was developed for measuring the force required to
break a gel sample and its deformation before the break.

= The laboratory model of a twisting device for surgical sutures with facility for counting the
twist was developed.

Report of work done

Processing engineering

The design and fabrication of the mechanical
through flow cross circulation hot air dryer was
completed. Fabrication and installation of the
control panel is also nearing completion.

Performance of the PVC solar dryer was moni-
tored during all the seasons for three years. The per-
formance was satisfactory on sunny days. The effi-
ciency decreased on rainy days due to high humidity. Through flow cross circulation drier
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Fabrication and assembling of a mechanical
system for production of moulded prawn was
completed. Trials were carried out to assess the
performance of the moulding system and the pro-
duction technique for jumbo-sized moulded-
shrimp from low cost small prawn meat was
standardised.

Prawn moulding device
Marine engineering
The 15.5m deep sea fuel efficient steel fishing
vessel which was launched in September 1999
was subjected to trials to assess its performance.
The vessel achieved a free running speed of 8.9
knots during the trials and the fuel consumption

was found to be 21 per cent less compared to other
vessels of similar size. The vessel will be as-
signed shortly for commercial demonstration and
long term performance monitoring.

Wax models of four types of computer-
optimised hull designs of 18 m steel fishing ves-
sels are under preparation for tank testing. Test-
ing of one of the models has been initiated and
results have been encouraging. Detailed struc-
tural design and computer aided structural
optimisation of the vessels were taken up.

Design was developed fora 5.69 m FRP canoe
with improved performance and less maintenance
requirement for the traditional fishermen of
Chellanam. Construction of the canoes as per the
design is in progress.

Instrumentation

Development of a sensor for the rheometer was
completed. The instrument has been calibrated for
measuring the breaking strength and deformation
of gels by applying mechanical force, with facility
for recording the data in a strip chart recorder.

A laboratory model of a twisting system for
surgical sutures, complete with twist counting
facility in a digital counter, was developed.

Twisting device tor surgical sutures

Fabrication and testing of printed circuit boards
(PCBs) required for assembling the fuel consump-
tion monitor were undertaken.
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extension, information

& statistics division

Research Projects Handled

1. Title of project :  Harvest and post harvest technology transfer and evaluation «in
fisheries.
Project Leader . :  Dr. §. Balasubramaniam
Location of project :  Cochin and Veraval
Associates at Cochin :  Dr. Krishna Srinath, Smt. Mary Thomas, Shri V. Annamalai, Dr. Nikita

Gopal and Shri Charles Jeeva

2. Title of project :  Estimation of seasonal production in the fish processing industry
with special reference to the monsoon trawl ban

Project Leader : Shri G.R. Unnithan
Location of project : Cochin
Associates :  Dr. AK. Kesavan Nair, Shri H. Krishna Iyer, Shri V. Annamalai and

Dr. Nikita Gopal

Chief findings

= Among the fishing boat owners operating 9.7 to 12.7 m boats in' Cochin and Veraval regions,
majority of the respondents had adopted the improved designs of 25 — 35 m shrimp trawls (=
29.1 m) and 30 — 40 m fish trawls ( x=36.1 m ). The average annual shrimp catch for the boats
of size 9.7 — 12.7 m LOA varied from 3.55 to 9.04 tonnnes.and the fish catch varied from 39 to
41 tonnes among different categories of vessels.

= In Cochin region, among the fishing boat owners operating 13 to 15.8 m boats, the average
annual shrimp catch was 6.65 tonnes while the fish catch was 53.96 tonnes. In Veraval region,
for the same category of boats, the average annual shrimp catch was 3.5 tonnes while the fish
catch was 55.3 tonnes. '

= Three variables viz. investment on boat, number of trawl nets operated and awareness about
improved practices, were found to have positive association with the extent of adoption of
improved practices among the boat owners in Veraval region. In the multiple regression analysis,
16 variables had jointly influenced 80.24 per cent of variations in the adoption scores.

= Similarly, five variables, such as investment on boat, engine and nets, size of boat and size of
crew, were found to have positive relationship with the extent of annual fish catches obtained
by the mechanised boat owners. In the multiple regression analysis, the R* was 0.92 and
highly significant.

= The productivity levels of traditional fishermen operating smaller FRP crafts (7.25 - 9 m
LOA) in terms of average fish catch obtained per fishing day was estimated as 156 kg in
Kollam region and the average sale value of fish was Rs.1,804/- per fishing day. In Veraval,
the productivity levels of fishermen operating FRP crafts (7.6 — 11 m LOA) was estimated as
96.68 kg per fishing day. The average sale value of fish was Rs.1,736/- per fishing day.
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= 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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Investigations on the infrastructural facilities
existing in EU approved plants in Kerala State
indicate that average EU approved capacity was
15 tonnes. Cold storage capacity ranged from

120 to 300 tonnes per day and average water stor-
age capacity was 30 kl. Number of skilled work-
ers was 200 per plant, including 50 in the pro-

cessing stage.

Short study on ban on monsoon trawling -
unemployment and labour redeployment
among trawler workers during the ban
period

The monsoon trawl ban imposed by the Govt.
of Kerala leaves nearly 30,000 labourers in the

mechanised sector either unemployed or doing
other jobs. The nature and extent

= S T
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of unemployment in this sector
during this period was investi-
gated by a team comprising sci-
entists from the Extension, Infor-
mation and Statistics Division and
Fishing Technology Division.

Data were collected during the
ban period from labourers —both
in traditional and mechanised sec-
tors — at major landing centres
located along the stretch from
Ponnani to Alappuzha as well as

Data collection in progress

The initial estimate of capacity utilization in
the processing plants in Kerala during 1998 was
30 per cent with error of estimates being within
reasonable limits.

A time series model for assessing the avail-
ability of penaeid prawns for processing was de-
veloped during this period.

Munambam. Landing centres
covered included those at Kakkazham,
Chenangara, Chetti (Alappuzha Dist), Nattika,
Koorikuzhi and Eriyad (Thrissur), Marakkadavu
(Ponnani) and Veliyankode Puthen
Kadappuram (Malappuram).

and

Less than 30 per cent of the respondents
favoured the imposition of the ban. Unless alter-
native employment is made easy, resistance to the
imposition of the ban is inevitable especially
among the trawler workers

During the trawl ban period
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VERAVAL RESEARCH CENTRE

Research Projects Handled
1. Title of project :

Development of eco-friendly trawls and resource specific trawls

Project Leader
Location of project
Associates at Centre
. Title of project

Project Leader
Location of project
Associates at Centre

. Title of project

Project Leader
Location of projeet

Associates at Centre

for demersal fishing

Shri K. Kunjipalu

Cochin, Visakhapatnam and Veraval

Shri M.P.Remesan, Dr. Raghu Prakash and Shri Prem Kumar

Harvest and post harvest technology transfer and evaluation in
fisheries.

Dr. S. Balasubramaniam
Cochin and Veraval
Shri M.P. Remesan and Shri Prem Kumar

Studies on the material conservation, environmental quality, eco-
system and the sustainable use of coastal zone of India.

Dr. A.G. Gopalakrishna Pillai

Cochin and Veraval

i

Dr. Raghu Prakash and Shri Prem Kumar

. Title of project Evaluation of pre-prdcessing_hazard.‘;; associated with fish landings
at Veraval and studies on development and evaluation of value
added products from low value fish landed in Gujarat.

Project Leader Shri K.K. Solanki :
Location of project Veraval

Associates Shri Zynudheen, A.A. and Dr Arnab Sen

Chief findings

= Survey conducted in the Mangrol fish landing centre revealed that the fishermen in the area
operate trawl nets with 800 mm mesh size in the fore part of the gear.

= By-catch landings in Veraval fishing harbour was estimated at approximately one tonne/long
trip and 120 kg/boat for daily fishing.

= Hydrological studies of Veraval waters showed that dissolved oxygen content was almost ab-'
sent at Bhidia harbour due to the constant discharge of effluents from various sources. Alka-
linity of water was also observed to be as high as 1100 ppm.

= Ice storage study of fresh Acetes showed that it can remain in acceptable condition for more

than one week.
S
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Report of work done

Fishing technology

The 32 m shrimp and fish trawls designed and
developed at the Centre were operated from pri-
vate fishing vessels for demonstration and
popularisation. The 32 m fish trawl was oper-
ated for 33.5 hours at various depths ranging be-
tween 20 — 80 m. Caich rate observed was 58.4
ke per hour. The catches were dominated by rib-
bon fish (38.1%), followed closely by cat fish
(34.7%) and sciaenids (10.0%).

The proven designs of 25 m large mesh and 20
m small mesh Sputnik trawls were operated
onboard private vessels for popularisation.

Studies conducted on the percentage of by-
catch landed at Veraval harbour showed that on
an average, a wooden mechanised fishing boat
on a long trip (7-9 days) landed 1018 kg/trip of
by-catch, while the catch of a vessel engaged in
daily fishing was 120 kg/day. Majority of the by-
catch was constituted by Acetes, followed closely
by juveniles of various commercial species of fish
and small crabs.

Observations were made on the settlement of
various marine organisms
on wood and its resultant
loss of strength. Samples of |
different types of wood
used in boat building as
well as soft wood (aini
Artocarpus hirsuta) were
immersed in the sea at
Veraval . Monthly data col-
lected have shown the [
settlement of diatoms, fila- |
mentous algae, polychaete
larvae, hydroids, bryozo- |
ans, molluscs and bar- |

nacles.
Hydrological studies off |;
Veraval coast, including B

presence of heavy metals, E
were continued. Dissolved

oxygen was absent in the waters at Bhidiya harbour
throughout the year, while the alkalinity of the same
water was as high as 1100 ppm.

Extension

Data were collected every alternate month from
forty fishermen at Veraval and Chorwad under
the component, ‘productivity and associated fac-
tors among fishermen operating smaller craft’.

Data were also collected from 120 mechanised
boat owners, sixty each from Mangrol and
Veraval, under the component ‘improved trawls
and productivity in mechanised fishing boats’
from two size categories of boat, namely 9.6 -
12.7m and above 12.7m.

Studies were continued on the marketing chan-
nels and margins of fresh fish trade. Data are
being collected thrice a week from the landing
centre, suppliers and retail markets.

Studies were also continued on the capacity
utilisation of processing plants of Veraval. De-
tails of quantity of raw material handled. finished
product, number of labourers utilised etc. are be-

Shri K. K. Solanki, Scientist in-charge, hands over giff net to a fisherman
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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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VISAKHAPATNAM RESEARCH CENTRE

Research Projects Handled
1. Title of project :  Development of eco-friendly demersal trawls and resource specific
trawls for demersal fishing.
Project Leader Shri K.K. Kunjipalu
Location of project Cochin, Visakhapatnam and Veraval
Associates at Centre Shri S.V.S. Ramarao, Dr. G. Rajeswari and Dr. Raghu Prakash
2. Title of project Studies on the effect of experimental installation of FADs for fish-
ery resource enhancement in and around Visakhapatnam coast.
Project Leader Shri S.V.S. Rama Rao
Location of project Visakhapatnam
Associates Dr. G. Rajeswari and Dr. Raghu Prakash
3. Title of project Performance evaluation of suitable selective devices for elimina-
tion of fish by-catch (BRD) and turtle (TED) in shrimp trawling.
Project Leader Shri Percy Dawson ] :
Location of project Cochin and Visakhapatnam
Associate at Centre Dr. G. Rajeswari
4. Title of project Investigations on post harvest hﬁﬂihg and processing of fish and
shellfish of Andhra Pradesh.
Project Leader Shri Sib Sankar Gupta
Location of project Visakhaptanam
Associates Dr. D.I. Khasim, Dr. R. Chakraborti and Dr. M.M. Prasad
5. Title of project Biochemical, nutritional and functional properties of fish constitu-
ents
Project Leader Dr. P.G. Viswanathan Nair
Location of project Cochin and Visakhapatnam
Associate at Centre Dr. D.I. Khasim
6. Title of project :  Nutrients, toxicants, pollutants and growth promoters in aquacul-
ture systems and processed marine products.
Project Leader Shri A.G. Radhakrishnan
Location of project Cochin and Visakhapatnam
Associate at Centre Dr. D.I. Khasim
a7
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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-

G177 ANNUUAL REPORT 1999 - 2000

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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BURLA RESEARCH CENTRE
Research Projects Handled
1. Title of project Studies on improved harvesting techniques for reservoir.
~ Project Leader . Shri A.A. Khan
Location of project Burla
Associates : :Nil
2. Title of project Improvements on the existing methods of processing fish in Orissa.
Project Leader Shri J.K. Bandyopadhyay
Location of project Burla
Associate Shri A.K.Chattopadhyay
Chief findings

over nets with other mesh sizes.

= High tenacity monofilament gill nets with 30 mm mesh bar size continued to show superiority

= The general hygienic condition of fish curing and drying yards in Orissa was very poor.

