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PRE FACE

The Research Highlights 2021, documents the achievements of the
Institute during the period January to December 2021. The technologies
and its application for sectoral development based on felt needs of
stakeholders are given importance in research activities undertaken. The
technologies are transferred and due follow up is carried out so that the
benefits reach the end users. The scientific achievements have also been
published in both International and National peer reviewed journals and
the scientists of the Institute participated in deliberation through different
fora.

During the period, about 31 technology transfers have taken place through
Consultancy Projects, Collaborative Research, Contract Service and
Contract Research.

There were 29 ICAR funded (institute) research projects and 23 externally
funded projects in operation during the period. Project themes have
emanated from the stakeholder and industry interaction during the
evolution stages of the project.

Slotted V-form otter boards for increasing fuel efficiency in trawlers was
designed, fabricated and introduced. Field testing revealed considerable
fuel efficiency and resultant reduction in carbon emission. Carbon nano
dots obtained from prawn shell incorporated paints were found to have
useful applications in anticorrosive paints and fluorescence emitters.
Other notable outputs include the development of a pedal boat for
application in reservoir fisheries and the design and development of a
durable coconut wood canoe for operation by fishermen.

In the post-harvest sector, live fish transportation of fish is a much-needed
requirement of the industry and ICAR-CIFT has developed an automated
cooling system for hypothermic anesthetizing of fish and also a technology
for waterless transportation of live fish under pseudo hibernation Which
will be very useful for the industry. In the area of value addition and
conversion of waste to wealth, technologies developed includes a process
for co-synthesis of hydroxyapetite and carbon nano dots from fish scale,
medium viscosity chitosan from industrial chitosan, enzyme based peeling



system in shrimp processing, a green seaweed packaging film with good
low temperature sealing properties and seaweed based functional sachet
for quality evaluation development of a commercial ready technology for
the production of fucoxanthin from seaweed, development of a database
on the formaldehyde in fish and shellfish species and development of a
QTRAP MS based method for antibiotic residues for application of
analytical laboratories are other salient achievements during the period.

In addition to applied and basic research, ICAR-CIFT is contributing
significantly in generating data on socio- economic aspects of the
fisherfolk, technology adoption, gender issues, marketing strategies etc,
for benefiting the fishers and other stakeholders.

The ICAR- CIFT has continued to receive support from the stakeholders
and industry and we hope to get their continued backing to enable us to
contribute to the fisheries sectorinthe Country.

The support given by the Fisheries Division of ICAR is gratefully
acknowledged. | appreciate the efforts of the staff of the ICAR-CIFT whose
hard work sustain the name of the Institute and sincerely acknowledge
their contributions.

Dr. Leela Edwin
Director



Fishing Technology

Division

Institute Projects

>

Studies on fishing operations and energy use for formulation of
guidelines for selected smallscale fisheries of India

Studies onresource and energy conservation in trawl systems

Improved technologies for protection of materials in marine environment
Studies on fish behavior as an input for developing responsible fishing
systems

Technological interventions for improvement of fishing systems in
selectedinland water bodies along India

Fishing technological interventions for sustainable marine ecosystem
servicesalongthe east coast of India

Validation and dissemination of Ocean state forecast advisories along
Gujarat Coast.

Externally funded projects

>

>

Global Warming Potential (GWP) of Mechanized fishing methods of India
and mitigation strategies: analysis using Life Cycle Assessment (LCA)
Data Envelopment Analysis (DEA) approach

Improved coconut wood canoes for small scale fishing sector of
southeast coast of India

The Significant Achievements include

<+ Extensive trials using the newly developed V-form double slotted otter

boards showed that 7 million liters of diesel can be saved and 19 million kg
of CO, emission can be reduced annually if 50% of the trawlers in
India adopt CIFT-V-form double slotted otter boards.



ICAR-CIFT Research Highlights 2021

CIFT-TED has been fine-tuned as perinternational standards and prototypes of new
TEDs (Grid | & Il) was sent to NOAA for the dive test.

<+ Guidelines/advisories prepared for small-scale ring seine fishery with special

reference to mesh size for sustainable harvest of pelagic resources and
communicated to different state Govt. for effective implementation.

Developed a UV-absorbing cotton cloth for outdoor application by incorporating
nano carbon dot, which was stable even after 30 waterwashes.
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Carbon nano dot derived from prawn shellincorporated in Bisphenol epoxy polymer
exhibited excellent corrosion inhibition on boat building steel and Carbon nano dot
coating over polyamide netting material exhibited excellent fluorescence. Which
canbeusedastooltoretrieve lost nets underthe sea.

