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FOREWORD

Dear Learners,

This book is intended to serve as a ready reference for learners of vocational
higher secondary schools. It offers suggested guidelines for the transaction of
the concepts highlighted in the course content. It is expected that the learners
achieve significant learning outcomes at the end of the course as envisaged
in the curriculum if it is followed properly.

In the context of the Right- based approach, quality education has to be
ensured for all learners. The learner community of Vocational Higher
Secondary Education in Kerala should be empowered by providing them
with the best education that strengthens their competences to become
innovative entrepreneurs who contribute to the knowledge society. The
change of course names, modular approach adopted for the organisation of
course content, work-based pedagogy and the outcome focused assessment
approach paved the way for achieving the vision of Vocational Higher
Secondary Education in Kerala. The revised curriculum helps to equip the
learners with multiple skills matching technological advancements and to
produce skilled workforce for meeting the demands of the emerging industries
and service sectors with national and global orientation. The revised
curriculum attempts to enhance knowledge, skills and attitudes by giving
higher priority and space for the learners to make discussions in small groups,
and activities requiring hands-on experience.

The SCERT appreciates the hard work and sincere co-operation of the
contributors of this book that includes subject experts, industrialists and the
teachers of Vocational Higher Secondary Schools. The development of this
reference book has been a joint venture of the State Council of Educational
Research and Training (SCERT) and the Directorate of Vocational Higher
Secondary Education.

The SCERT welcomes constructive criticism and creative suggestions for
the improvement of the book.

_With regards,

Dr. P. A. Fathima
Director, SCERT, Kerala «_
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PART - A

MARINE FISHERIES AND SEAFOOD PROCESSING
ABOUT THE COURSE

Vocational education, adream of Mahatma Gandhi, wasrealized by the central
government in the year 1983 to address the problem of massive unemployment
among theyouth in our country. Among the different vocationa coursesintroduced,
Fisheries courses have great relevance. Being acountry with avast coastline of
about 8000 km, fishing and alied industries play animportant rolein providing
employment to avast mgority of the population, aswell assustaining the economy
with theforeign exchange earned from the export of variousfisheries products.
Amongthemaritime statesof India, Keralaholdsaremarkablepositioninfisheries
sector. That iswhy theimportance of fisheriesin the economic devel opment of
Keradawasemphasized by Dr. APJAbdul Kalam.

The course ‘Marine Fisheries & Sea food Processing” (MFSP) is a two year
vocational courseintroduced in KerdaVVHSE curriculum asan updated, modified,
multi skilled course. SinceK erdahasalarge coast lineand an activefishing community
relying on themarinefisheries, the coursewill enablethe studentsto acquirevarious
skillsneeded for theindustry. It offers scopein studying new technologies, and help
toimprovethefishing industry, which directly or indirectly helpsto improvethe
standard of living of fisher folk and a so generate empl oyment opportunities.

Sincetheseafood processingindustry isdeeply connected with marinefish resources,
theintroduction of multi skilled modular based ‘Marine Fisheries & Sea food
Processing’ course with four modules namely Fishing Technology, Fish
Processing Technology, Fish Quality Control and Inspection Systems and
Fishery Value Added and Byproducts has great importance in vocational
education.

MAJOR SKILLS
After completing the course, thelearner achievesthefollowing skillsin:
1. Quadity Control and Inspection system
» Bacterid cdl structure, growth phases, and classification.
» Different growth phaseof abacteriaand plotting the growth curve.

O
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Sampling methodsfor microbia examination, methodsof sterilization,
identification of different mediafor bacterial cultureand TPC of Fishery
products.

Seafood quality control standards.

Useof different lab equipmentsused in microbiologica [aboratory.
Useof dfferent glassware used in Fishery microbiology |ab.

Personal hygiene, factory hygiene, temperature maintenance during
processing.

Freezing and packing related to production and process control.

Cleaning schedule, estimation of availablechlorine, evduation of chlorination
levelsof different areas of processing plant.

Nationa and International standardsin seafood industry, explanation of
various Inspection systems.

Hazard AndysisCritical Control Point in Seafoodindustry.
K egping records maintained in processing plants.

Fishery Value added and Byproduct and packaging of seafoods

Preparation of fish marinades, fish /clam/prawn pickle, fish /clam/ prawn
cutlet, Fishwafers, Fish sausage, Fish Ball, Fish Finger, Fishmomos, Fish
Protein Concentrate, Fish soup powder, Dried Prawn pulp, Masminflakes.

Preparation of variousfishery byproductslike chitin & chitosan, shrimp
extract, Fishmeal, Fish body ail, Pearl essence, Isinglass, Fishslage

Variousagquatic productslikeAlgin, Agar agar, Carrageenan, Beche-de-
mer, Ambergris.

Packing materials like Glass containers, Metal cans, Types of paper
packages, Cellophane, LDPE, HDPE, Aluminiumfoil and Retort pouch

Packing of 1QF productsand Block Frozen Products

Packing of variousvalue added fishery productsand byproducts.
Packing of canned fishandfish pickle.

M odern packing methods like M AP, CAP, Vacuum packing.
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340
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PART - B

MODULE . 3. FISH QUALITY CONTROL AND INSPECTION
SYSTEMS

Bacteriaarewiddy distributed in nature. They arepresent inanimas, plants, soil, air
and water. There are both useful and pathogenic bacteria, theformer onebrings
changesincluding decomposition of dead tissuesof both plantsand animasandthe
|atter causes varioustypes of diseases.

Indian marine productsare preferred in the markets of devel oped countriesdueto
our constant efforts in quality maintenance. Various quality inspection systemsare
enforced in our country to ensure seafood quality. Theseregulationsareintended to
ensurethat the marine products are whol esome, safe and produced under hygienic
conditions.

Thismodule highlightsboth the basic and applied aspects of fishery microbiology
and qudity assurancein seafood processi ng and equipsthelearnerswith understanding
on microbial hazardsand appropriate control measures.

UNIT NO. 3.1 BASIC MICROBIOLOGY

Introduction

Thisunit providesan overall idea of bacteria. Learners get acquainted with the
structure of abacterid cell, growth phase and classification based on preferenceto
various environmental parameters and Gram’s staining. On completion of the unit
thelearnersget the concept of preventing bacterial spoilage by dtering different
environmenta conditions.