Report of work done

Fishing gear

Studies to assess the relative catch efficiency
of gill nets of high tenacity monofilament of dif-
ferent twine and mesh sizes were continued. A
fleet of twenty one nets was experimented in a
statistically designed pattern in the Hirakud res-
ervoir. From the analyses of data collected from
the 126 valid observations made, it was noticed
that 30 mm mesh bar gill nets continued to land
better catches than nets with other mesh sizes.
The catch comprised mainly minor carps and cat
fishes.

Fabrication of two units of long lines with 600
hooks of different sizes was completed and trial
operations carried out. Further studies are in
progress.

Fish processing

Survey of fish curing and drying yards of
Balasore district have shown that besides fish
curing the fishermen are engaged in other jobs
for increasing their income. The income from fish

curing alone varied between Rs.700/- to Rs.2,500/
- per month, the average being Rs.1,392/- during
the peak season. Forty eight per cent of the re-
spondents had experience of 5 -15 years, 44 per
cent, 16 — 25 years and 8 per cent 26-30 years.
About 28 per cent had no helpers, 60 per cent
engaged 1 — 5 persons and about four percent 6 —
10 people, mostly family members or people on
daily wages.

The fish used for curing is either purchased
through auction (68%) or is their own catch or
purchased from the market (32%). The cost of
the common varieties varied from Rs.15 to 30/kg
depending upon size. In the case of hilsa, cost
varied from Rs.30/- - Rs.40/kg.

Only dry curing is practised in the area. In the
case of hilsa, a slit is made along the dorsal side
of the body, salt packed into it (fish to salt ratio in
the range 2:1 — 7:3) and the fishes stacked with-
out removing the viscera. In the case of other
fish, the slit is made along the vertical side, vis-
cera removed and salt packed into the slit. Cur-
ing time varied between 40 — 60 hours and dry-
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ing time, between 6 — 10 hours.

For drying, the ground is first prepared by ap-
plying cowdung suspension and allowed to dry.
- Very small fish and shrimps are spread as such
on this ground and subjected to sun drying. Big-
ger salt cured fish are dried on polyethylene
sheets spread on the ground.

For local transport, the dried products are
packed in palm leaf baskets, whereas for long
distance transport, the packed baskets are further
wrapped in gunny cloth. While hilsa and pomfret

are sent to West Bengal, other fishes like ribbon
fish are despatched to Assam and other places in
North East india.

Yield varied from 50-60 per cent for smaller

varieties of fish and was about 70 per cent for
larger sized fish. The cured and dried products

" have a normal shelf life of 15 to 30 days, which

can be further enhanced in the case of hilsa if
restacked with salt.

During the rainy season, curing is discontin-
ued as the products get infested with worms.

HOSHANGABAD RESEARCH CENTRE

Scientist associated
Report of work done

A benchmark survey undertaken at the Cen-
tre to assess the fishery status of the major res-
ervoirs in Madhya Pradesh was completed dur-
ing the period. The reservoirs covered included
Gandhisagar, Bargi, Tawa, Barna and Halali.
The survey covered information on the mor-
phometric features of the various reservoirs,

Shri George Ninan

their fishery, design details of different types
of craft and gear used, the conservation mea-
sures adopted both in size of nets and size of
species caught, post harvest handling of the
catch and transportation, marketing aspects and
socio-economic status of the reservoir fisher-
men. 4

MUMBAI RESEARCH CENTRE

improper icing or handling of the catch.

Research Projects Handled
1. Title of project ¢ Quality improvement and value addition in fish and fishery prod-
ucts of Maharashtra region for domestic and export market.
Project Leader Shri D.K. Garg
Location of project Mumbai ‘
| Associate Shri S.P. Damle
Chief findings

= Shelf life of ice stored whole ‘tolmasa’ (Rhynchoramphus georgii) was observed to be eight
days while that of whole ‘rana’ (Upeneus sulphureus) was only five or six days, possibly due to
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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’.

G177 ANHUAL REPORTT 1999 - 2000



55

CALICUT RESEARCH CENTRE

Research Projects Handled
1. Title of project

Processing of marine and freshwater fishery resources into up-

Project Leader
Location of project
Associate

. Title of project

Project Leader
Location of project
Associate

. Title of project
Project Leader
Location of project
Associate at Centre

. Title of project

Project Leader
Location of project

Associate at Centre

graded traditional products.
Shri K. George Joseph
Calicut

Kum. Bindu, J.

Studies on the ecology and behaviour of blow fly populations in
fish processing and storage systems with respect to the develop-
ment of a target system for pest control. '

Dr. Richard Wall (University of Bristol, U.K)
Calicut

Kum. Bindu, J. .

Appropriate packaging for fish and fish products
Dr. T.K. Srinivasa Gopal

Cochin and Calicut ;

Kum. Bindu, J. :

Development of suifablg packaginp; materials for value added and
ready-to-serve fish and fishery products

Dr. T.K. Srinivasa Gopal
Cochin and Calicut
Kum. Bindu, J.

Chief findings

dried fish brought to Calicut Central Market.

= Preliminary trials on production of smoked and dried fillets from the fresh water fish,
Ophiocephalus striatus, yielded products of shelf-life of more than six months.

= Aspergillus sp. and Rhizopus/Mucor groups continued to lead the table of incidence of fungi in

= Dressed tuna, Euthynnus affinis, dipped in saturated brine for 2 hours and cooked in an auto-
clave after rolling tightly in kraft paper, gave good quality masmin on smoking and drying.

Report of work done

Trials on smoked and dried fillets from
freshwater fishes

Trials on the preparation of smoked and dried
products from freshwater fish were conducted
using Ophiocephalus striatus and Tilapia
mossambica. Skinless as well as skin-on fillets

were prepared from freshly collected fish. The
fillets from Ophiocephalus were cut into pieces
of size 10 x 2.5 cm whereas tilapia fillets were
prepared after removing the scales. The fillets
were dipped in a bath containing an extract of
turmeric in 10 per cent brine for varying dura-

oa
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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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Comparates Biowfly data Puthiyappa and Velayd
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Puthiyappa and Vellayil
hudnred and eighty eight targets were attached
by wire mesh to 66 sheds spread throughout the
curing site at Puthiyappa. Butyric acid sachets
were deployed on these targets. The targets were
left in the open and checked at regular intervals.
Sachets containing butyric acid were changed
from time to time.

Fish consumption trials

These trials were conducted to find out the
quantity of fish consumed by the Chrysomya lar-
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vae. Two such trials using two different species,
i.e. lesser sardines and lizard fish were conducted
during the period.

Appropriate packaging for fish and fish
products

Samples of ready-to-eat, condiment - incor-
porated fried mussels prepared earlier were
analysed during this period. It was observed that
the fried mussel kept well for only two weeks,
due to high water activity (0.92) of the samples.

Tirals were continued during the period. Green
mussels (P. viridis) collected from Calicut were
depurated and the meat shucked. The meat was
then fried in oil and condiments added to it. It
was then packed in laminated pouches having a
configuration of 12p PEST and 118p LD-HD co-
extruded film. Both air packed and vacuum
packed samples were prepared and the changes
during storage studied. It was observed that the
fried samplés could be kept in good condition
for well over two months.

Quality assurance and management in
seafoods

Live mussels were collected directly from the
harvesting grounds at Thikkodi, Moodadi and
Calicut south beach thrice a month. Mud and
sea water were collected once a month. Meat was
shucked out of the shells and sent to headquar-
ters laboratory in frozen condition along with mud
and water samples for estimation of biotoxigenic
substances.

FISHING CRUISES

The following cruises were undertaken on board the research vessel FORV Sagar Sampada dur-

ing the year under report.

Cruise No. Period

Participant (s)

Objective

176 19 Aug — 7 Sep. 1999

Shri. U. Sreedhar
Smt. Sally Paul
Smt. Sherine Sonia Cubelio

Harvest technology
and catch composition
of deep sea fishery

179 2 -21 Dec. 1999

Dr. G. Rajeshwari

resources in the Indian EEZ
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TECHNOLOGIES ASSESSED AND TRANSFERRED
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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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EXTENSION, EDUCATION AND TRAINING

Training and Demonstration

| Beneficiary

Venue & Date

by various processing
| establishments in different
| parts of India

| Fourteen students of NSS Cochin
| Hindu College, Changanassery 11-23 Jan. 1999
| One trainee Visakhapatnam
20 Jan. — 12 Feb. 1999
| Nineteen students from Madras Cochin
| Christian College, Chennai 28-29 Jan. 1999
Eighteen candidates sponsored Cochin

1-12 Feb. 1999

Thirty reservoir fishermen
sponsored by Directorate of
Fisheries, Govt. of Himachal
Pradesh o 0 1

Cochin
8-11 Feb_. 1999

| in and around Cochin

Six personnel from the industry '| Visakhapatnam
£ |5-17 Mar. 1999
ne candidate sponsored by Cochin
ept. of Fisheries, Mizoram * 8-12 Mar. 1999
Fishermen Veraval
' .| Mar. 1999
One candidate Calicut
5-9 Apr. 1999
| Thirteen candidates from Cochin

12-17 Apr. 1999

| Seven candidates from
| processing establishments

Cochin
19 Apr. — 1 May 1999

Three B-Tech naval
architecture students sponsored
by Dept. of Ship Technology,
CUSAT

Cochin
17 — 26 May 1999

Two candidates
from the industry

Visakhapatnam
26 May — 8 Jun. 1999

Eighteen fishermen sponsored

| by a voluntary organisation,

| STREMP (Science & Technology
Rural Entrepreneurship
Management Project)

Adinad, Karunagappally
3 Jul. 1999
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Beneficiary

Venue & Date

| Four candidates sponsored by
MPEDA

Cochin
19 — 31 Jul. 1991

state and elsewhere

Five trainees Visakhapatnam
26 Jul. — 7 Aug. 1999
| Fourteen personnel Veraval
14-21 Aug. 1999
| One trainee Visakhapatnam
2-6 Sep. 1999
| Six candidates from within the Cochin

13-25 Sep. 1999

| Two trainees Visakhapatnam
- 16-30 Sep. 1999
One trainee Visakhapatnam
23 Sep. — 6 Oct. 1999
Cochin

| One candidate from FACT

4-12 Oct. 1999

| Seven trainees Visakhapatnam
28 Oct. — 12 Nov. 1999
Three trainees Visakhapatnam
29 Oct. — 2 Nov. 1999
One candidate Cochin

4-10 Nov. 1999

Eight ladies sponsored '
by Kozhikode Jilla Vanitha
Matsya Samskarana Sangam

Calicut
15 - 19 Nov. 1999

Sixteen M.E.Sc students and
staff from Dept. of Applied

Cochin
16-29 Nov. 1999

| Sixteen candidates from

Cochin
the industry 6-18 Dec. 1999
| One candidate Calicut
8-10 Dec. 1999
| One candidate Calicut
8-10 Dec. 1999
| Six candidates Cochin

13-24 Dec. 1999

Twenty five technologists

Veraval
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Pesticide residue analysis Seafood quality assurance
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Lub.fehniques for identification of bacteria
in fish and fishery products

Manufacture of dried and speciality products Fabrication of gill net - at Veraval
from fish and shellfish - at Calicut
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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




64
Maidan, New Delhi, 26-28 Feb. 1999

# 2% All India Aquarium Show and Exhibition
Matsya Alankar "99 at Calicut, 12-17 Feb.
Iljl_)i_l

Exhibition-cum-Seminar

# Food Tech World

organised by Expo Net Associates (P) Ltd. at
Calicut, 1-4 Nov. 1999

# [ndia International Trade Fair (I1TF) at New
Delhi, 14-27 Nov. 1999
# Adimal Fest '99 at Adimali, 26-31 Dec. 1999

Food Tech World - exhibition at Calicut

AWARD/DEGREE

Shri M. Mukteswar Prasad, Scientist (Sr.
Scale) was awarded Ph.D by Osmania Univer-
sity, Hyderabad, for his thesis entitled Studies
on halophilic bacteria in spoilage of salt cured
fish with special reference to red discoloration.
The work was carried out under the guidance of
Prof. G. Seenayya, Dept. of Microbiology,
Osmania University.

Smt. K.V. Lalitha, Sr. Scientist, was awarded
Ph.D in Fish and Fisheries Science (Maricul-
ture) by CIFE (Deemed University, ICAR),
Mumbai for her thesis entitled Ecology and
pathogenicity of the anaerobic pathogen
Clostridium botulinum seen in farmed fish/
shellfish and fishery products. She carried out
her studies under the guidance of Dr. K.
Gopakumar, DDG(F), ICAR.

Dr. Jessy Joseph, AD(OL) was selected for the
1998-99 award for Hindi writers of non-Hindi
speaking areas instituted by Central Hindi Direc-
torate of Ministry of Human Resources Devt.,
Govt. of India. The book entitled Bhasha ki
Jaivikta authored by her was selected for the
award which includes a citation, a certificate and
a cash prize of Rs.25,000/-.