The retinal absorption spectra for marine fishes (Sciaenids) tested were markedly
different from freshwater fishes. However, all the fishes tested showed maximum
absorptionataround 400 nmin theviolet region of the spectrum.
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Designed and constructed FRP
pedal fishing boat (3 m LOA) for
reservoir fishing. After
successful trials, it was handed
over to Peechi SC/ST Reservoir
Fisheries Co-operative Society,
Kerala.
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Life Cycle Assessment of purse seine fishing with light showed 15% more Global
Warming Potential (GWP) in purse seiner using light than purse seiner of the same
size operatedin the same location without using light.

Constructed and handed over a coconut wood canoe (8 m LOA] to the South Asian
Fisherman Fraternity (SAFF), Colachel, Tamil Nadu for performance evaluation.

Handing over the newly constructed canoe to the SAFF, Colachel, Tamil Nadu

Documented the structural changes in trawls and gears of Andhra Pradesh and
TamilNadu.




Fish Processing

Division

Institute Projects

>

>

Interventions in processing and preservation of commercial and unconventional
fisheryresources

Valorisation of marine and agro waste for development of green packaging
materials

SMART PACK: Development and characterization of smart packaging films
forenhancing quality and shelf life of fishery products

Development and validation of biomedical and cosmetic products from
secondary fishery raw materials

Development of soft computing systems in fisheries technology for technology
dissemination and policy formulation.

Process development and scaling up of production of different molecular
weight chitosan with different degree of de-acetylation and evaluation of their
applications

Augmenting value and safety of wild and farmed fish of east coast through
technologicalapproaches

Development of seaweed based edible and functional sachet for food packaging
applications

Assessment of fish harvest and post-harvest technological aspects and
mitigation measures for problems with special reference to Maharashtra

Externally funded projects

>

Development of a foldable smart live fish transportation system for distant
trade of table fish

Zonal Technology Management (ZTM) - Agri Business Incubation (ABI)
Centre

The Significant Achievements include

A
>
‘V

Bio active peptide from yellowfin tuna red meat was used to formulate a malted
grain-based health beverage suggesting the extensive scope of utilizing tuna
cannery waste for upgraded products to meet consumer-specific nutritional
demands.

Green seaweed packaging film developed from Chaetomorpha sp. exhibited sealing
properties at lowertemperature
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<+ Standardised a process for the co
synthesis of hydroxyapatite and nano
carbon dots from fish scale

Bacterial Cellulose Film

Commercially available collagen membrane Cytosine membrane loaded with fish derived
(head guide) hydroxy apatite and TiO, nanoparticles
<> Designed and developed a facile web-based information system on the biochemical

and nutritional composition of food fishes in India

Developed a process for medium viscosity chitosan production from industrial
chitin. The technology was transferred to two industries, viz.,, M/s. Meck
Pharmaceuticals & Chemicals Pvt. Ltd. Gujarat and M/s. Chiranjeevi Processors,
Coimbatore

Dryfish and dryfish powder supplied to children of 3-6 years in 50 anganwaadis in
tribal districts of Odisha from Anchovy indicated considerable improvement in their
nutritional status.

Endo-protease (0.25% w/v) enzyme treatment improved the peelability of the
shrimp.
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<> Endo-protease (0.25% w/v] enzyme treatment improved the peelability of the
shrimp.

Oth day 300 o 30
SSN WSN
Storage days

Changes in Salt Soluble Nitrogen (SSN) and Water Soluble Nitrogen (WSN)
of protease enzyme treated shrimp

<> Teta was found to be the most prevalent resistance genes (70.6%) among the
tetacyclineresistantisolates from the freshwater aqua culture system.

Prevalence of tetracycline resistance genes (tet) in tetracycline
resistant bacteria isolated from freshwater aquaculiture

< A hydrophila that is potentially pathogenic to fish and humans showed different
antibiotic susceptibility patterns at 28°C and 30°C compared to 37°C.

<> Developed functional sachet from seaweed spp. and evaluated its functional and
physicochemical properties.

Mechanical properties of seaweed based sachet
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< Whole genome sequences of three coliphages and one vibriophage were deposited
in National Center for Biotechnology Information (NCBI) database.

Very high loads of luminescent bacteria in water from bacteria control
tank compared to water from vibriophage treated tanks
< Formaldehyde detection in seafoods from the retail markets of Navi Mumbai region
using ICAR-CIFT Rapid Formalin Test Kit indicated that one in five fish species were
found to be unsafe for consumption due to presence of formaldehyde.