Microbiology isthe study of microscopic organismsand how they interact with

humansand environment. Thisunit describesthestructureof abacterid cdl, different

growth phasesof bacteria, classification of the bacteriabased on shape, temperature

tolerance, oxygen requirement, nutrient requirement, salinity tolerance, and gram

staining. Thisunit al so dealswith pathogenic and non pathogenic bacteria.

Learning Outcomes

Thelearner:

»  Describesthestructureof abacteria cell

»  Describesthedifferent growth phase of abacteriaand plotsthe growth curve

» Classfieshacteriabased on shape, temperaturetol erance, oxygen requirement,
sdt requirement, nutrient requirement, Gram staining

»  Differentiates pathogenic and non pathogenic bacteria




B VARINE FISHERIES AND SEA FOOD PROCESSING

STRUCTURE OF A BACTERIAL CELL

Bacteriaare prokaryotic, unicelular and

microscopic organisms. They arefound TN o
everywherefromtheoceanto gutsof == s | | 1
animals. They are the most abundant
mi cro-organisms. Though the bacteria
structure is very simple, they are very
complex in behaviour. The bacterial cell
is enclosed in a rigid cell wall.
Cytoplasmic membraneisthe compound membraneenclosingtheprotoplasm. There
isnowell differentiated nucleus. Their genetic material isvery long molecule of
DNA. Somebacteriahave an extracircle of genetic materia caled aplasmid.

gl

4
cyloplasm

Summary of characteristics of typical bacterial cell structures

[ Sructure Function )
Hagdla Locomotion
Riliffimbrice Attachment to surfaces
Capaule Attachment to surfaces; protection against phagocytic
engulfment; reserve of nutrients or protection against
desiccation
Cdlwadl Preventsosmoticlysisof cell protoplast and providesrigidity

and shapeto cells

Plasmamembrane | Permeability barrier; trangport of solutes, energy generation;
location of numerousenzyme systems

Ribosomes Sitesof trandation (protein synthesis)
Chromosome Genetic materid of cdl

. J

GROWTH OF BACTERIA

Bacteriamultiply by ssmpledivision called binary fission. When the bacteriaare
grown inasuitable medium under favourable condition, the bacterial cell growin
size. Usually thecell elongatesto twiceitsorigina length and it dividesinto two.
Thustwo daughter cellsareformed. Under favourabl e condition the growth and
divison arerepeated very rapidly. To study the bacterial growth population, the
viablecdlsof thebacterium should beinocul ated onto the sterilebroth. Thedynamics
of thebacterid growth can bestudied by plotting the cdll growth versustheincubation

&
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timeorlogof cell number versustime. The curvethusobtainedisasigmoid curve
and known as astandard growth curve of bacteria. This growth curve hasfour
distinct phases.

L ag phase: When amicro organismisintroduced into thefresh mediait takes
sometimeto adjust withthe new environment. Thereisnomultiplication at this
stage. Thisphaseistermed aslag phase.

L ogarithmic phase(L og phase): Duringthis phasethe micro organismsare
inargpidly growing and dividing sate. Theculturereachesthemaximumgrowth
rate and the number of bacteriaincreases exponentidly. Thiswill resultina
balanced growth. Thetimetaken by the bacterium to doublein number during
aspecified time periodisknown asthe generationtime.

Sationary phase Asthebacteria popul ation continuesto grow, dl thenutrients
in the growth medium are used up by the micro organisms for their rapid
multiplication. This results in the accumulation of waste materials, toxic
metabolites and i nhibitory compounds such asantibioticsinthe medium. This
shiftsthe conditionsof themedium such aspH and temperature, thereby cresting
an unfavourableenvironment for thebacteria growth.

Decline or death phase: The depletion of nutrients and the subsequent
accumul ation of metabolic waste productsand other toxic materidsinthemedia
will facilitate the bacterium to move on to the Death phase. During this phase,
thebacterium completely losesitsability to reproduce. Individual bacteriabegin
to diedueto theunfavourable conditionsand thedeath israpid and at uniform
rate. Thenumber of dead cdllsexceedsthenumber of livecdlls. Someorganisms
resi &t thiscondition and survivein the environment by producing endo spores.

Graph showing growth phase of bacteria

phase
Log. or Death, or

logarithmic
growth, decline, phase
phase

Lag
phase

Log of numbers of bacteria

o L] 10

Time (hr.)
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CLASSIFICATION OF BACTERIA BASED ON SHAPE

Bacteriaare classified into 4 categories based on their shape

1. Spherica / coccus: They are spherical or ova shaped
Eg. Saphylococcus

2. Baccilus: They arefilament or rod shaped
Eg. Salmonella

3. Comma: They areshaped like dightly curved rodsor commashaped
Eg. Vibrio

4. Spird: Thesebacteria cellsaretwisted and resemblelike corkscrews
Eg. Spirillum

/.M:l,

<

Bacillus Coccus  SPirillum  Spirochete Vibrio
(rod)  (spherical) (SPiral)  (corkscrew) (comma)

CLASSIFICATION OF BACTERIA BASED ON TEMPERATURE
REQUIREMENT

Each bacterium hasarange of temperatureinwhichit hasoptimum growth. Thereis
aminimum temperaturebel ow which thebacteria growth doesnot takeplaceand a
maximum temperature abovewhi ch bacteriacannot grow. Theoptimum temperature
isthemost favourabletemperaturefor growth.

Depending on their temperature preferences, bacteriaare broadly classified as
Psychrophiles,M esophilesand Thermophiles.

Psychrophiles(Psychro=Cold, Philes=Love): Psychrophilesarecoldloving bacteria
They grow best between temperature range of 0-20°C, the optimum being 15°C.
Many fish spoil age bacteriabel ong to thisgroup.

Eg: Pseudomonas sp

M esophiles: Mesophilesgrow best at moderate temperature. M ost mesophiles
prefer temperature range of 20% -45°% with an optimum of 30°% — 37°c. Most of
the pathogenic bacteriabel ongstothisgroup.