A research paper authored by S/Shri
R.S Manoharadoss, V.Vijayan and T.Joseph
Mathai entitled Effect of towing speed in semi-
pelagic trawling off Goa presented at the Na-
tional Seminar on Development and transfer of
fisheries technology held at Tuticorin during 3-5
Feb.1999 won the Best Paper Award instituted
by Fisheries College and Research Institute, Tamil
Nadu Veterinary and Animal Sciences University.
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M.F.Sc. PROGRAMME ON
POST HARVEST TECHNOLOGY

The M.E.Sc. programme on Post Harvest Tech-
nology started at CIFT in 1998 under the deemed
University, CIFE, Mumbai. The course was for-
mally inaugurated on 7 June 1999 by Dr. P. N.
Jha, Member, ICAR Governing Body and former
Vice-Chancellor, Rajendra Agricultural Univer-
sity, Pusa, Bihar. The first semester of the course
is conducted at CIFE and the second and third
semesters at CIFT.

Five students who were selected for the 1999-

2000 batch joined CIFT for their second semes-
ter in March 1999. Subjects taught in the second
semester were - fish biochemistry, advanced mi-
crobiology, pre-process handling, transport, freez-
ing and storage, design and maintenance of fish
processing plants and instrumentation, computer
and mathematical applications and fishing tech-
nology. The second semester final exams were
held during 4 - 18 August 1999.
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AD-HOC/SPONSORED/COLLABORATIVE
PROGRAMMES

The following are the Ad-hoc/Sponsored/Collaborative projects/programmes undertaken at the Insti-

tute.

Design, construction, performance monitoring and popularisation of a new series of deep sea
fishing vessels — ICAR ad-hoc project

Harvest technologies — Assessment of marine living resources research on board FORV Sagar
Sampada — DOD sponsored project

Processing and test marketing of fish curry in retortable pouches — MPEDA sponsored project
Autolytic activity in mackerel and squid mantle muscle — ICAR ad-hoc project

Value added marine products — MPEDA sponsored programme

Value added products from low cost fish and their quality improvement — Ministry of Food Pro-

cessing Industries sponsored project

Selectivity of trawl nets with respect to commercially important species of fin fish and shellfish
caught off Cochin, South west coast of India — ICAR ad-hoc project

Occurrence of Vibrio vulnificus in tropical marine fish and development of methods for their
eradication — ICAR ad-hoc project ;

Occurrence, effect of processing and survival of halophlllc pathogemc vibrios in fishery products
of the export trade — ICAR ad-hoc project

Selective bio-accumulation of toxicants in cephalopods (viz. squid and cuttle fish) and changes in
quality, their upgradation and safety of processed products — ICAR ad-hoc project

Studies on ecology and behaviour of blow-fly population in fish processing and storage system
with respect to development of a target system for pest control — CIFT — University of Bristol,
U.K. collaborative project with ODA funding '

(Details of these projects are given in the reports of the respective Division)




TECHNICAL GUIDANCE/CONSULTANCY

The Institute offered technical guidance and consultancy to entrepreneurs, state and central govt.
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organisations and other interested parties on various topics related to fishing and fish processing.
Details of such assistance offered are given below.

Beneficiary

Technical guidance offered

NDRI. Karnal

M/s. Meat Products of India,
Koothattukulam

Greater Cochin Development
Authority

Goshree Island

Development Authority, Cochin
M/s. Chellanam SC/ST Women
Cooperative Society.
Kandakadavu

for production of long shelf-life kheer

in retortable pouches

for production of chicken curry, ham and sausage

in retortable pouch

Instrumentation support for environmental and
water quality data collection for assessing potability
and availability of water in GCDA identified

water resources

Environmental impact assessment

studies related to Goshree Island Development Project
Setting up a fish processing unit for producing
processed and salt cured fish for local distribution

Beneficiary

Technical consultancy offered

PWD Dept., Govt. of Kerala

Ministry of Agriculture

Executive Engineer, PWD,
Govt. of Kerala

Design of a roll-on roll-off ferry

Design of new series of 18m deep sea trawler and
18m gill netter-cum-long liner

Design for construction of jhangar for Kuttanad

Technical guidance for setting up pre-processing unit at Kandakadavu

The scientists and technical officers of the Institute were also called upon on several occasions to

deliver guest lectures at Universities and other educational / training institutions.
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COMMITTEES

The Management Committee of CIFT functioned
with the following members

Chairman (Ex-Officio)
Director, CIFT, Cochin

Members

1. Director of Fisheries, Department of Fisher-
ies, Govt.of Kerala, Thiruvananthapuram

2. Director of Fisheries, Department of Fisher-
ies, Govt. of Karnataka, Bangalore

3. Dean, Faculty of Fisheries, Kerala Agricul-
tural University, Kerala, Panangad.

4. Shri Ponadmanda Ramachandra Rao, H.No.
60-1-35, Jagannaikpur, Kakinada, East
Godavari Dist., Andhra Pradesh.

5. Shri Samir Kumar Mahaseth, MLA, Qtr. No .4,
New Family Type, Road No.3, ‘R’ Block,
Patna-800 001, Bihar.

The Institute Joint Staff Council continued to
function during the year with the following
as members:

Chairman
Director, CIFT, Cochin
Members (Official side)

1. Dr. T.S. Gopalakrishna Iyer, Head, Division
of Fish Processing

2. Dr. M.K. Mukundan, Head, Division of Qual-
ity Assurance and Management

3. Shri R.S. Manoharadoss, Sr. Scientist

4. Shri S. Chatterjee, Sr. Administrative Of-
ficer

5. Shri P.A. Uthup, Asst. Finance & Accounts
Officer

s
».:-e"';' T

MANAGEMENT COMMITTEE

6. Dr. R.A. Selvakumar, ADG (MFy), ICAR,
Krishi Bhavan, New Delhi- 110 001.

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

8. Dr. PK. Surendran, Head, Division of Mi-
crobiology, Fermentation and Biotechnology,
CIFT, Cochin.

9. Shri R.S. Manoharadoss, Sr. Scientist, CIFT,
Cochin.

10. Dr. Imam Khasim Saheb, Sr. Scientist,
Visakhapatnam Research Centre of CIFT,
Visakhapatnam-530 003, Andhra Pradesh.

11. Shri M. Nasar, Sr. Scientist, CIFT, Cochin
Member Secretary

Sr. Administrative Officer, CIFT, Cochin.
The Manageménf Committee met on 4.9.1999

INSTITUTE JOINT STAFF COUNCIL

Secretary (Official side)
Shri G.R. Unnithan, Sr. Scientist
Members (Staff side)
1. Shri V.V. Ramakrishna, Technical Officer, T-5
2. Shri T. Gopalakrishnan, T-1I-3
3. Shri-T.M. Ramaraj, Assistant
4. Shri V.S. Ambasuthan, Sr. Clerk
5. Shri PA. Thomas, SSG IV
6. Smt. C.G. Radhamoney, SSGII
Secretary (Staff side)
Shri M.K. Kuttikrishnan Nair,
Technical Officer, T-5

The IJSC met twice during the year viz. on
23.6.1999 and 25.11.1999.
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At the 1JSC meeting

The Grievance Cell of CIFT, constituted in March
1998, continued to function with the follow-
ing members during the year under report.

Chairman
Director, CIFT

Members

1. Dr. (Mrs.) Krishna Srinath, Head, Division
of Extension, Information & Statistics

2. Sr. Administrative Officer

3. Asst. Finance & Accounts Officer

The Project Advisory Committee with the follow-
ing as members met three times during the
year and reviewed the progress achieved in
various research projects of the Institute dur-
ing different quarters.

Chairman
Dr. T.S.G. Iyer, Head, Division of Fish Pro-
cessing

Members

I. Dr. K. Devadasan, Head, Division of Bio-

GRIEVANCE CELL
4. Dr. Imam Khasim Saheb, Sr. Scientist
Visakhapatnam Research Centre of CIFT
(Scientific)

Shri G. Ratnakaran Nair, T-4 (Technical)

un

6. Shri G. Somappan, Assistant (Administrative)
7. Shri T.A. Gopalakrishnan, Bearer (Auxiliary)
8. Shri P.A. Thomas, SSG IV (Supporting)
Member Secretary

Shri N. Subramonia Pillai, Sr. Scientist

PROJECT ADVISORY COMMITTEE

chemistry & Nutrition

2. Dr. Krishna Srinath, Head, Division of Ex-
tension, Information & Statistics

3. Shri Ayyappan Pillai/Shri P.K. Chakraborty,
Scientist-in-charge, Division of Engineering

4. Shri K.K. Kunjipalu, Sr. Scientist Division
of Fishing Technology

5. Dr. P.K. Surendran, Head, Division of Micro-
biology, Fermentation & Biotechnology
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Member Secretary

Dr. M.K. Mukundan, Head, Division of Qual-
ity Assurance & Management

The Research Advisory Committee of CIFT, con-
stituted in May 1998 for a period of three
years, functioned with the following as mem-
bers.

Chairperson
Dr. (Mrs.) Rugmini Sankaran, 89-B,
Gokulam, 2™ Stage, Near J.K. Nursing
Home, 12" Cross, V.N. Mohulla, Mysore-570
002.

Members _

1. Dr. N.C. Ganguli, Secretary, National Acad-
emy of Agricultural Sciences, New Delhi

2. Dr. K.R. Prasad, President, Confederation of

Indian Aquaculture Industry Welfare

Organisation, Visakhapatnam.

Prof. P.S. Rao, 7 Steps, Block No.279, J.P.N.

Nagar, Miyapur, Hyderabad-500 050.

4. Shri M. Swaminathan, 20/583, Varshi,
Dilkush Lane, Thrissur-68 0 004.

5. Shri K.M. lyer, Retd. Principal Scientist,
CIFT, Sreekrishna, 13" Cross Road,
Girinagar, Cochin-20.

6. Dr. R.A. Selvakumar, Asst. Director General
(M.Fy), ICAR Representative

(S

The Committee discussed and approved the new
project proposals as well as the project
programmes of the ongoing projects for the
year 1999-2000.

RESEARCH ADVISORY COMMITTEE

7. Dr. K. Ravindran, Director, CIFT

Member Secretary
Dr. K. Devadasan, Head, Division of Bio-
chemistry and Nutrition, CIFT
All Heads of Scientific Divisions were also
invited to attend.

Important recommendations/decisions taken are
briefly given below:

< More focus on linkages between research and
extension. Extension machinery should be
strengthened to ensure effective transfer of
technology and thereby reduce time interval
between technology generation and technol-

~ ogy adoption by the fishermen sector to the
minimum.

< Traditional and small scale operators to get
top priority in R&D programmes.

% Domestic markets to be paid serious atten-
tion in value addition, diversification and
modernisation.

<+ The R&D and extension programmes in the
north-west coast to be strengthened.

The Committee met once on 15 March 1999.

The research advisory committee meeting in progress
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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

CI77 ANNUAL BEPOZT 1999—2000“ '




72
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

CI77 AHHUAL REPOTT 1599 - 200 T ——————— 2




78

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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STUDY VISITS

Purpose

Place visited and date

Participant(s)

On-the-spot study of

masmin production

Agatti Island
23 — 26 Mar. 1999

Shri K.P. Antony

Study of fishing craft
and gear in operation in
Andaman & Nicobar Islands

Andaman & Nicobar Island
21 - 27 Apr. 1999

Dr. B. Meenakumari
Shri M. V. Baiju

VISIT ABROAD

Purpose

Place visited and date

Participant

As part of three member
delegation to identify areas of
collaborative research between
ICAR and Iowa State
University in post harvest
technology and product
development

[owa State University, USA
24 — 29 Jun. 1999

Dr. K.G. Ramachandran Nair

Dr. K.G. Ramachandran Nair, Pr. Scientist (3rd from right) attending the meeting to
identify areas of collaborative research between ICAR & lowa State University.
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ADMINISTRATION

The Administration Division deals with re- and Calicut continued to function in rented build-
cruitment, service and policy matters, discipline, ings. Research Centres Mumbai, Veraval and
staff welfare, land & buildings, procurement of  Visakhapatnam functioned in their own buildings.

stores, budget expenditure, settlement of claims During the period under report Departmental
S | Promotion Committee met four times to consider
The Research Centres at Burla, Hoshangabad  the following cases :-

Category Promotion Declaration of probation Confirmation

Scientific - 7 cases 7 cases

Technical 1 9 cases O cases

Administrative 2 | case 1 case

Auxiliary - - -

Supporting 9 cases 4 cases 4 cases

Action for assessment of technical personnel for the period ending December, 1999 was initiated

Posts filled during 1.1.1999 to 31.12.1999
Direct recruitment  Promotion/ Departmental test

Scientific 4 : -
Technical - 1
Administrative - 2
Supporting - 9

Three new S-1 scientists under ARS joined the Institute during the period..