< Microplastics were not reported in 37.5%
ofthe edible and gastrointestinal tissues of
Meretrix meretrix (Asiatic hard clam) and
Bombay duck (Harpadon nehereus)
analysed and the particles identified were
fiber shaped ranging from 227.37 -
5138 m.

<> Surimi based analogue products and RTE
products from supermarkets of Navi
Mumbai, were screened for seafood
authentication and were found to be safe
and unsubstituted.




Quality Assurance
and Management

Institute Projects

»  Enhancing utilization of rest raw materials of aquatic origin for Feed, Agricultural
and Industrial product development.

» Ensuring safety of fish and fishery products: Framework for validating Regulatory
specifications.

»  Safetyand quality aspects of fish and fishery product from Gujarat coast
Externally funded projects

»  Allindia Network Project on Fish Health

» NaturalLevels of Formaldehyde in Freshly Harvested Finfish and Shellfish Species

» Network for Scientific Co-operation for Food Safety and Applied Nutrition
(NetSCoFAN)

FSSAI-National Reference Laboratory

Monitoring of heavy metal content in finfish and shellfishalong the coast of India and
possible mitigation measures

The Significant Achievements include

<> Natural levels of formaldehyde in 152 species of finfish and shellfish comprising of
2929 samples collected from 28 locations across India was estimated.

< Residuesinsamples submitted by participating centres of the project.

<> Method developed for total Florfenicol residues in fish as sum of Florfenicol and its

amine, oxolinic acid, enrofloxacin, ciprofloxacin, Sulfadimethoxine by AB Sciex 4000
QTRAP Mass Spectrometry. Analysis of tissue depletion and withdrawal period
estimation of Florfenicolin feed administration to marine and freshwater fishes was

done.
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Chromatogram of florfenicol and its amine at 100 g/kg in spiked fish matrix

Heavy metal and trace mineral data of 3616 samples of 240 species of
commercially important finfish and shellfish varieties were compiled and
submitted to FSSAIlfor formulation of standards.

Developed method for the determination of multiclass pesticide residue in
Fishand Fish products.

Ingredient compositions and machine operation parameters were
standardized for floating feed preparations by utilizing fish waste.

Studies indicated that 38% of ice used for seafood preservation harboured
one or more Shiga toxin genes

The isolates of L. monocytogenes were found to possess all virulent genes
namelyinlA, inlC,inlJ, hlyA, iap, plcAand prfA, respectively.

Multiplex PCR profile for serotyping of L. monocytogenes from fish

Serotyping of L. monocytogenes isolates indicated that they belong to
serotype 1/2a, 3aserogroups
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Microbiology, Fermentation
and Biotechnology

Institute Projects )
» Biotechnologicalapproaches for utilisation of aquatic microbial resources and their
products

» Virulence and antibiotic resistance profiling of seafood borne pathogens and
development of control measures

Externally funded projects )
» Diagnosticsforone health and userdriven solutions for AMR (DOSA)

» North East India One Health Study on Transmission Dynamics of Antimicrobial
Resistance (NEOSTAR)

» National Surveillance programme for aquatic animal diseases

» Screening lytic phages from diverse marine and aquatic niche for controlling
bacterial pathogens associated with aquaculture and post-harvest fish quality

»  Support mitigation of Antimicrobial Resistance (AMR] risk associated with
aquacultureinAsia

» Network programme on Assessment of Antimicrobial Resistance (AMR] in
microorganisms associated with fisheriesand aquacultureinIndia

The Significant Achievementsinclude

<+ Salmonella Paratyphi B from seafood was typed by MLST Silver nanoparticles were
synthesized through green technology by using citrus limon

Green Synthesis of Nanoparticles

A

< AgNPswereable toinhibit the growth of V. mimicus atvery low concentrations




Antibacterial activity of silver nanoparticles
against V. mimicus

ICAR-CIFT Research Highlights 2021

Fenton's reagent was found to be effective
for the inactivation of heterotrophic
bacteriaand tetracycline resistant bacteria

Transconjugants of E. coli obtained by co
culturing of E. coli with multi-drug resistant
bacteria acquired resistance to
ciprofloxacin, chloramphenicol, co
trimoxazole, erythromycin and oxytetra
cycline.