Eg. Salmonella,Saphylococcus

&
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Thermophiles(Thermo =Temperature, Philes=Love)

Thermophiles arethose bacteriawhich grow best in higher temperature. They prefer
temperature range of 40°C— 90°C with an optimum temperature of 55°C

Eg. Clostridium

CLASSIFICATION OF BACTERIA BASED ON OXYGEN
REQUIREMENT

Bacteriacan bebroadly classified into four mgjor categoriesbased ontheir oxygen/
ar requirement.

1. Aerobic-Bacteriawhich requirethe presence of oxygenfor their growth are
called aerobic bacteriaor agrobes.

Eg. Saphylicoccus, E.coli

2.  Anaerobic- Bacteriawhich can grow only in the absence of free oxygen are
called anaerobic bacteriaor anagrobes.

Eg. Clostridium

3. Facultatively anaerobic — Bacteriacapableof growing bothinthe presence
and absence of oxygen are caled facultatively anaerobic bacteria

Eg. Listeria, Salmonella

4. Micro aerophilic — These bacteriarequire extremely low concentration of
oxygenfor their growth.

Eg. Lactobacillus, Sreptococcus

CLASSIFICATION OF BACTERIA BASED ON THE
NUTRITION REQUIREMENT

Based ontheir nutritiond requirement bacteriaare broadly classifiedinto three. They
are autotrophs, chemo autotrophs and heterotrophs.

* Autotrophs: Theseare bacteriawhich prepare their own food. Dueto the
presence of chlorophyll like pigment they perform photosynthesis.

Eg:Cyanobacteria

*  Chemoautotrophs—As the name indicates they survive on chemicals. These
are bacteriawhich synthesizetheir own food by use of energy obtained from
chemical sources.

»  Heterotrophs— These are bacteria which do not synthesize their own food

but obtainit from others.
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CLASSIFICATION OF BACTERIA BASED ON SALINITY
TOLERANCE

Based onthe sdinity tolerancebacteriaare classified into

* Halophilic bacteria —They are highly salt tolerant. So they flourish in
environmentswith high level of salts. They need |ess water than other non
ha ophilicorganisms.

Eg. Serratiasalinaria

e Halophobicbacteria- These bacteriadieat salt concentrations above 1%.
They aresdlt hating bacteria

Eg. E.coli

* Halotolerant bacteria- Haotolerant bacteriawould be ableto survivein sty
environment, but can also live outside of thisenvironment. Halophilic and

Hal otol erant bacteriacause spoilagein salted fish products.
CLASSIFICATION OF BACTERIA BASED ON GRAM STAINING
Bacteriacan be classified into two groups on the basis of Gram staining.

1. Grampositivebacteria(G**)

Eg. Saphylococcus

2. Gramnegativebacteria(G')

Eg. E.coli

Gram gaining:Gram ganingisadifferentid staining processdeve oped by Chrigtian
Gram. Cry4td violet and safraninearetwo stainsused inthisprocess. A dilutesol ution
of crystal violet and ammonium oxalateisused asthe primary stain to act on the
bacterid filmfor aminute. After washing away the stainwith water, adilute solution
of iodineisadded onthefilm and alowed to act for oneminute. Thisisdestained by
washing with acohol. Findly safranineisadded as counterstain and alowed to act
for oneminute. It iswashed with water, dried and observed under microscope.Some
bacteriaretaintheviolet stain even after treatment with destaining agent likea cohol.
They arecalled Gram positive and otherswhich fail toretain crystal violet, but take
the counter stain safranine and appear red are called Gram negative.

&
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PATHOGENIC AND NON PATHOGENIC BACTERIA

Theterms pathogeni c and non-pathogeni c are often gpplied to variousmicrobes. A
pathogen causesdisease, while non-pathogen isconsidered harmless. Our bodies
are host to many microbes, most of which do not cause disease and many of them
arebeneficid.

Pathogenic bacteria

Thebacteriawhich cause adiseaseiscalled apathogenic bacteria. Virulenceisthe
term used to describe the ability of a pathogen to cause disease. The degree of
pathogenicity of abacteriadependsonitsinvasivenessand ability to producetoxins.
Pathogeni c bacteria can be spread to human popul ation in arange of ways. Air,
water, and soil areal common vectors, and people may al so passbacteriadirectly
among one another through physical contact.

Examples:. Sreptococcus, Salmonella, Saphylococcus, Vibrio cholerae
Non pathogenic bacteria

Thesearebacteriaincapable of causing disease. For example, non pathogenic E.coli
livenaturdly inthelargeintestine of human being. It aidsdigestion by bresking down
undigested sugars, also produces biotin and vitamin K. Non pathogenic
Saphylococcus epidermisfoundin human skin, saliva, sweat glands. Lactobacillus
sp. helpsinfood fermentation process such asyogurt production. Nitrogen fixing
bacteriasuch as Nitrosomonas, Nitrosococcus present inthe soil or in plant roots

change nitrogen gasin atmosphereinto solid nitrogen compounds.
Practicals

Preparation of abacteria cell model

Draw and label the partsof abacterial cell

Assessment Activities

Classtest

Quiz based ontheclassification of bacteria

Group discussion on pathogeni c and non pathogenic bacteria
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TE QUESTIONS
1. Given below aretheimportant parts of abacterial cell.
o Cdlwal
* Hagdla
* PlasmaMembrane
Draw anesat diagram of bacterial cell and label the above parts.
2. Different phasesof bacteria growth aregivenbelow:
* Lagphase
* Logphase
o Stationary phase
» Deathphase
Draw agraph showing different growth phases of bacteria
3. Listed below aredifferent bacteria
(Saphylococci, Vibrio cholerae, Salmonella).
» Classfy thesebacteriaaccording to their shape.
4. Select thecorrect statement related to mesophilic bacteriafrom bel ow.
e Optimum temperaturefor itsgrowthis37°C
* They arecoldloving bacteria
*  Theygrow best in higher temperature above 40°C

* Most of them are sporeforming bacteria.

5. Picktheodd manfromthelist below.
Aerobes, Anaerobes, Micro aerophiles, Halophilic
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UNIT 3.2- FISHERY MICROBIOLOGY

Introduction

Inthisunit thelearners get anideaabout thedifferent bacteria speciespresentin
fish andfishery products. The sampling methodsfor microbia examination practised
inafish processing plant, estimation of thetotal plate count, colony characters of
various pathogeni c bacteria, different mediaused for bacteria culture and the safe
limitsof different bacteriain seafood aredealt with.