Staff position as on 31.12.1999

Sanctioned Filled
Scientific 101 92
Technical 178 159
Administrative 101 99
Supporting 134 96
Auxiliary 7 6
Total 521 452
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TECHNICAL SECTION

The Technical Section maintains close liaison
with the Director and the scientists in monitoring
various technical matters such as compilation of
research project proposals of the Institute, prepa-
ration and submission of technical reports, publi-
cation of research papers, updating project files
and biodata of scientists, besides co-ordinating
work relating to ad-hoc/collaborative projects,
ICAR Directors’ conference, Staff Research
Council meetings, in-house training for newly ap-
pointed scientists etc.

Compilation of documents and
reports

The Research Project Programme document
for the year 1999-2000 was compiled taking into
consideration the recommendations of the Project
Advisory Committee and Research Advisory
Committee. The document which is a compre-
hensive report of research being done in 15 on-
going projects and 6 ad-hoc projects also con-
tains details of 9 new projects proposed. This re-
port forms the base material for reference of re-
search activities of the Institute.

Monthly report to DARE

Reports on important activities of the Insti-
tute, significant research findings, training
programmes, seminars, symposia, workshop etc.
conducted, information of new projects/
programmes initiated, visit of officers abroad and
visit of foreign delegates to the Institute, details
of extension activities etc.were collected from the
various divisions at Headquarters and Research
Centres, compiled and sent regularly to Council
for inclusion in monthly reports to DARE for
programme implementation.

Quarterly report to ICAR Reporter,
AGRINEWS and ICAR News

Up-to-date news items on the important ac-
tivities and events taking place in the Institute are
compiled and regularly forwarded for inclusion
in the ICAR Reporter published by ICAR and for

Agrinews published by Directorate of Extension.
Important and significant news from the research
front including success stories are also forwarded
to ICAR News and popular journals such as Fish-
ing Chimes.

Report for the ICAR Regional
Committee meetings/Directors’
conference

Reports were prepared for the meetings of the
Regional committee of the regions V, VI, and VIII
including details on the research and extension
activities carried out at Headquarters and Re-
search Centres during the last two years. The
action taken report on the recommendations of
the previous meetings of Regional Committee was
also prepared and furnished to the Member Sec-
retary of the Committee.

Material for the agenda notes and action taken
report of the ICAR Directors’ conference were
furnished and follow-up action taken.

Ad-hoc/collaborative projectes

The monitoring of the various ad-hoc/collabo-
rative projects including the NATP projects was
carried out. For proper implementation of the
programmes, the half yearly report, annual report
etc. were collected from the Principal Investiga-
tors and regularly forwarded to Council.

Publication of scientific papers

Scientific papers, research notes, popular ar-
ticles etc. received from scientists, for publica-
tion/presentation were presented to the scrutiny
committee and put up to Director for approval.
During the period under report 45 papers were
received and Director’s approval was communi-
cated for 39 papers.

Maintenance and updating of
project files

The project files of all the ongoing research
projects were maintained up-to-date by collect-
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ing the consolidated quarterly reports, individual
half yearly reports, annual reports and final re-
ports from the concerned project leaders and as-
sociates. The work done under the projects were
closely monitored, critically reviewed and deci-
sions taken at the Project Advisory Committee
and Research Advisory committee meetings to
close, continue or modify the projects according
to the progress achieved. The final reports of the
10 projects concluded during the previous year
were forwarded to Council.

Data Bank
The updated biodata of all the ARS scientists

at the Institute were sent to the computer cell of
ICAR for inclusion in the data base.

Materials for various data bases being prepared
by NAARM, Hyderabad, ICAR, New Delhi, Publi-
cation Division, Govt. of India and various private
organizations have been provided during the year.

Other technical matters

The Section arranges the in-house training for
the newly recruited probationary scientists. Other
technical matters like participation of scientists
in seminar/symposia, etc., awards/fellowships, as-
sessment of scientists for promotion etc. are also
being attended to.

OFFICIAL LANGUAGE IMPLEMENTATION

During the period under report CIFT carried
out various programmes as per the annual
programme for the year 1999-2000 for implemen-
tation of the official language policy of the Union
Government of India, Department of Official
Language, Ministry of Home Affairs.

Official Language Implementation
Committee Meetings

The quarterly OLIC meetings of the Institute
reviewed the implementation activities of CIFT.
The committee consisted of the following mem-
bers.

Chairman
Dr. K. Ravindran, Director
Members

Dr. T.S. Gopalakrishna Iyer, Head, Fish Pro-
cessing
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Dr. K. Devadasan, Head, Biochemistry and
Nutrition

Dr. M.K. Mukundan, Head, Quality Assurance
and Management

Dr. Krishna Srinath, Head, Extension, Infor-
mation and Statistics

Dr. P.K. Surendran, Head, Microbiology, Fer-
mentation and Biotechnology

Shri P.K. Chakraborty, Scientist-in-charge,
Engineering

Shri Sandeep Chatterjee, Sr. Administrative
Officer

Shri P.A. Uthup, Asst. Fin. & Accounts Officer
Member Secretary
Dr. Jessy Joseph, C., Asst. Director (OL)

Four quarterly meetings were conducted on
15.1.1999, 27.3.1999, 6.7.1999 and 3.11.1999.
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Technical reports

Three quarterly reports and one annual report
pertaining to the activities in official language at
the Headquarters and Research Centres were for-
warded to the Council.

Reports were also sent to TOLIC regarding the
implementation of official language in the Insti-
tute.

Hindi Chethana Mas

CIFT celebrated Hindi Chethana Mas during
August 8 to September 14. Competitions were
held from 8.8.1999 to 11.9.1999 in word for the
day, extempore speech, precis writing, translation,
letter writing, Hindi typing, terminology, apna
vibhagh and quiz. The concluding day was con-
ducted on 14 September, 1999.

Workshops organised

During the period under report five official lan-
guage workshops were conducted as given below:

1.For Scientists/Senior Scientists:

First official language workshop was conducted
for the scientists and senior scientists of CIFT on
29.11.1999 and 30.11.1999. Shri K.
Radhakrishnan, Branch Manager, State Bank of
Travancore, Thoppumpady Branch, Cochin and
Smt. Geetha Ramesh, Rajbhasha Adhikari, Re-
serve Bank of India, Cochin were the resource per-
sons for the workshop. Twenty three scientists
participated.

2. For Senior Technical Officers:

Second official language workshop was con- |es

ducted on 1.12.1999 for the senior technical staff
members of CIFT. The resource person for the
workshop was Smt. Geetha Nair, Deputy Man-
ager (OL), Syndicate Bank, Cochin. Twenty four
senior technical officers attended this workshop.

3. For Junior Technical Officers:

Third official language workshop was con-
ducted on 8.12.1999 for the junior technical staff
of CIFT. Shri P.T. Chacko, Asst. Director (OL),

--“_‘;;\\‘ﬂ
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Customs, Cochin delivered a lecture on the occa-
sion. Thirty junior technical staff members took
part in the workshop.

4. For Senior Administrative Officers:

Fourth official language workshop was con-
ducted on 3.12.1999 and 4.12.1999 for senior
administrative officers. Shri P.T. Chacko, Asst.
Director (OL), Customs, Cochin and Smt. Sheela
P.J., Asst. Director (OL), CMFRI, Cochin were
the faculty supports for the sessions. Twenty four
senior administrative personnel were benefited by
the workshop.

5. For Junior Administrative Officers:

The Fifth official language workshop was con-
ducted on 7.12.1999 and 8.12.1999 for junior
administative officers. Smt. Kanakalatha, Hindi
Officer, Coconut Development Board, Cochin and
Shri Viswanathan, Sr. Hindi Translator, CIFNET,

Cochin were the faculty supports for the training.

Thirty administrative personnel attended the
workshop.

Joint Hindi Week Celebrations - 1999

Cochin Town Official Language Implementa-
tion Committee Joint Hindi Week was celebrated
from 23 to 30 November, 1999. The staff mem-
bers of the Institute participated in different com-
petitions and won the second position in transla-
tion.

A Hindi workshop in progress

I A, S o el e e
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Rajbhasha Rolling Trophy

The Institute won the Rajbhasha rolling tro-
phy for securing second position for the best per-
formance in Official Language Implementation
among the offices whose staff strength is more
than 200 and which are members of the Cochin
TOLIC.

Other activities

The Official Language Section arranged for a
series of lectures in Hindi by eminent scholars
during the year as given below.

B Technical lecture on Communicability of
Hindi as technical language for technical per-
sonnel of the Institute was delivered on 5
March 1999 by Prof. Shivakumar Misra,
Delhi University. A total of thirty eight tech-
nical personnel attended.

B Technical lecture on Hindi as scientific lan-
guage for communication and extension was
held on 18 March 1999 for the scientific per-
sonnel. Prof. Prem Shankar of Sagar Univer-
sity, Madhya Pradesh delivered the lecture.
Twenty scientific personnel attended.

Publications

An abstract of the papers presented at the Na-
tional Seminar on Official Language Management
during 18 — 20 August 1999 was brought out dur-
ing the year.

The following Hindi versions of books/fold-
ers were also brought out:

&  Sagar Ka Vardhan

&  Hal ki Upalabdiyam

&  Jaiv Rasayanik Samyojan

LIBRARY

Acquisition

A total of 228 books were purchased by the
Library during the year. Subscriptions were made
to 53 foreign and 38 Indian journals. Quarterly
updates of Aquatic Science and Fisheries Ab-
stracts (ASFA) database on CD-ROM have also
been acquired. At present the Library holds 8578
books, 5234 bound volumes of journals and 24
CD-ROM:s.

Automation

Three pentium computers and a CD server with
14 drives were purchased for the autornation of
Library activities. The CD server is connected to
the LAN. Work regarding computerised catalogue

of books is in progress. A total of 7700 records
have been entered into the database.

Services -

During the year, 4490 bonafide readers vis-
ited the Library and 1670 books were issued and
retrieved. Reprographic unit of the Library sup-
plied copies of 50,000 pages of documents on
requisition. Issues of current contents were

brought out fortnightly. Lists of monthly addi-
tion of books were circulated among various di-
visions and research centres of the Institute. The
Library in association with NIO, Goa continued
to act as a national input centre of ASFA data-
base.
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EVENTS

Naticnal Science Day

The Institute celebrated National Science Day on
4 March 1999. Interaction was carried out with a
group of thirty five students of the School of Indus-
trial Fisheries, CUSAT, Cochin. The programme
started with a brainstorming session of the students
followed by formal inauguration of the programme
by Dr. K. Ravindran, Director, CIFT. This was fol-
lowed by discussions under three technical sessions,
viz. fisheries education, fisheries research and fish-
eries extension. The students were appraised of the
various levels of research, education and extension
programmes in vogue at the Institute and in the fish-
eries arena in general. They were given the oppor-
tunity to freely express their views on the suitability
or otherwise of these programmes as well as to voice
their suggestions for improving the various tech-
niques currently in practice.

As a finale, Dr. M.K. Mukundan, Head, Qual-
ity Assurance and Management Division, gave
an overview of the deliberations.

Release of publications
The Hindi edition of the book Kadalekum

Kanivukal (Sagar ka Vardhan) was released at a
function organised at the Institute on 15 March

1999. Director, Dr. K. Ravindran, presided over

the function. The book was released by Dr. (Mrs.)
Rugmini Sankaran, Retd. Director, Defence Food
Research Laboratory, Mysore and received by
Prof. N.C. Ganguli, Secretary, National Academy
of Agricultural Sciences, New Delhi.

The Hindi version of the booklet Fresh fish
handling and transportation was also released
at a function held at the Institute on 1 May
1999
Fishing vessel dedicated

The 15.5 m steel fishing vessel
SAGARKRIPA developed at the Institute was
dedicated to the fishing industry by Dr. Anwar
Alam, Dy. Director General (Engg.), ICAR at
a simple function held at the Institute on 17
September 1999. This new generation fishing
vessel is expected to achieve about 20% fuel
saving compared to similar vessels of its size.
The vessel was developed under a ICAR spon-
sored project for introduction and
popularisation of a new series of fuel efficient
fishing vessels for the fishing industry. It was
launched on 26 September 1999,

World Water Day

A colloquium was held at the Institute to com-
memorate World Water Day on 22 March 1999,

s
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In his key note address, the Di-
rector of the Institute, Dr. K.
Ravindran, threw light on the
water scenario of the State.
Talks were then delivered on the
quality requirements of potable
water, man’s dependence on sea
and the role the oceans have to
play in the existence of man.
National Technology
Day

The Institute celebrated Na-
tional Technology Day con-
jointly with Swadeshi Science

"
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Dr. K. Ravindran, Director, CIFT,
addressing the gathering on
National Technology Day

Movement on 11 May 1999. Prof. V.N.
Rajasekharan Pillai, Vice Chancellor, M.G. Uni-
versity, the Chief Guest of the function, inaugu-
rated the programme. Prof. K. Babu Joseph, Vice
Chancellor, Cochin University gave the presiden-

tial address.