42.1% of the S. Typhimurium from seafood
were found to be multidrug resistant

Vibrio mimicus was present in 6.3% of

seafood samples and were strong biofilm
producers

Biofilm assay of V. mimicus isolates by microtitre plate method

% Incidence of Klebsiella pneumoniae in fish and fishery environment was 4.1%
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Antibiotic resistance among E. coli and K. pneumoniae recovered from
three pre-determined sites in Guwahati

Genes coding for tetracycline, sulphonamide, chloramphenicol, quinolones
and integrons 1and 2 were present in Arcobacter sp isolated from seafood.
Virulence genes (ciaB, mviN, cadF, pldA and cj1349) were detected in

Arcobacter sp.




Biochemistry
and Nutrition

Institute Projects
Seaweeds of Indian Coast as source of bioactive compounds for developing
nutraceuticals/functional foods

Novel bio-molecules for food and nutraceutical applications from marine
resources

Evaluation of anti-nutritional factors (ANFs) / secondary metabolites in fish
feedandfeedingredients

Externally funded projects
Upgradation of Food testing Laboratory at ICAR CIFT, Cochin MOFP(1)2020
Installation of Modern Analytical Instruments
Establishing value chain for fish: Towards nutritional security for rural
population
Biomodulation of marine biopolymers for the preparation of biomaterials of
healthcareimportance

Determining seasonal and spatial occurrence of multiclass endocrine
disrupting chemicals in the fishes, crustaceans and molluscs of the
Vembanad urban estuary: risk assessment by an untargeted metabolomics
approach

The Significant Achievementsinclude

A

<> Technology was developed for the commercial production of fucoxanthin, a
high value component of seaweed.

Fish oil supplementation in experimentally-induced metabolic syndrome in
ratsimproved insulin sensitivity
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<+ Standardized a non-destructive
method for the estimation of
phytic acid from aqua feed and
feedingredient by FTIR.

<+ Dietary supplementation of
encapsulated anthocyanin
loaded-chitosan nanoparticles
attenuates hyperlipidemic
aberrationsin male Wistarrats.

Hypolipidemic effect of Encapsulated Anthocyanin particles

<+ Invivo anti-lipidemic and antioxidant potential of collagen peptides obtained
from greathammerhead shark skin waste was found to be high.

< A multiresidue method was developed where an unified extraction
methodology can extract more than 250 target contaminants by liquid
chromatography tandem mass spectrometry and gas chromatography
tandem mass spectrometry.

Large scale multiresidue method developed for simultaneous
analysis and quantification of more than 250 pesticides and
endocrine disrupting compoundsin fish using tandem mass spectrometry




Engineering

Institute Projects
» Engineeringinterventionsin post-harvest sector
Externally funded projects

» Design and development of hot air assisted continuous infrared drying
system for high-value fishand fishery products

» Green, cleanand affordable energy for fishermen Community: Development
of a multipurpose solar thermal conversion system with gasifier/biomass
heater backup

» DevelopmentofPortable Fish Freshness Assessment Sensor
» Future Refrigeration India: INDEE+ (Indo Norwegian project)
The Significant Achievementsinclude

<+ Developed an improved version of solar-powered refrigerated fish vending
kiosk with DC compressor

solar-powered mobile fish vending kiosk (a) under no load (b) loaded with mackerel

<> Fabricated and evaluated the performance of solar powered fish feed
dispenser
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<> Performance of multipurpose biomass dryer and mini fish descaling
machineswere carried out

Performance of mini fish descaling machine
(a) fresh sardine (b) descaling drum (c) descaled sardine

<+ Designed and developed a commercial pilot scale model of hot air assisted
continuous infrared drying system for high value fishery products

Shrimp drying in the hot air-assisted continuous infrared dryer

<+ Developed the prototype of a multi-purpose solar thermal conversion system
with gasifier heat backup




Extension, Information
and Statistics

Institute Projects

>

>

Evolving SMART EDP module for livelihood security of small scale fisherfolk
through fish-preneurship

Occupational structure, labour productivity and labour migration in the
fisheries sector

A study on the entrepreneurship ecosystem in fisheries and the cybernetics
of Women Initiated Enterprises in Fisheries (WIEF) in selected coastal states
of India

Assessing the input and service delivery system for marine fisheries in
Kerala

An Assessment of extension systemin marine fisheries sector of Kerala

Externally funded projects

>

Marine fishery in Kerala: A study on evolution of policy, cost and earnings of
fishing unitsand income of fisher households

The Significant Achievementsinclude

A
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A
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Necessity for formal health and safety reporting mechanism on-board
fishing vessels and awareness levels were low among fishers on need for
formaltraining on Occupational Safety and Health (OSH).

In marine fisheries sector health related information was the most assessed
information followed by ocean forecast and safety information and credit,
subsidyandinsurance were least accessed information.
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