Learning Outcomes

Thelearner :

Employs sampling methodsfor microbid, physical, organoleptic and chemica
examination
Identifiesdifferent culture mediasuch as Stock buffer, Nutrient Agar, B P

Agar, T 7 agar, Alkaine Peptone Water, TCBSA gar, Peptonewater, Lactose
Broth, BSAgar/ X L D Agar, Mac Conkey broth

Employs the methods of sterilization such as heat sterilization, chemical
derilization, filtration and radiation stexilization

Employs TPCof Fishery products

Identifies and operates different lab equipments used in microbiological
laboratory such as: Autoclave, Hot air oven, Incubator, Col ony counter, Water
bath, Water <till, BOD incubator

Identifiesand handlesdifferent glasswaresused in Fishery microbiology lab

SAMPLING METHODS

Samplesof seafood are collected for the estimation of different quaity parameters.
Inspectionsare carried out for four types of parameters. They are

Physical parameters of the products liketype of pack, size, grade, quality of
the packing material etc.

Organol eptic parameterslike appearance, colour, odour, texture, etc. which
are assessed by sensory eval uation.

Chemicd parameterslikeheavy metds, antibioticsand pesticidesin cegpha opods
and crustaceans (Shrimps), which are assessed by the chemical analysis
conducted by the EIC approved external |aboratory.

Microbiologica parameterswhichindicatesthe sanitary / hygienic conditions
of theprocessing unit, bacterial loadin the processed product and presence of
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pathogenic bacteria by contaminations. These are assessed by the
microbiologica testingin theinhouse Laboratory.

Inspection of thefind product is done code wise and grade wise of the production.
Sampling isdoneas per the sampling sca e given below.

Sampling Scale

r Number of cartons | Number of cartonsto be selected \
(Lot Size) (samples)
Upto12 2
13-24 3
25-40 4
41 -80 5
81-120 6
121 - 180 7
181 - 250 8
251 -350 10
351 - 500 12
501 - 750 14
751 -1000 18
1001 - 1300 22
1301 - 1600 26
1601 - 2000 30
| 2001 & above 40 )

The number of cases/master cartons produced under each type of productionis
called a “lot”. From each master carton, one slab is drawn as a sample. In case of
block frozen products 20 % of the number of pieces subject to aminimum of 25
pieces are drawn as samples. If the number of piecesislessthan 25 the entire
contents of the carton is considered asasample.When morethan 10 packetsare
thereinacarton, 10% of the packetsaredrawn as samples.

Drawing of bacteriological samples: Approximately 100 grams of the samples

aredrawnfor thetesting at thein-houselab for thefollowing parameters:
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» Totd plate Count

 E.coli

» Saphylococcus

* Salmonéla

* \Mbriocholerae

* \ibrio parahaemoliticus
Drawing of samples for chemical residues.
For chemical residual parameters, acomposite sample of 150 gramsaredrawn
from each variety of consgnment of the productscoveringdl thecodesof production
anditisthen sent tothe EIC approved labs (CIFT Kochi) for theanalysis. Anadysis
for the physical parameters and the organol eptic parameters are conducted after
melting the products and spreading on atable. Thequality factorsarerecordedin
theregistersfor organoleptic anayss.

Media used for bacteriological analysis

s N

SINo.[Bacteriologycal analysis Media
1 | Total plate count Buffer, Nutrient Agar
2 | Sapyhlococcus Baird Parker Agar
3 |[E.coli Tergitol 7 agar
4 | Vibriocholerae Alkaline PeptoneWater, TCBS agar

(Thiosulphate-Citrate-Biled ats-Sucrose agar)
Vibrio parahaemolyticus | Peptonewater , TCBSAgar

6 | Salmonella Lactose Broth, BSA (Bismuth SulphiteAgar)
| XLDA (XyloseLysine DextroseAgar)
7 |ColiformBacteria Mac Conkey broth

. J

METHODS OF STERILIZATION

Therearemainly threekinds of sterilization methodsfollowed in seafood quality
control lab. They are

1. Hea geilization
2. Chemicd gerilization
3. Hiltration

Heat sterilization: Therearetwo methods of heat sterilisation. They are Moist
heat sterilisation and Dry heat sterilisation.
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*  Moist heat sterilization: Thisisdoneby autoclaving theitemsto be sterilized.
Culturemediaareusud|ly sterilized by thismethod

e Dryheat sterilization: Thisisdoneby using hot air oven. Hot air ovenisa
thermostatically controlled metal chamber, heated electrically. Thermostat
maintainsthetemperatureat therequired level . Therecommended timetemp.
patternis145°C for 2 hrs. Glasswares are sterilized by this method.

Chemical gerilization: Disnfectants, antiseptics, germicidesand sanitizers, dcohals,
adehydeetc. areusedfor loca sterilization

Filtration: Heat |abileliquidscan be sterilized by filtration. Eg membranefilter,
ashestosdiscfilter.

TOTAL PLATE COUNT

Totd plate count givesinformation about thetotal number of aerobic bacteriapresent
inasample. A highbacterid countindicatesthelevel of contamination of the product,
conditions of storage, the extent of spoilage, etc.

Procedure:

Aseptically collect 10g of sampleinasterilesampledish. Transfer thesampleintoa
sterile mortar. Homogenise with 90 ml sterile phosphate buffer. Takethisas 10
dilution. Pipette 1 ml of thisto 9 ml diluent and mix well. Takethisas 102 dilution.
Pipettel ml of thisto 9 ml buffer andtakethisas 103dilution. Pipette 1 ml of thisto
9ml buffer and takethisas 10 dilution.

10 g sample+90 ml buffer. (Aml) >9 ml buffer. (A ml) >9ml
buffer——21 ml——>9ml buffer

1 ml eachfrom therequired dilutionsistransfered to separate sterile petri dishes.
Addto each petridish 10-15ml of sterile Tryptoneglucose Beef Extract Agar, mix
well and allow to solidify. The platesare then incubated at 37°C for 48 hoursand
the coloniesare counted.