Prof. V.P.N. Nampoori of CUSAT gave the in-
troductory speech.
i

offered by Prof. K.I. Vasu, National Co-ordinator,
SSM and Prof. C.P. Girijavallaban of CUSAT.

World Environment Day

A colloquium highlighting major issues con-
cerning quality of the environment was held at
CIFT as part of World Environment Day celebra-
tions on 5 June 1999. Dr. K. Ravindran, Direc-
tor, presiding over the function, stressed the im-
portance of environmental health in the context
of increasing ecological mutilations and urged the
scientific community to strengthen environment
impact assessment methodologies. Topics such
as oil, water and plastic litter pollution, treatment
of effluents and environmental laws were dis-
cussed at the colloquium.

Scientific talks

I'he following scientific talks were organised during the year:

Subject

Speaker

The missing link in Kochi's road connections

Dr. P.V. Chandramohan,
Chief Engineer,
Gosree Island Development Authority

Process development for
long life kheer

Shri Alok Jha,
Scientist, NDRI, Karnal

Collagen-chitosan as a barrier
membrane for guided tissue regeneration in
periodontal defects - a clinical study

Dr. K. Harikumar
Department of Periodontics
Govt. Dental College,
Thiruvananthapuram
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B A National seminar on Official Language
Management was held from 18 — 20 August
1999 to mark the Golden Jubilee year of in-
troduction of Hindi as official language of In-
dia. A total of eighteen papers were presented
in three technical sessions. Dr. N.P. Unni,
V.C., Shri Sankaracharya University of San-
skrit, Kalady, inaugurated the seminar.

ninars

® A seminar on the findings of the studies on the
ODA funded project on ‘Blowfly population
in fish processing and storage system’ was held
on 4 October 1999 at the Calicut Research Cen-

tre. About sixty delegates from various institu-
tions and fisheries establishments attended the
seminar. The findings were presented by Dr.

M

Inauguration of National Seminar on official
language management by Dr. N.P. Unni, VC, Sree
Sankaracharya Sanskrit University, Kalady

Dr. Martin L. Warnes, Pest Watch, U.K.,
presenting the findings of the study on
blowflies at Calicut

World Food Day

The Institute observed World Food Day on
16 October 1999. Renowned nutritionist and
cookery expert, Padmasree Miss Thangam E.
Philip, Principal Emeritus, Institute of Hotel
Management, Catering Technology and Ap-
plied Nutrition, Mumbai inaugurated the
programme which consisted of talks on the
theme ‘Youth against hunger’ by eminent per-
sonalities, an exhibition by CIFT and students
of St. Teresa’s College, Ernakulam, Govt. Vo-
cational Higher Secondary Schools of
Thevara, Kaitharam, Kadamakkudy and
Narakkal and a cooking demonstration by the
students of St. Teresa’s College. A slogan and
poster competition was also held.

Awareness Campaigns

An awareness campaign on fuel conserva-
tion in fishing was held at Munambam, Cochin

Miss Thangam E. Philip, Principal Emeritus, Institute of
Hotel Management, Catering Technology and Applied
Nutrition, Mumbai looking at the exhibits

on 21 October 1999 jointly with the Petroleum
Conservation Research Association for the ben-
efit of the fishing boat operators of the area.
Seven talks on matters related to fuel efficiency
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MUNAMBAM, 21 (CTORER 1969
- B0, SEESIAN ). Bee
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Munambam - Shri K.S.Ajith Kumar, President, Trawl Net Boat
Owners’ Organisation addresses the gathering

in fishing and protection of craft were delivered on the
occasion.

At Veraval, an awareness programme was organised
on prevention and control of wood boring organisms.
The wood preservative ASCU, developed at CIFT, was
introduced and popularised as an effective preservative
for wooden hulls against borers all along the Gujarat
coast. Other methods of hull protection like sheathing
with non-corrosive metals and FRP were also demon-
strated.

Women in Agriculture Day

The Institute observed *“Women in Agriculture’ Day
on 4 December 1999 in association with DARSHN (De-
velopment Action through Self Help Network), a Cochin
based NGO, at Aroor. The programme was arranged for
the benefit of the local rural women engaged in prawn

Exhibition-cum-demonstration in connection with Women in
Agriculture Day- at Veraval

Some of the participants
showing interest in the
exhibits - at Aroor

peeling and other fisheries related
activities. Talks were delivered by
scientists of CIFT on the method of
preparation of fish products, impor-
tance of conservation of fish re-
sources, the role of women in this
field, importance of trawl ban etc.
About forty women participated in
this programme. At Veraval, an ex-
hibition on harvest and post harvest
technology of fish was held for the
local fisherwomen.
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ICAR Sports

The Institute participated in the XV ICAR Inter Zonal Sports tournament organised by the ICAR
Research Complex, Ela, Old Goa at Margao during 14 to 17 May, 1999. The following were the
winners in various events.

Women
.-:0 Shuttle badminton (singles) : Kum. J. Bindu Winner
% Shuttle badminton (doubles) : Kum. J. Bindu )
. SmtK. Smitha } Rl
« Table tennis (singles) : Kum. J. Bindu Winner
+ Shotput : Kum. J. Bindu I
% Long jump :  Smt.K. Smitha I
Smt. Anitha K. John I
% High jump : Smt.K. Smitha I
Kum. Raji. VK. I
% Javelin : Smt. M.V.Valsala I
& 100 m sprint . Smt. Anitha K. Johh I
% 200 m sprint :  Smt. Anitha K. John I

The Institute also participated in the ICAR Inter-Institutional Sports Meet (South Zone) held at
ITHR, Bangalore during 16 to 20 December 1999. The winners were:

Women
< Shuttle badminton (singles) : Kum. J. Bindu - Winner
++ Shuttle badminton (doubles) : Kum. J. Bindu )
Smt.K. Smitha } L
% Table tennis (singles) ; Kum. J. Bindu Winner
< Shotput : Kum. J. Bindu I
% Long jump ;' Smt.K. Smitha I
Smt. M.V.Valsala I
< High jump : Smt.K. Smitha I
% Javelin : Smt. M.V. Valsala I
Smt. K. Smitha I
< 100 m sprint ; Smt. M.V. Valsala I
% 200 m sprint : Smt. M.V. Valsala I
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VISITORS

The following are some of the dignitaries who visited the Institute during the year.

“ Dr. S. C. Agarwal, Director and Warden of Fisheries-cum-Chairman, FFDA, Punjab

# Shri. N. Chaturvedi, Principal Secretary, Fisheries Dept., Govt. of West Bengal, Calcutta

# Prof. Daniel Dutkiewics, Director of Sea Fisheries, Institute of Gdyina, Poland and Prof. Edward
Kotakowski, Dean of Faculty, Agricultural University, Szczecin, Poland

# Dr. M.L.Warnes, Pest Watch, Bristol, U.K.

< Wg. Cmdr. R.P.George, Chief Instructor, Faculty of Advanced Logistics, Air Force Administra-
tive College, Red Fields, Coimbatore and ten Air Force Officers from Sri Lanka, Bangladesh and
India

< Dr. §.P.Singh, Project Director, PDBC, Bangalore

% Dr. R. Prabaharan, Vice Chancellor, Tamil Nadu Veterinary and Animal Sciences University,
Chennai

< Dr. Swe Thwin and Dr. Htay Aung, Dept. of Marine Sciences, University of Mawlamyine, Union
of Myanmar

 Dr. K.K.P.Nambiar, Director, INFOFISH, Kuala Lumpur

Air Force Officers

Shri N. Chaturvedi, Principal Secretary,
Dept. of Fisheries, Govt. of West Bengal

Polish delegation
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LIST OF PERSONNEL IN CIFT
AS ON 31 DECEMBER, 1999

MANAGERIAL STAFF
DIRECTOR : DR. K. RAVINDRAN
HEAD OF DIVISION
1. Dr. K. Ravindran : Fishing Technology
2. Dr. T.S.Gopalakrishna Iyer : Fish Processing
3. Dr. M.K.Mukundan : Quality Assurance and Management
4. Dr. K. Devadasan : Biochemistry and Nutrition
5. Dr. Krishna Srinath : Extension, Information and Statistics
6. Dr. PK.Surendran ; Microbiology, Fermentation and Biotechnology

SCIENTIST-IN-CHARGE OF DIVISION

Shri P.K. Chakraborty : Engineering
(Principal Scientist)

SCIENTIST-IN-CHARGE OF CENTRES i

1. Shri K.K.Solanki . Veraval Research Centre

2. Shri Sibsankar Gupta : Visakhapatnam Research Centre
3. Shri Anwar Ahmed Khan : Burla Research Centre

4.  Shri. George Ninan : Hoshangabad Research Centre
5.  Shri. Dinesh Kumar Garg : Mumbai Research Centre

6. Shri. K. George Joseph : Calicut Research Centre

SENIOR ADMINISTRATIVE OFFICER

1. Shri Sandeep Chatterjee

ASSISTANT FINANCE & ACCOUNTS OFFICER

1. Shri P. A. Uthup 2. Shri. H. Ganesha

OTHER STAFF
HEADQUARTERS, COCHIN

SCIENTIFIC STAFF
PRINCIPAL SCIENTIST
1. Shri Cyriac Mathen 5. Dr. Chinnamma George
2. Shri P. Madhavan 6 Dr. A.K. Kesavan Nair
3 Shri K. K. Balachandran 7. Dr. K.G. Ramachandran Nair
4  Dr. P.G.Viswanathan Nair 8 Shri T.S. Unnikrishnan Nair
/ERNN7
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Dr. P.T.Mathew

Dr. T.K.Srinivasa Gopal
Shri K.K.Kunjippalu

Dr. A.G.Gopalakrishna Pillai
Shri A.C.Joseph

Dr. Jose Joseph

Shri R.S.Manoharadoss
Shri A.G. Radhakrishnan
Shri P.R.Girija Varma
Shri A. Vasantha Shenoy

. Shri P. N. Joshi

Shri N. Subramonia Pillai
Shri V. Muraleedharan
Shri PK. Vijayan

Dr. T.K. Thankappan

Dr. Nirmala Thampuran
Shri P. George Mathai

. Dr. Francis Thomas
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Shri V. Narayanan Nambiar
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SENIOR SCIENTIST

20.
21.
22.
23,
24,
25,
26.
27.
28.
29,
30.
31
32,
33.
34.
35.
36.
37.

Smt. Mary Thomas

Dr. B.Meenakumari

Shri M. R. Boopendranath
Dr. Sanjeev S.

Dr. P.T.Lakshmanan

Shri P. Ravindranathan Nair
Shri V. Vijayan

Shri K. Ramakrishnan
Smt. K. Vijayabharathy
Shri G. R. Unnithan

Dr. M.D.Varghese

Shri Percy Dawson

Smt. K. V. Lalitha

Dr. S. Balasubramaniam
Shri K. P. Antony

Shri V. Annamalai

Sﬂ'lt. K. Ammu

Shri M. Nasar -

SCIENTIST (SELECTION GHADE_)

1. Smt. R. Thankamma

Shri T. V. Shankar
Smt. Saly N. Thomas
Shri Braj Mohan
Shri Pravin Puthra

AW

Smt. Suseela Mathew
Dr. Toms C. Joseph

Shri Muhamed Ashraf
Dr. B. Madhusudana Rao
Dr. Nikita Gopal

e
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SCIENTIST (SENIOR SCALE)

5. Dr LeelaEdwin

6. Dr. C.N. Ravi Shankar

7. Dr. K. Ashok Kumar
SCIENTIST

6. Shri Rangaswamy Anandan

7.  Shri Charles J. Jeeva

8.  Shri Radhakrishnan Nair

9.  Shri Rakesh Kumar
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I.  Shn K.S. Ganesan

1. Shri D. C. Besra

. Shri M.S. Rajan
2. Shri N. Sriharshan
3. Smt T.T. Annamma

1. Shri R. Gopalakrishnan Nair

2. Shri T. K. David

3. Shri C.R.Gokulan
4. Shri M.V. Baiju

5. Shri M.M. Devassia

6. Shri P.S. Alias

1. Shri G. Ramadas Kurup
Shri G. Ratnakaran Nair
Smt. K. Sobha

Shri V.V. Johni

Smit. K. B. Beena

Shri E.K. Balakrishnan
Shri K.V. Baladasan

(8

N o AW

1. Shri B. Ganesan

Shri K.K.Narayanan

Shri A.B. Varghese

Shri P.A. John

Shri M.K.Asokan

Shri K.B. Thampi Pillai
Shri M.G.Narayanan Nair
Shri P.T. Viswambharan
Shri K.A.Gopinath

(9]

© 0 N s oW

TECHNICAL STAFF

T-8 (TECHNICAL OFFICER)
2. Shri K.J.Francis Xavier

T-7 (TECHNICAL OFFICER)
2. Dr. A.R.Sasindranatha Menon

T-6 (TECHNICAL OFFICER)
4. Shri C. Chandrasckharan
5. Shn P. Ravindranathan

T-5 (TECHNICAL OFFICER)
¥ Shri V. Gopalakrishna Pillai
8. Shri Thomas J. Mammoottil
9. Shri P.T. Sebastian

Shri N. M. Vasu

1. Shri M. K. Sasidharan

12.  Shii M. K. Kuttikrishnan Nair

T-4
Instrument Maker
Instrument Technician
Senior Hindi Translator
Technical Assistant
Technical Assistant
Senior Draughtsman

Technical Assistant

T-11-3
Animal House Keeper
Boilerman
Bosun
Cockswain
Deckhand
Draughtsman
Driver
Electrician

Engine Driver

a7
A
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Shri P. Shankar

Smt. Mary V.C.