TPC per gram = Number of colonies X dilutions

Weight of thesample
Preparation of stock buffer and working buffer inlab

Sock buffer: Take 34 gm of Potassium dihydrogen phosphate (KH2PO4) in
500ml distilled water. Adjust the PH to 7.2 with 1IN NaOH. Bring the volumeto
1000mlI with distilled water. Autoclave 15 minutesat 151bs (121 C)

&
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Working buffer: Take 1.25ml of stock solution and bring volumeto 1000ml with
distilled water. Dispenseinto conical flasks(90ml ), and test tubes(9ml ). Sterilize
15minutesat 151bs.

LABORATORY EQUIPMENTS

AUTOCLAVE: Anautoclaveisapressurised device designed to heat aqueous
solutions above their boiling point at normal atmospheric pressure to achieve
sterilization. It wasinvented by Charles Chamberlandin 1879. Thetermautoclave
isalso used to describeanindustrial machinein which elevated temperature and
pressure are used in processing materias.

A smple autoclaveisacylindrical vessd with aheavy lid fastened withscrews. Itis
provided with an outer safety jacket and an €l ectrical heating coil. A pressuregauge
isprovided onthelid. Thecylinder should contain water to alevel abovetheheating
coils. On hesting steam arisesand mixeswith air ingdeand carriesit out throughthe
dischargetap. Whentheair iscompletely expelled thevalveisclosed. Thesteam
pressurerisesto thedesired level of 15Ibsper sqinch, thetemperature reaches
121°C.

The equipmentsto be sterilized shall be autoclaved at 121°C for not lessthan 15
minutes. Thefollowing precautions shdl be observed here.

Distribute the items with in the

qﬁoclwesothatsteemwﬂl beableto o 9 -_-'_'_":- T
circulatefreely. Make surethat there . - e
isenoughwaterintheautodavesothat ™ CUSMBNE"  mdleem—
the coil isfully immersed in water. F 4 | o
Ensurethat all theair intheautoclave o —
isexpelled beforeit is closed. S s’
Uses

Autodavesarewiddy usedinmicrobiol ogy, sterilizinginstrumentsfor body piercing,
veterinary scienceand dentistry. Asdamp heat isused, heat-labile products (such
assome plastics) cannot be sterilized by autoclaving asthey will melt; paper or other
productsget charred.

Hot Air Oven: Hot air ovenisadoublewa led thermogtaticaly controlled equipment
with inner chamber made of Aluminium/stainlesssteel and outer body with mild
steel . Beaded heating e ements are placed under the ribs at the bottom and sides.

&
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Temperatureiscontrolled by hydraulic
thermostat from 10° C above ambient
to 240° C. Temperature is measured
using athermometer fitted on thefront
panel at thetop. It is suitable to work
on 220voltA.C supply.

Theequipmentsto besterilized shdl be
placed in the oven in such away that
hot air will be ableto circulate freely
around each item. Switch ontheoven
and note the time when temperature
reaches 165° C . Maintain the oven
temperature at 160 to 165° C for 60 to
90 minutes, then cool beforeopeningthe
door.

Incubator : Incubator isawarm cabinet
inwhich you can set the temperature
ideal for thegrowth of bacteria. About
35° C isideal temperature for most
bacteria Thisisdosetothehumanbody
temperature. Theincubator temperature
shall be correctly recorded using a
standard thermometer, well insertedin
the equipment and check the
temperature of thewater bath used for
incubation regularly by immersing a
standard thermometer in water

Practicals

Practise sampling procedure during OJT.

Practise TPC in school |aboratory.

Identify and operatedifferent |aboratory equipments.
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TE QUESTIONS

1.Matchthebacteria organismsgivenincolumnA withtheculturemediumgivenin
B column.

- y B \
TPC TCBSAgar
E. coli BSA, HEA, XLDA
Mibrio cholerae TGBEAgar
Salmondlla BPAgar
Sreptococci T7Agar
& Saphylococcus KFAgar )

2. Moist heat Sevilisation
Dry heet Sterilisation
Chemicd gerilistion
» Listedareimportant sterilisation methodsfollowed inquality control |&b.
Identify itsimportance and explain the methodsin brief.
4. Sdecttheexact useof themediumgiveninA columnfrom column B.
- A 5 N
TCBS * Culturemedium of Mibrio cholerae

¢ Culturemedium of E.coli

* Culture medium of Saphyl ococcus

.

5. Choosethecorrect statement rel ated to TPC from those given bel ow.
» Itisthetotal number of anaerobic organismsfoundinagram of seafood
» Itisthetota number of Aerobic bacteriafound per gram of seafood sample

» Itisthemeasureof total faecd indicator organisms.
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UNIT NO. 3. 3
MICROBES IN PUBLIC HEALTH

Introduction

Certain micro organismsare pathogenic and cause diseasesin man, animalsand
plants. This unit gives an idea about some of the pathogens of public health
importance. Thelearner getsan ideaof the symptoms of diseases caused by sea
food borne pathogensand their control measures.

Learning Outcomes

Thelearner:
¢ Obsarvesthe characteristics and i dentifies the sources of contamination and
control measures of E. cali.

*  Observesthecharacteristicsand identifiesthe sourcesof contamination and
control measures of Faecal Sreptococcus

*  Obsarvesthecharacteristicsandidentifiesthe sourcesof contamination, disease
and symptoms and control measures of Saphyl ococcusaureus.

e Obsarvesthecharacteristicsand identifiesthe sourcesof contamination, disesse
and symptoms and control measures of Salmonella typhi

e Obsarvesthecharacteristicsand identifiesthe sourcesof contamination, disease
and symptoms and control measures of V. cholerae

e Obsarvesthecharacteristicsand identifiesthe sourcesof contamination, disease
and symptoms and control measures of V. parahaemoliticus

*  Observesthecharacteristicsand identifies sources of contamination, disease
and symptoms and control measures of Clostridiumbotulinum

e Obsarvesthecharacteristicsand identifiesthe sourcesof contamination, disease
and symptomsand control measures of Shigella

Escherichia coli

Characterigtics: ItisaGram negetive, rod shaped and non-sporeforming bacterium.

Primary habitat : Theprimary habitat of E.coli istheintesting tractsof man, animas
and birds. Therefore, itspresencein seafood isgenererdly consdered asanindication
of faecd contamination. These organismsarenot present in off-shorewatersandin
fish collected from such waters.

&
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Sources of contamination :- Near-shore waters, contaminated boat deck, fish
boxes and other contact surfaces, polluted process water, unclean workers, poor
sanitary conditionsin processing units. Natural water get contaminated with E.coli
elther by direct contact or mixingupwithterrestrial sewage.Whenthiswater isused
for fish processing, these organismsget entry into the product. Similar possibilities
arise when ice used for preservation or the utensils used for processing are
contaminated with E.coli. Whenthetemperatureisasofavourable, thecontaminated
organismsmultiply rapidly and further aggravatethe condition.

Control measures: Sincethe presence of E.coli in seafood indicatesthe faecal
contamination. Itisadviced to adopt hygienicfish handling practisesand avoid fishing
from polluted coastal waters. Use only chlorinated water for processing and ice
manufacturing. Proper timetemperature maintenanceisalso essential to avoid
contamination and multiplication of thisbacterium.

Faecal Streptococci
Characteristics: They are Gram positive, non-sporeforming non motile cocci.

Primary habitat: The primary habitat of Faecal Sreptococci istheintestind tracts
of man, animasand birds. Their presenceinfishfoodisconsidered asan indication
of faecal contamination just like E.coli. These organismsare not present in off-shore
watersand infish collected from such waters.

Sourcesof contamination: Near-shorewaters, contaminated boat deck, fish boxes
and other contact surfaces, polluted processwater, unclean workers, poor sanitary
conditionsin processing units.

Control measur es. Practise hygienicfish handling and avoid fishing from polluted
coasta waters. Useonly chlorinated water for processing and i ce manufacturing.
Staphylococcus aureus

Char acterigtics They are Gram positive, non-motilecocci occurringsingly, inpairs
orintheform of irregular cluster resembling bunchesof grapes.

Primary habitat: - Themainreservoirsof Saureusisman. Hands, face, sweat,
boils, ulcers, nasd cavities, ear gumand nasal dripsof man containthisorganismin
considerable numbers. About 30% of human populationisknown to be the nasal
carriers of this organism. Skin of 30% of food handlersis known to harbours
Saureus. Thereforethisorganismisauseful indicator of human hygieneinaprocess
involving human handling. Shrimp processingisagood exampleof such astuation.
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Food poisoning due to S. aureus:-

Staphylococcusfood poi soning isdueto consumption of variousfishery products
likeshrimpscanned in brine, smoked codin ail, fish sausage, sated herring, frozen
fish stickshave been reported. Food poisoning outbreak may happen if the product
ishandled carelessly during later processing which leadsto multiplication of these
organismsto dangerouslevd. Toxinsonce produced cannot be destroyed by heating
evenat 100°C. Soitisclear that if sufficient quantity of toxinisformedinafood
material, food poisoning canfollow evenif the materia isconsumed after cooking.
Hence hygeine and adequate refrigeration of the material during handling and
process ngishighly essentid in preventing multiplication and toxin production.
Diseases and symptoms

Nausea, vomiting, abdomina pain, diarrhea, absence of fever and sub-normal blood
pressure arethe usual symptomswhich start within 1-6 hoursafter consuming the

infected food. Compl ete cureispossiblewithin 48 hours.

Control measures. Since Saphylococcusaureusisauseful indicator of human
hygieneinthe processinvolving human handling, adequate control over the health
and hygieneof fish handlers, adequate refrigeration (dwaysbel ow 3°C) of themateria
during handling and processing isessentid to prevent thisbacterium from seafood.

Salmonella

Characteristics: Salmonellaisaerobic, Gram negative, rod shaped, non-spore
formingmogtly matile.

Primary habitat : The primary habitat isthe gut of infected man, animals, birds,
insects, rodents, lizardsand snakes. From the gut it isexcreted out through faeces
andisfoundin sewage. Freshfish collected from theopen seaisfreefrom Salmondla.

However, fish from polluted coastal watersare usually infected.

Diseases and Symptoms

Salmonella food poisoning symptoms are nausea, vomiting, abdominal pain,
diarrhoea, fever and headache accompanied by prostration, muscular pain,
restlessnessand drowsinesswhich last for 2-3 days. Completerecovery ispossible
only inabout 20 days. At this stage these organisms disappear from theintestinal
tract of most of the patients. But upto 5% of thevictims may becomethe carriersof
the organisms for about 3 to 4 months. “Carriers” are known to be the main source

of Salmonella contamination in many typesof food materials.
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Control measur es. Sinceincidenceof salmonellaisassociated with polluted coastal
waters, avoid fishing from polluted and near shorewaters. Avoid sorting the catch
on seabeaches. Useonly chlorinated water for processing and for ice manufacture.
Health check up can be carried out periodically to detect potential carriersand
avoid such carriersfrom handling food. Follow good sanitary practicesand proper

hygienein seafood factory.
Vibrio cholerae

Characteristics: Vibrio cholerae are shaped like comaor curvedrods. They are
Gram negative, non-sporeforming and matile. It isaerobic and the optimum growth
temperatureis 30°c.

Primary habitat: The only known natural habitat of V.choleraeismananditis
transmitted from man to man through theenvironment. Usudly food, weter, fliesand
contaminated hands play prominent rolein thetransmission of thisorganism.

Diseasesand Symptoms: After anincubation period of 1-4 days, thereisasudden
onset of nausea, vomiting, profusediarrhoeawith abdominal cramps. The stools
resemble “rice water” and contain mucus, epithelial cells and large number of vibrios.
Themorality rate, without treatment, is between 25 and 50%.

Control measur es. Environmental hygieneand sanitation playsasignificantrolein
the contamination of seafood with Vibrio cholerae. So great importance should be
givenfor sanitation and hygiene. The surroundings of processing plant should be
kept clean and disinfected. Only potablewater should be used and the water used
for different purposes should be properly chlorinated. Dueimportance should be
givento persona hygiene and periodical medica check upsof theworkersareaso
advised.

Vibrio parahaemolyticus

Characteristics. Mibrio parahaemolyticusisaGram negative, non-sporeforming
rodes. They aremotile, facultatively anaerobic, ha ophilicand exhibit pleomorphism.
Slightly curved, coccoid and swollenformsare al so observed. Itsoptimum growth
temperatureis 30-35°C. They are very heat sensitive and they cannot grow beyond
44°c.