Shri T. K. Bhaskaran
Smt. Sumathy K.K.
Shri K.B. Thilakan
Smt. K.G. Sasikala
Smt. G. Usha Rani
Smt. T. Silaja

. Shri Joseph P.M.

Shri T. Gopalakrishnan
Shri Sibasis Guha

. Shri P.A. Josi Augustine

Shri K.N. Rajagopalan

. Shri C. Rajendran

Shri Jose Kalathil

. Smt. K. Sarasamma

Shri P.S. Babu
Shri K.E. Mani

. Shri M. Baiju

Kum. K.K.Kala
Smt. A. Indira Devi

. Smt. Ancy Sebastian
. Shri P. Bahuleyan

Shri T. N. Manibhadran
Shri C.C. Sivan
Smt. P.K.Shyma
Shri V.N. Dileep Kumar

. Shri G. Omanakuttan Nair

. Smt G. Remani

Shri Tomy Rebello

Shri Joseph Paul P.

Shri E.R Krishnan

Shri P.K.Pushpangadhan
Shri T. Balan

Shri E.K. Chinnappan

Hindi Translator

Junior Laboratory Assistant
Junior Laboratory Assistant
Junior Laboratory Assistant
Junior Laboratory Assistant
Junior Laboratory Assistant
Junior Laboratory Assistant
Junior Library Assistant
Machinist

Metal Maker
Photographer-cum-Artist
Refrigeration Mechanic
Refrigeration Mechanic
Refrigeration Mechanic
Refrigeration Mechanic
Senior Draughtsman

Senior Field Assistant
Senior Mechanic

Technical Assistant
Technical Assistant
Technical Assistant
Technical Assislém
Telephone Operator

Tindal .
Welder-cum-Blacksmith
Wireless Operator

Engine Driver

Junior Laboratory Assistant

Junior Laboratory Assistant

T-I-3
Boilerman
Carpenter
Cook
Deckhand
Deckhand
Deckhand
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10.
11
12.
13.
14.
15.
16.

o

e A

15.

Shri K. D. Jos

Shri A.A. Kunjappan

Smt. K.P. Leelamma

Shri P.S.Raman Namboodiri
Shri. V.V. John

Shri P.N. Sudhakaran

Shri Philip Durom

Shri Aravind S. Kalangutkar
Shri P.S. Nobi

Smt K.S. Mythri

Shri J. Samarajan

Smt. N. Lekha

Shri T. Mathai

Shri Asok Kumar Naik

Shri Subhash Chandran Nair
Shri M. Sankara Panicker
Shri P.D. Padmaraj

Smt PK. Geetha

Shri P.N. Sukumaran Nair

Shri G. Gopakumar
Shri P.V. Sajeevan

Shri Sajith K. Jose

Shri G. Jyothikumar
Shri K. Nakulan

Shri K.V. Mohanan
Shri R. Rangaswamy
Shri T. B. Assise Francis
Shri Umesh D. Aroskar
Smt. N.C. Shyla

Smt. Tessy Rony

Shri K.D. Santhosh
Smt. P.A. Jaya

Shri N. Krishnan

Shri V.T. Sadanandan

Field Assistant

Field Assistant

Junior Laboratory Assistant

Junior Laboratory Assistant

Junior Laboratory Assistant

Net Making Supervisor

Senior Carpenter

Senior Field Assistant

Net Making Supervisor

Junior Laboratory Assistant
T-2

Field Assistant

Junior Laboratory Assistant

Junior Laboratory Assistant

Mechanic

Projector Operator

Seniol_i Carpenter

Junior_ Laboratory Assistant

Junior Laboratory Assistant

Field Assistant

T-1
Carpenter
Draughtsman
Draughtsmém
Driver
Driver
Driver
Driver
Driver
Driver
Field Assistant
Field Assistant
Junior Laboratory Assistant
Junior Laboratory Assistant
Junior Laboratory Assistant

Junior Laboratory Assistant

CI77 ANNUAL REPORT 1999 - 2000



99

N ow s wo

—_—

A R N N

- e

CI77 AHUAL REPORT 1999 - 2000

Shri C.K. Suresh
Smt. Bindu Joseph

. Shri Gokul Chandra Meher

Shri K. Dinesh Prabhu
Shri N. Sunil

. .Shri V. A. Sudhakaran

Shri V.K.Siddique

. Shri P.D. George

Shri P.A. Shanmughan

. Shri Babu K.S.

Shri V. Ramachandran

Shri M. George Joseph

Shri S. Naveenchandra Prabhu
Shri R. Anil kumar

Smt. T.K.Sarala

Shri R. S. Shanmughan
Dr.(Smt) C. Jessy Joseph
Shri K. Ravindran

Shri A. George Joseph

Shri M. Gopalakrishnan

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

Shri A.K. Venugopalan

Shri P.K. Sreedharan

Smt. C. G, Marykutty

Shri V. R. Kesavan

Smt. M. A. Prasanna

Smt. K. R. Gita Rani

. Smt. N. Prabhavathy Amma

Machine Operator
Media Assistant

Oil man

Plant Attendant

Plant Attendant
Plumber

Refrigeration Mechanic
Tindal

Tindal

Turner

COOK

ADMINISTRATIVE STAFF

ASSI
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Asst. Administrative Officer (Bills)
Asst. Administrative Officer (Admn.)
Asst. Admini§Uative Officer (Cdn.)
Asst:Admn. Officer (Stores Issue)
Asst. Admn. Officer {Stores Purchase)
Asst. Director (Official Language)

Senior Personal Assistant to the Director

STANT |

Shri C. Ravindran Nair

Smt. Pushpalatha Viswambharan
Shri T. M. Ramaraj

Shri G. Somappan

Smt. M. Jully

Shri Y. Philipose

Shri R. Viswanathan

Shri A.B. Rodrigues

Smt. K.A. Nazeem

Smt. T. K. Susannamma

Smt. K. Gracy
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STENOGRAPHER

1. Smt. N.K. Saraswathy 5.  Smt N.Leena
2. Smt R. Vasantha 6.  Smt. S. Kamalamma
3.  Smt. V.P. Vijayakumari 7.  Shri K. V. Mathai
4. Shri PK. Raghu 8. ShriR. D Goswamy

JUNIOR STENOGRAPHER
1.  Smt. Anitha K. John 2. Shri T. Viswanathan

SENIOR CLERK

1. Shri P. Krishna Kumar 12.  Smt. A.R. Kamalam
2. Smt. P.C. Kamalakshy 13.  Smt T.K.Shyma
3. Shri P.V. Venugopalan 14.  Shri V.S. Ambasudhan
4. Smt. N.I. Mary 15.  Shri A.P. Gopalan
5.  Shri P. P. Varghese 16.  Smt. T. D. Usheem
6. Smt. M. S. Susanna 17.  Smt. V. S. Aleyamma
7.  Shri PK. Thomas 18.  Smt. G. N. Sarada
8. Smt. PK. Thankamma 19.  Shri K.B. Sabukuttan
9. Smt A. A. Cousallia 20.  Smt. P.A. Sathy
10. Shri K. K. Sasi 21. Shri K.C. Baby
11. Shri P. Padmanabhan 22.  Shri C.K. Sukumaran

LOWER DIVISION CLERK
1. Smt. Lillykutty George 8.  Smt. PR. Mini
2. Shri P.K. Somasekharan Nair 9. Kum.V.K. Raji
3. Shri P. Mani 10.  Kum. K. Renuka
4.  Smt. Jaya Das 11.  Shri K. Das
5. Smt K. Smitha 12.  Shri T. N. Shaji
6.  Shri P. Bhaskaran 13.  Kum. AR Raji
7. Shri M.N. Vinod Kumar

SUPPORTING STAFF
SSG IV

1. ShriO.A. Krishnan 4. Shri PJ. George
2. Shri P.A. Thomas 5. Shri A.G. Vasu
3. Shri K. Balakrishna Pillai 6.  Shri P. M. Pakeer Mohammed

ti 3



SSG III
. Shri S. Rajan 7. Shri K.B. Bhaskaran
2. Shri T. V. Manoharan 8. Shri K.A. Kunjan
3. Shri C. A. Krishnan 9. Shri T.T. Thankappan
4. ShriKK. Karthikeyan 10.  Shri P.R. Unnikrishna Panicker
5.~ Shri K.N. Mukundan 11.  Shri R. Chellappan
6.  Shri P. Gopalakrishnan | 12.  Shri A.R. John
SSG 11
1.  Shri K.N.Velayudhankutty 10.  Shri E. Damodaran
2. Shri T.G. John 11.  Shri M.M. Radhakrishnan
3. Shri P.T. Anthappan 12.  Shri K.K.Karthikeyan
4. Shri PA. Sivan 13.  Smt. C. Ammini
5. Smt. C.G. Radhamoney 14,  Smt. P. Ammalu
6.  Shri C.D. Parameswaran 15.  Shri M.N. Sreedharan
7.  Shri P.P.George 16. Smt. U.K. Bhanumathy
8. Shir A.V.Chandrasekharan 17.  Shri T.K. Rajappan
9.  Shri P.V. Raju 18.  Shri M.T. Udayakumar
SSG 1
.  Smt. Mary Vinitha P.T. 4. Shri T.M. Balan
2. Shri O.P. Radhakrishnan 5. Shri Deepak Vin
3. Shri P. Raghavan 6.  Shri T.D. Bijoy
AUXILIARY STAFF
1.  Shri K.C. Mohanan Tea Maker
2. ShriT. A. Gopalakrishnan Bearer
3. Shri C.N. Chandrankutty Bearer
4. Shri M. V. Rajan . Bearer
VERAVAL RESEARCH CENTRE
SCIENTIFIC STAFF
1. Shri Rajendra Badonia Senior Scientist
2. Shri M.PRamesan Scientist
3. Dr. Arnab Sen Scientist
4. Shri. A.A. Zynudheen Scientist
5. Dr. U. Sreedhar Scientist
6.  Shri Prem Kumar Scientist

G177 AMNUAL REPORT] 1999 - 2000

101

Vs

&



102

© PN s W

e

L R

O PN AU AW -

w s WP =S

o

1.
2

‘-’-;;»:»y(_‘“f

Shri J.B. Paradwa
Shri K.U. Dholia
Shri G. P. Vaghela
Shri K.U. Sheikh
Shri D.R. Aparnathi

TECHNICAL STAFF

Shri G.B. Tandel (On personal basis)

Shri G.R.Bhogte

Shri G.M. Vaghela

Shri H.V. Pungera

Shri Sida Hanif Ummer Bhai

Shri P. Vasudevan
Shri Veersingh

Shri S.B. Purohit
Shri M.M. Damodara
Shri D.P. Parmer

Shri P.A. Abdul Rehman

Shri Harbajan

Shri B.M.A. Khoker

Shri Dhana Bhima Chudasama
Shri Kantilal Jivabhai Damor
Smt. Chandrika C. Tank

Shri Gangaben Naren Chorwadi
Shri Dhodiya Khoda Viram

Shri Jitendra Bachubhai Malamdi
Shri Ramjilal Nathalal Gosai
Shri Aswinkumar Mohanlal Vala
Shri Makvana Karsan Kana
Smt. Harshaban A. Joshi

Shri Narasinh Masani

Smt. Motiben K. Fofandi

Smt. Pushpaben P. Chudasama

Shri Jethwa Kishan Khodidas

Smt. Veena Sreedhar Narkar

ADMINIST

T-5 (Technical Officer)
T-5 (Technical Officer)
T-5 (Technical Officer)
T-11-3 (Jr. Lab. Assistant)
T-I-3 (Jr. Lab. Assistant)
T-I-3 (Deckhand)

T-1-3 (Deckhand)

T-2 (Jr. Lab. Assistant)
T-2 (Jr. Lab. Assistant)
T-1 (Driver)

RATIVE STAFF

Asst. Administrative Officer
Assistant

Senior Clerk

Senior Clerk

Lower Division Clerk

SUPPORTING STAFF

AUXILI

Supporting Staff Grade IV
Supporting Staff Grade 11
Supporting Staff Grade II
Supporting Staff Grade II
Supporting Staff Grade II
Supporting Staff Grade II
Supporting Staff Grade I
Supporting Staff Grade II
Supporting Staff Grade I
Supporting Staff Grade I
Supporting Staff Grade I
Supporting Staff Grade I
Supporting Staff Grade I
Supporting Staff Grade I
Supporting Staff Grade I

Supporting Staff Grade I

ARY STAFF

Wash Boy
Coffee/Tea Maker

G977 AN0UAL REPORTT 1999 - 2000



103

VISAKHAPATNAM RESEARCH CENTRE
SCIENTIFIC STAFF

1  Dr. Imam Khasim Saheb

Senior Scientist

2 Shri 8.V.S. Rama Rao Senior Scientist
3 Dr. Rupshankar Chakraborthy Senior Scientist
4  Dr. M. M. Prasad Scientist (Sr. Scale)
5 Dr. G. Rajeswari Scientist
6 Dr. R.Raghu Prakash : Scientist
TECHNICAL STAFF
1. Shri A. Veeranjaneyulu T-5 (Technical Officer)
2. Shri V.V. Ramakrishna T-5(Technical Officer)
3. Shri. Srihari Babu T-5(Technical Officer)
4. Shri KVSSS Kusuma Harnath T-5(Technical Officer)
5. Shri B. Ramaiah T-1I-3(Jr. Laboratory Assistant
6. Shri Santhosh Alex T-II-3(Jr. Hindi Translator)
7. Shri K. Prakasha Rao T-II-3(Engine Driver)
8. Shri N. Ventaka Rao T—I-3(Field Assris(ant).
9. Shri M. Venkateswara Rao T-I-3(Driver) '
10. Shri Sarangadharadu T-I-3(Deckhand)
11. Shri Karri Gangaraju T-I-3(Deckhand)
12. Shri P. Radhakrishna : T-2(Junior Labbratory Assistant)
ADMINISTRATIVE STAFF
1. Shri G.C. Adhikari Assistant
2. Smt.D.AL. Satyanarayanamma Stenographer
3. Smt. B. Hemalatha Senior Clerk
4.  ShriY. Kanakaraju Senior Clerk
5. Shri G. Chinna Rao : Senior Clerk
SUPPORTING STAFF
1. Shri N. Gnanaranjana Rao Supporting Staff Grade — IV
2. Shri Orilika Heman Supporting Staff Grade — IV
3.  Shri C. Kamaraju Supporting Staff Grade — III
4.  Shri K. Kameswara Rao Supporting Staff Grade — I1I
5. Shri V. Kamaraju Supporting Staff Grade — III
6.  Shri B. Sivanadam Supporting Staff Grade — III
7. Shri K. Appa Rao Supporting Staff Grade — III
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Shri S. Appa Rao

Shri Vasippilli Yelliah

Shri Dibyalochan Pattanaik
Shri S. Chakram

Shri V. Venkata Ramana

. Shri G. Bhushanam

Supporting Staff Grade — III
Supporting Staff Grade — I1I
Supporting Staff Grade — II
Supporting Staff Grade — II
Supporting Staff Grade — II
Supporting Staff Grade — 11

Shri A.K. Chathopadhyay
Shri J.K. Bandhopadhyay

Shri Baikunta Pradhan

Shri Binod Kumar Pande
Shri Asok Kumar Panigrahi
Shri P.M. Pattanayak

Shri Gurudas Ram

Shri Sathrughan Kumara
Shri Damodar Rout

Shri Radhu Pandey

Shri Rabinarayan Sahoo
Shri Kirtan Kisan

. Shri Himansu Sekhar Bag

Shri Jatindra Kumar Mishra
Shri Laxminarayan Badi

Shri Premlal Panda

Shri Gajendra Karali

Shri K.C. Mehar

Shri Santhosh Banchor

Shri Satrughan Seth

Shri Krishna Chandra Nayak
Shri Sadhu Charan Mehar
Shri Badri Narain Guru

Shri Satyanarayan Mirdha

SCIENTIFIC STAFF

Senior Scientist

Senior Scientist

TECHNICAL STAFF

T-5(Technical Officer)
T-5 (Technical Officer.)
T-4 (Technical Asst.)
T-II-3 (Sr. Lab. Asst.)
T-1-3 (Tindal),

T—I-é (Tindal)

T-1-3 (Jr. Lab. Asst.)
T-1-3 (Driver Launch)
T-2 (Driver Launch)
T-2 (Electrician)

T-1 (Driver) -

ADMINISTRATIVE STAFF

Assistant
Senior Clerk

Lower Division Clerk

SUPPORTING STAFF

Supporting Staff Grade — IV
Supporting Staff Grade — IV
Supporting Staff Grade — IV
Supporting Staff Grade — I1I
Supporting Staff Grade — III
Supporting Staff Grade — III
Supporting Staff Grade — II

Supporting Staff Grade — II
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Shri Jaisingh Oram
Shri P.K. Bhangaraj

. Shri Godabari Mahanandia

Shri Surjananda Dishri

. Shri Sanyasi Ganik

Shri Triloknath Banchor
Shri Sachida Nanda Dash
Shri Basant Kumar Deo

Shri Nande Oram

Supporting Staff Grade — II
Supporting Staff Grade — II
Supporting Staff Grade — II
Supporting Staff Grade —II
Supporting Staff Grade — 1
Supporting Staff Grade — I
Supporting Staff Grade — I
Supporting Staff Grade — I
Supporting Staff Grade — I

I'I(ISIIIIHGIIBIIII RESEARCH CENTRE

Shri Moka Swamy Kumar

Shri Udekar Pande

TECHNICAL STAFF

T-6 (Technical Officer)

ADMINISTRATIVE STAFF

Senior Clerk

SUPPORTING STAFF
Shri Rattan Chand : SupporIing S.tafféGrade:IV
MUMBAI RESEARCH CENTRE
SCIENTIFIC STAFF
Shri S.P. Damle Senior Scientist - |
TECHNICAL STAFF
Smt. Sangeetha D. Gaikwad T-4 (Technical A;sst.)
Smt. Triveni T-4 (Media Supervisor)
Shri B. B. Pinjari T-1 (Driver) '

Shri Prakash B. Bait

Shri Milind S. Bhatkar
Smt. Smitha K. Shirishkar
Shri Avinash N. Agawane

Shri B.S. Tambe
Shri Bandhu M. Ghare

Shri Chandrakant B, Kolvalkar

Shri Vinod S. Salvi
Shri Tulsiram A. Waghmare

T-1 (Plant Attendant)

ADMINISTRATIVE STAFF

Assistant
Assistant

Lower Division Clerk

SUPPORTING STAFF

Supporting Staff Grade — III
Supporting Staff Grade — III
Supporting Staff Grade —II
Supporting Staff Grade — II
Supporting Staff Grade — I

Cean
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1. Kum. Bindul.

Shri K. Vasudevan Nair
Smt. M. K. Sreelekha
Smt. Tara Karupalli
Shri T. Gangadharan
Smt.M.V. Valsala

Shri T.P. Balakrishnan

IS

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

1.  Shri P. Rajeev
2. Smt. Shiji John

\}\.
4

CALICUT RESEARCH CENTRE
SCIENTIFIC STAFF

Scientist

TECHNICAL STAFF
T-7(Technical Officer)
T-II-3 (Jr. Lab. Asst.)
T-II-3 (Jr. Lab. Asst.)
T-I-3 (Sr. Lab. Asst.)
T-1 (Field Assistant)
: T-1 (Driver)
ADMINISTRATIVE STAFF

Assistant

Senior Clerk
SUPPORTING STAFF

Supporting Staff Grade —II

Suppof_ling Staff Grade - I

(3
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PUBLICATIONS

Auvnuu EF D AMuyuvalondhavma VUV JTaca Jacam
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& (Gopakumar, K.,) (1998 - issued in 1999) -
Control of salting schedule and its effect on
the quality and storage life of cured fish- Proc.
APFIC symp. at Beijing, China, 24 - 26 Sept.
(RAP publication 1998/24)

2. Antony ,K.P.& Muraleedharan,V.(1999)-
Masmin needs quality upgradation- Fish Tech.
Newsletter X(1)

3. Antony,K.P., Ravindranathan Nair,P.,
Srinivasa Gopal, T.K. & Gopalakrishna
Iyer,T.S. (1998-published in 1999)-Flexible
packagings for individually quick frozen
shrimp and their effects on shelf life- Asian
Fisheries Sci.11:213

4. Arnab Sen (1999)-Estimation of maximum
fish catchability potential in open water sys-
tems utilising statistical models- Paper pre-
sented at Summer School on Ecology,
fishereries and fish stock assessment in In-
dian rivers, organised by CICFRI, at
Barrackpore,14 July-12 August

Py

5. Balasubramaniam, S., Mary Thomas &
Kandoran, M.K. (1999)-Evaluation of infor-
mation needs of fish processors- Fish. Technol.
36(2):132

6. Chakrabarti,R. & Varma,P.R.G. (1999)-
Halotolerant fungi in salted and dried fish at
lower Visakhapatnam coast- Fish. Technol.
36(1):28

7. Chakraborty, P.K. (1999)- Waste management
in the fishery industry- Paper presented at
Workshop on Waste management organised
by CUSAT and Technical Institute, Delft,
Netherlands at Cochin, 6-7 May

8. Chinnamma George & Perigreen, PA. (1999)-
The use of chemical preservatives and spices

to extend the frozen storage life of mackerel
(R. kanagurta)- Trop. Sci. 39:28

9. (Choudhury, D.R.) & Chakrabarti, R. (1999)-
Kinetics of desorption of water and absorp-

nn of calt Anrin o hlancrhin f
o o1 H

tion of salt during
Technol. 36(1):32

10.(Femeena Hassan,Sajan George), Mukundan,
M.K. & (Sherief, PM.) (1999) - Role of col-
lagen in gaping of fish fillets- Fish. Technol.
36(1):40

11.Gopalakrishna Pillai, A.G. and Ravindran, K.
(1999) - Corrosion of biofouled aluminium and
aluminium alloys- Bull. of Electrochemistry
15(2):99

12.Gupta, S.S., Khasim, D.I. & Prasad, M.M.
(1999) - A review on trawl landings off
Kakinada coast- Paper presented at National
Seminar on Conservation and management of
shrimp resources of the east coast of India,
Visakhapatnam, 20 March

13.Jose Joseph (1999) - Sensory evaluation of
~ fresh fish - Manual of training course on Fish
" Processing Technology, CIFT, Cochin

14.Jose Joseph'(1999) - Chilling and freezing of
fish and fish products - Manual of training
course on Fish Processing Technology, CIFT,
Cochin

15.Joseph, A.C. (1999) - Value added fishery
products with special emphasis on battered and
breaded products- Manual of training course
on Fish Processing Technology, CIFT, Cochin

16.Jose Joseph (1999) - Drip loss in frozen ma-
rine products - Manual of training course on
" Fish Processing Technology, CIFT, Cochin

17.Jose Joseph (1999) - Intrinsic and extrinsic
factors affecting quality of fish - Manual of
training course on Fish Processing Technol-
ogy, CIFT, Cochin

18.Jose Joseph, Muraleedharan, V., Thankamma,
R. and Ravishankar, C.N. (1999) - Products
for human consumption from Antarctic krill -
Fish. Technol. 36(1):19

19.Jose Joseph (1999) - Post harvest handling of
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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. &
Radhakrishnan, A.G. (1999) - Studies on Ant-
arctic krill (Euphausia superba) - biochemi-

cal and processing aspects - Fish. Technol.
36(2):75

55.Ravishankar, C.N. & Nair, P.R. (1999) - Cur-
rent problems and developments in packag-
ing of fish and fish products - Paper presented
at National Seminar on Ocean, fish and fish-
eries, Christ College, Irinjalakuda, 25 March

56.Saly N. Thomas & (Hridayanathan, C.) (1999)
- Small mesh gill netting : A catch analysis
with spectal reference to juveniles - 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

57.Saly N. Thomas, Leela Edwin, George V.C. &
Krishna Iyer. H. (1996 - published in 1999) -
Size composition and abundance of penaeid
prawns in stake nets with reference to lunar
phase - Proc. Fourth Indian Fisheries Forum,
24-28 November : 463

58.Sanjeev, S. (1999) - Incidence,
enteropathogenicity and antibiotic sensitivity
of Vibrio parahaemolyticus from a brackish
water culture pond - Fish. Technol. 36(1):13

59.Sanjeev, S. (1998 ) - Vibrio parahaemolyticus

Y

in marine products - Fish Technol. Newsletter
IX(3)

60.Snakar, TV. & (Ramachandran, A.) (1999) -
Preparation of myofibrillar protein concen-
trates (surimi) from fresh water carps - Paper
presented at National Symp. on Sustainable
development of fisheries towards 2020 AD. -
Opportunities and challenges, organised by
CUSAT, Cochin, 21-23 April