Primary habitat: Thisisof marineorigin and can befoundin seawater, sediments,
planktons, finfishesand shell fishesof coastal and estuarineorigin. Itisnot reported
from deep ocean sinceit cannot withstand deep ocean hydrostatic pressure.
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Diseasesand symptoms:. In man V.parahaemol yticus causes either diarrhoea,
occasiondly dysentery or gastroenteritis. Theinfectionislimited for only afew days
with little evidence of spreading from one person to another.

Control measures. Thenatura reservoirsof V.parahaemol yticusissea, estuaries
and animals harvested from there. Preventing contamination of raw materia is
imposs ble. So much effort should betaken to prevent contamination of thefinished
products. Time and temperature control is very essential to control its rapid
multiplication. V.parahaemol yticusis sengitiveto heat, disinfectants, low pH. None
of these other than heat would inactivate V.parahaemol yticusto asafer level. The
most important meansof controllinginfectionin humanbeing liesinsmplehygienic
measuresto prevent multiplication and cross contamination. Freezing isthe most
important method of preventing multiplication of \V.parahaemol yticusin seafood.

Food poisoning would not occur if seafood isheated to 100°C before consumption.

Clostridium botulinum

Characteristics: Clostridium botulinum isan anaerobic, Gram positive, spore
forming, rod shaped bacterium. Whenit growsin food, it producesatoxin. This
toxiniseaborated into food from bacteria cell.ltisan exotoxin. Chemicalyitisa
protein and when weingest the food contai ning thistoxin we get food poisoning.
This food poisoning is called ‘botulism’. Botulism toxin is a neurotoxin.

Primary habitat: Thisanaerobicbacteriumisusualy present in soil, aquaculture
farm sedimentsand seabottom.During unfavourable conditions C. botulinum
produce spores which cannot be destroyed by heat treatment. Under favourable
anaerobic conditions, the spores grow and producetoxin which ishesat labile.

Symptoms of botulism

Symptoms begin usually within 12-36 hours after ingestion. Nauseaand vomiting
aretheinitial symptoms. In some cases, gastrointestina disturbancesfollow. Thirgt,
diplopia(doublevision), difficulty to swallow and difficulty to speak may follow.
They may further befollowed by breathing difficulty which may further lead to degth.
Thereisno satisfactory treatment for botulism. Oncethe diseaseisrecognised as
botulism, theonly avail able remedy isto administer antitoxininjection.

Control measur es. Clostridiumbotulinumisusudly present in fish obtained either
by capture or by aguaculture. Bottom feeding fishes, crustaceansand molluscs
usualy have highest level of contaminationwith Clostridiumbotulinum. Intestinal
tract of these speciesisthe main reservoir of thisbacterium. Sotheincidenceis
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markedly reduced by gutting the fish. The source of botulism poisoningisusualy
the preserved food such as meat and meat products, canned vegetablesand fish,
salted and smoked fish and surimi. The spores of Clostridiumbotulinumare heat
resstant. If food iscontaminated with the spores, they survivehest treatment. These
spores can germinate and producetoxinsunder favourable conditions. But thetoxin
isheat |abile (destroyed at 80°C in 30 to 40 minutesand at 100°C in 10 minutes.).
Hence boiling the canned food for 10 to 15 minutes prior to eating can prevent
hazards dueto botulism.\

Shigella

Characteristics: Shigellaare Gram negative, rod shaped, non motile, non-spore
forming, facultatively anaerobes growing within atemperature range of 10— 40°C.The
optimum growth temperatureis 37°C.

Primary habitat: Manistheonly known natural host for Shigella. Theorganismis
transmitted directly from hand to mouth through contaminated fingers, contaminated
food, water and ice, food handlerswho are carriers of thisorganism, through flies
and contaminated contact surfaces.

Diseasesand symptoms. Shigellaisoften associated with intestinal diseaseslike
bacillary dysentery. Itis characterised by the passage of |oose motion mixed with
blood and mucous.

Control measures Astheinfection dueto shigdlaisexclusively from human sources.
Themeasureslikegood personal hygeine, hygienicfood handling practices, time
and temperature control, restricting known carriersfrom food handling and use of
properly chlorinated water and ice arefollowed to prevent or control thisorganism.

Microbial limits

Paticulars Raw products Cooked Products |
TPC 5x10°/gram 1x10°/gram
Faecd coliforms 20/gram Nil
Saphylococcus aureus 100/gram 100/gram
Salmondlla Absent/25gram Absent/25 gram
| V.cholerae Absent/25gram | Absent/25gram )
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Practicals
Identification and observation of different bacteria
Identification and operation of various equipmentsused in seafood industry.

Assessment Activities

Fiedvisit report and OJT report.
Classtest and Seminar
TE Questions

1 isafaecal indicator bacteria

2. Selectabacteriafoundinthenasal cavity of manfromthelist below.
(E.Cali, Saphylococcus aureus, Clostridium, Vibrio cholerae)

3. Describethe sampling methodsfor Bacteriological anaysis

4. Sdecttheexact colony character of bacteriumgivenincolumnA from column B.

A B

~

Saphylococcusaureus |+ Brown colonieswithmetdlic sheen

* Red colonieswithor without black centres

.

of clear zone

»  Smdl black shiny coloniessurrounded by anarea

J

3

Briefly describethe method of enumeration of TPC
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Unit No. 3.4
Hygiene and Sanitation in fish processing plants

Introduction

Thisunit highlightstheneed for factory hygiene, personal hygieneand chlorination
schedulein process ng plants. SSOPsand GM Psfollowed in Indian seafood industry
area 0 dedt here. Intheearly stlagesthe qudity of products processed and exported
by our seafood industry was heterogeneousin nature due to thelack of quality
standards. Thisunit highlightsthequaity aspectslike GMPwhichincludesfactory
hygiene, persona hygiene, SSOP and chl orination scheduleto befollowed in seafood
processing plant.

Learning Outcomes

Thelearner:

*  Practisespersona hygiene.

*  Explainsfactory hygiene.

»  Evauatesthequality of raw materia inaprocessing plant.

*  Practisesonlineprocessing.

*  Recordstemperature maintenance during processing.

*  Experimentson freezing and packing related to production and process control.
*  Experimentson packing and storage of frozen foods.

*  Explainsshipment of processed materid.

» Listskey pointson SSOP.

»  Sketches chlorination chart.