61.Seema Nair & Surendran, PK. (1999) - Lac-
tic acid bacteria from frozen fish and their anti-
bacterial activity against Listeria
monocytogenes and Salmonella typhimurium
- Paper presented at National Symp. on Sus-
tainable development of fisheries towards
2020 AD. - Opportunities and challenges,
organised by CUSAT, Cochin, 21-23 April

62.Shankar, P. (1999) - Use of Hindi softwares in
non Hindi states - Paper presented at National
‘Seminag on Official language management at
‘CIFT, Cochin, 18-20, August

63.Solanki, K.K. & Prem Kumar (1999) -
Rajbhasha and computer - Paper presented at
National Seminar on Official language man-
agement at CIFT, Cochin, 18-20, August

64.Sreedhar, U., Rajeswari, G. & Rama Rao, S.V.S
(1999) - An appraisal of line fishing off
Visakhapatnam coast - Paper presented at
National Seminar on Development and trans-
fer of fisheries technology, Tuticorin, 3-5 Feb-
ruary

65.Sreedhar, U., Rajeswari, G. & Rama Rao, S.V.S
(1999) - Gill net fishing gear of Visakhapatnam
coast - Paper presented at National Seminar
on Development and transfer of fisheries tech-
nology, Tuticorin, 3-5 February

66.Srinivasa Gopal, T.K, Jose Joseph &
Balachandran, K.K. (1999) - Development of
fish products applying hurdle technology -
Proc. National Seminar on Food preservation
by hurdle technology and related areas,
organised by Defence Food Research Labora-
tory, Mysore, 29-30 December, 1997
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67.Srinivasa Gopal, T K, Vijayan, PK,
Balachandran, K. K., Madhavan, P. & lyer,
T.5.G. (1999) - Traditional Kerala style fish
curry in indigenous retort pouch - Paper pre-
sented at CFTRI Alumni meet, CFTRI,
Mysore, 14-15 November

68.Subramonia Pillai, N. (1999) - Development
of turtle excluder device'/ by-catch reduction
device for demersal trawls - Paper presented
at National Symp. on Sustainable development
of fisheries towards 2020 AD. - Opportuni-
ties and challenges, organised by CUSAT,
Cochin, 21-23 April

69.Subramonia Pillai, N., Varghese, M.D. & Jo-
seph Mathai, T. (1999) - Selective device for
separation of shrimp and fish in trawls - Fish.
Technol. 36(1).67

70.Subramonia Pillai, N., Varghese, M.D. &
Kunjipalu, K.K. (1996 - published in 1999) -
Studies on trawl selectivity with square mesh
panel in the cod end - Proc. Fourth Indian
Fisheries Forum, 24-28 November

71.8ubramonia Pillai, N., Varghese, M.D. &
Manoharadoss, R.S. (1999) - Development of
turtle excluder device (TED) for demersal
trawling in India - Paper presented at National
Seminar on Develppment and transfer of fish-
eries technology, Tuticorin, 3-5 February

72.Surendran, P.K. & Nirmala Thampuran (1999)
- Antibiotic residues and antibiotic resistant
bacteria in farmed fish and shrimp - Paper pre-
sented at National Symp. on Sustainable de-
velopment of fisheries towards 2020 AD. -
Opportunities and chéllenges, organised by
CUSAT, Cochin, 21-23 April. *

73.Suseela Mathew, Ammu, K., Viswanathan Nair,
P.G. & Devadasan, K. (1999) - Cholesterol
content of Indian fish and <hellfish - Food
Chemistry, 66:455

74.Suseela Mathew, Raghunath, M.R. &
Devadasan, K. (1999) - Distribution of non-
protein nitrogenous extractives in the muscle
of Indian fish - Fish. Techwol. 36(1):1
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75.Varghese, M.D. {1999) - On the importance of
square mesh in trawl selectivity and conser-
vation - Paper presented at National Symp. on
Sustainable development of fisheries towards
2020 AD. - Opportunities and challenges,
organised by CUSAT, Cochin, 21-23 April

76.Varghese, M.D., Subramonia Pillai, N. & Jo-
seph Mathai, T. (1999) - Results of compara-
tive fishing tests with multi-mesh and uni-
mesh trawls - Paper presented at National
Seminar on Development and transfer of fish-
eries technology, Tuticorin, 3-5 Febmary

77.Vijayan, P.K. (1999) - Canning preservation
of fish and shell fish - Manual of training
course on Fish Processing Technology, CIFT,
Cochin

78.Vijayan, V. (1999) - Eco-friendly fishing meth-
ods for resource management - 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

79.Vijayan, V, Varghese, M.D. & George, V.C.
(1999) - Performance evaluation of a 33.7m
semi,pelagic trawl - Proc. Fourth Indian Fish-
eries Forum, 24-28 November : 431

80.Viswanathan Nair, P.G., Ammu, K. &
Devadasan, K. (1998 - published in 1999) -
Hypocholesterolemic effects of poly unsatur-
ated fatty acid concentrate prepared from fish
oil - J. Fd. Sci. Technol. 35(5):403

81.Unnikrishnan Nair, T.S. (1999)- Other meth-
ods of preservation and processing of fish-
Manual of training course on Fish Processing
Technology, CIFT, Cochin

82.Unnikrishnan Nair, T.S. (1999)- Salting and
drying of fish- Manual of training course on
Fish Processing Technology, CIFT, Cochin

83.Zynudheen, A,A., Arnab Sen & Solanki, K.K.

(1999)- Present status of fish processing in-
dustry in Gujarat- Seaf. Exp. J. XXX (IV):29
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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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Tt 29 =2, 2000 %1 firkers & w0 § wETEY F & A TER AR A 1999-2000
&1 HEIH 1 A6 U1 T I g¢ et g Gl ¢ | 70 Faaw W | 2. F. =,
g e it feAis 31 @, 2000 it Ganfge gu, fuset 3t ad & /A 9% afFg
A7 F foIU 3R ud Fasan fed T g1

g frure & dem & fafu fedlivrl ue orpeum &= & ey ud fasm AR
TeifiTeRt TIHTaer 1 faaver weqa foar mr §)

¥ & INH ITWEH I UTE TFAE Ud Aderd Uvd JaTaR adhHeh! afadl &l
foepray ST HY™ 1 TE 5 g o1 39 8 F sveg faviy Suefey & 15.5 o 6w &
T T ST &1 2ATqeeq vd fmior i femess 17 faeae, 1999 st 2. 3mer 3™
T, UMY (319.) WI.F.3.., R 30 * 9ufaa fomar man siaRker swyEm
F, IFEHIEIE AR FHIe F g9 F UG T 1 WHEes ARAVE & Fea 9
T GAIfad Io2F &7 % UeaH & folu 3Ug Sfaarae g1 adl daat &1
W off TR a1 € | ToeT=e U 31T/ 31515 Wal WedR! WHId & Il & o7 S
eifmal & fou e afteg & fou o aftgistn o |t aiy fear man 1 sifufsefag wee
AFE 3R 37 FHT HIHAl ABS & ITANT T GH0T HF FFam 77 & | 379- 3 e e
V' SR 3eeXErs, FH ass g 3R I0-UHS 9T itk 9 TEiadl i A
T 74T | "I U Ao 9T & 39ai F e fafie seracife suseon o faera
ot farar '

uRafad Td qed Sitg 36T % 3R % o 9ve 9EeR Wreiftnt S w9 S qel
&1 feeareal fzidaet delt Gamed & ®U § A7 {21 7T | S wew W § $edH
UF FESEA F 3R 3R ToT F AR & ITE H GSiaar SU gRT Aot
IR ¥ feru feram T § | SO SREE & |9 UG U 6@ O 4R $ e @A
| i & e daE w9 % e v e § fau def siw favmia
w1 Ud qgaETt or@r W o F

geatafeear & for fafewear Soft dieferiga aar vt wa FictisH-FEera gdioat &
3% % fou g vgfaat &1 freae o wiewr fwar man s $w @dt & ugeor &
fam@ammﬁmnmlg:faaﬁmuamﬁuﬁvﬂammﬂaﬁwﬁcm
et Tgiaal 1 HhieTor fehar | :

Ao, e HaTee U T[Tl WeuT W %S Wivietor s fafia gfvEt & aes on
% wEet & fou d@eifea fee mu €| wefua Aem TE % 9hEg afaurian & |9y e
fost fearg, fora @m feerm, Tdtg ifrent feam, farg gateror fag ok $i foaw o
Afgemd 37fg F=m=T T

H 379N X ¢ fof 7% Rt feemed, sreumeal v Ao d@areA e amte & fon

IqEn fa @ Wl’"

(gr%ﬁazﬂﬁ)
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=g afivuTs
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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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Td fage <1, It 30 H. TeRTE | v et 2 e v
TBE! BT ST U R G@ET ¢
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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
&1 ot ferpR Toar w2
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INT 9T o

= e

= 90% ¥ T Feufgeay 1 YT & W9 @ A A &3 far ST % 3auRe & fau agid @6
fawra fear mam)

= T YT % FEeied S qar fE T 3R 10% e e s o e wd s gR1 R e T

= FHTEITH, an-[ézﬁ'af{-r"ﬂm{qsiehmmw - et ¢ H & % | frew e wa femr fed wiaeper Tmereror
% 8 T Ul TY ¥ S A ¥

= B AT T T HeRia Wi w whEl & "R g = aeieds o We td @ & @ & §9 394
fopar <Trar &1

< el 2 ST | 80 TR | B 3T $UI & SAGR % T YU W T F w7 H ST F v Faw
w1

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 )

CI77 ANNUAL BEPOTT 1959 - 2000



119

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 =

CI77 ANNUAL REPORT 1999 -2000



125

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




= g

< eI o =R [T & Welt fmd A w3 Faw § 8 fafvm wia e #1 veniy @t surta % fow s

feran mar | gdiferd 2R S F FT 5% A Afasita F rEviy @ie T SRR et §, wiesta w1 @

LA FAT T

= W Tl S (AR A F 371 I €. et 0 157: 117 F@r mn iR 7o T3 (7

e FTEl) Weil e | THAT o6 T3 | 37 el & Tehfr STot T hieg % A | off €. el 10 s

=t Jufeafa & @ =

< STAHN Ht Wl H THe WF TRREHY viTeoised @ Wd M ARF R T64a0h ud 3 35

WD ST B & Higzan ot & arona Bt ¥ Tt mee A | 3ufdad @ 91

= Hedll/ HIEE! 3l @ fages siafaw dtew diew fagta 15% & 45° ammm % arw pH gea 37 pH 5.5

@ pH 9.5 7% wd werm | 9% wWifean FeinTée Wisw & Gy " S wwE wge! @il £

= et ford woel v 3 7 SFIARgigH sgelt 7a @t 3 Wity # wiawar 12% (3/25) wedt @ ¥ | vewe

&t. aigferm fopfa yoR B wd C % w9 | wwfu @1 | gee/efm d sigferam gm0 wivd e 1 g

@ @l S & T g

amm(ﬁv@mmaﬁﬁnmﬁmww)mnmﬁﬁvﬁmwwww

@t % Felg WTE St g i

= W I Ao, YR Ao Td @R 5T 7oed el U T8 Serieed @el d Ut il 71 | FHremsw,

Straropsstt favy €. wielt § @i T E)

© T UREH ¥ TRERIERIAN Gt T 98 T4 fagiase: Ud W §9e%F & =19 96t SR &)

< T FIEA Th-Tell Fart wgia &1 o g egiiear & ufte wd @i & fou fean man ) =z ugha =

T e T wfafwar s €1 u. segitea & frafia favewer & v T w1 A wd aikea

A T R

< ST AN Ud AR % 061 05 @i % fore v gamt MPN gt w5 famr fe mn ¥ 5

TGl I WHART WY % SUR W T WA FAT F 37 IR @l § §8 9 & o frEm

T )

= 18 guei 4 g9 MRS # 31t % 1= § cieeis 30 0] & U WihHH Neadieis oem & 10° Sty

Eniciiciic

f&d T g &1 R ot T & 1 g 1 U A U SR A % @ A %
. ) Fee | Ufaeiiaes GHfed ad T | e Afasias e

Ao /FIT S @t § Ufoeitasd savy SereTéa % w4 7t fed

ol &R S (W) F T, 19 W Ae | AT At § et

m(ﬁ.:ré\m)aﬂr_ig(mramﬂ%m)smﬁ St 2 afefy & o N 3

Id & ¥R A0 T F T FW G § vk o " G WU B Sl

T UG TS ST Hi AR TSN & 9y a@

FARTTIAIRIE, SRS 31, SLTARTAA, St ’ ) L

ST, GOSN el o, i, o 0107 HT et e Fiers o et e § v

ﬁﬁﬁﬂqﬁﬁﬂfﬁﬁﬁﬂ?mﬁq%m’%%ﬂﬁw fergetwor +ft fefam mam 1 <7 6 ferar & @ qoiea: 24 gewumoT

. T AT FA W AMSHS G0 T AW Hfarmar
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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

977 ANNUAL REPORT 1995 - 2000

ST
6
K



128

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
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