* Edimatesavailablechlorinein processwater

»  Practisescleaning scheduleinaprocessing plant

GOOD MANUFACTURING PRACTICES (GMP)

Protection of consumers against food borne diseases and maintenance of
manufacture’s reputation mainly depend on the levels of sanitation in the seafood
exporting unit. Seafood process ng units handle highly perishablecommodity which
need utmost careand hygiene. Elevated temperature, poor sanitary conditions of
thefactory premisesand inadequate hygiene of theworkerswill speed up thespoilage.
Any amount of money spent in thefactory will result in only diminishing returns

&
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unlesswell organised programme of sanitation isprepared and implemented. GMP
(Good Manufacturing Practices)is one such programme in which a series of
preventive measures and permanent controlsare undertaken during food production
to ensure safeend product. The GMP regul ationsare asfollows.

1. Personnels

Disease control : Any person who, by medical examination or supervisory
observation, isshownto have, or appearsto have, anillness, infected wounds, or
any other abnormal sourceof microbia contamination shall beexcluded from any
operations.

Cleanliness: All theworkers areto be provided with clean outer garments and
boots/foot wearstowear before entering into theworking area. They haveto clean
their nail sby brushing, washing handsthoroughly with the sogp sol ution provided at
al entry points and disinfecting in the hand dip (20ppm chlorinated water) before
gartingwork. Removedl the unsecured jewd lery which may directly comein contact
with food or food handling surfaceswhilein operations.Proper training isgiven to
workersof al sections. Proper man power isalsoto bealotted in each section.

2.  Building and facilities
Building:

Thebuilding should beastrong permanent structurewith smooth surface tofacilitate
easy cleaning of dust particlesadheringtoit. Theroof of thebuildingisto bemade
of concrete. Separate and adequate changeroom facilitiesareto be provided for
themaleand femaleworkers of pre-processing and processing section. A raised
platformisto beprovided in therece ving section for unloading themateria fromthe
trucks. Separate Chill roomsareto be provided for the storing of raw materialsand
processed materials. Separate sectionsfor pre-processing, sorting, grading and
processing are needed with sufficient spacesto avoid any cross contamination.
Separate areas are to be provided for the washing of pre-processing utensils.
Freezing, packing and soring facilitiesareto beprovided insuch away astofacilitate
theflow of work inaunilateral direction. Floors areto be easily washable with
desired dopestowardsthe drainagelineto avoid any stagnation of water. All walls
intheareashould be cemented and polished or fitted with glazed tilesup to aheight
of 6 feet from thefloor tofacilitate easy cleaning. Thefloor-wall joint shal becurved
tofacilitate easy cleaning.

All thedoorsareto betight fitting and sdf closing type. Sufficient number of toilets
withal facilitiesareto beprovided. Toiletsdo not directly openintothepreprocessng

&
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and processing area At the entry to thefish handling area, adequate number of wash
basinsmay befitted towash and disinfect workers handsbeforeentering the hall.
Thereshall befoot dipfilledwith germicidesat theentry tothehal and workersshdl
beinstructed to enter the hal only through the foot-dip. There shall be sufficient
lightsand ventilationinthe hal.All doorsof the processing unit opening to outside
shall befitted with automatically working air curtains. Proper wastedisposal facility
isto beprovided. Adequatefacilitiesareto be provided for microbiologica and
organoleptic anaysisof the product.

Floor : Thefloor insidethe compound isto be concreted and maintained to avoid
any contamination dueto dust and stagnation of water.

Adequatedrainageisprovidedin such away asto prevent the entry and breeding of
pests. Effluent Trestment Plant and itsfloor shal have proper d ope sothat thewater
onthefloor runsinto thedrain.Thedrainage openingsshall be closed with grills of
proper sizeto prevent entry of rodents.

Other facilities: Thereshall beplentiful supply of potablewater inthefish handling
hall. Ice shdl be stored on rai sed platform in separateinsul ation room.

1. Production and process control
a. Raw material purchase and receiving to the unit.

Purchase only very fresh materia landedin clean and neat landing centres. Purchase
only well iced materia (Temperature of the materia bel ow +4°C). After purchasing,
the materid sarere-iced immediately with sufficient quantity of ice, layer by layer
(1:1 proportion) in good and clean containersfor transporting to the factory by
insulated trucks. Materia isunloaded to theraised platform, from thereto theraw
materia receiving areathrough chute.

b. Pre-processing

Inthepre-process ng centreafter de-icing, themateria iswashed with chilled water
distributed to thepeeling/ pre-processing table where pedling, beheading, removal
of entrailg/guitting & cleaning, filleting etc. arecarried out. Pre- processed materid is
iced and shifted to the processing areafor further processing.

c. Processing

After de-icing and washing the materia sare graded and sorted, according to the
requirementsof thebuyers. Weighing, settingintrays, adding glazeand arrangingin
thetrolleysfor shifting it to thefreezer room or loadinginto the platefreezer are
done.
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d. Freezing

i) PlateFreezing: Thefreezer will be pre-cooled at +5°C and thereafter the
processed materid isloaded into the platefreezers. Theplatefreezer will freeze
the product at—40°C in 90 minutes, for attaining the core temperature of the
products at -18°C.

i) Blast Freezing: Herethetrolleysin which thetrayscontaining materialsare
loaded into thepre-cooled blast freezer and itisoperated until thetemperature
inside reaches up to —40°C. This procedure will take around 4 to 5 hours

e. Packing of the frozen products

Packing of both block frozen and blast frozen productsare carried out in the packing
area. In the master cartons details such as Name of the product, Manufacture’s
address, Approva number of the Establishment, Type of packing, Brand, etc. are
printed.

f. Storage of the Product

After packing in the master cartonsthe sameis stacked in acold storewherethe
temperature is maintained at—18° C or below.

g. Inspections for quality assurance

All processing units should be equipped with an in-house |aboratory to monitor
plant sanitation and to have an in-process check on the product.

SANITATION STANDARD OPERATING PROCEDURES
(SSOPs)

Thesanitary proceduresfollowed haveto beclearly expressed by the seefood factory.
Theareascovered are sanitary aspects of water, food contact surfacesincluding
equipments, machinery, utensiIsand empl oyees, cross contamination with potable
and non-potable water, materials at different stages, ice, pest control measures,
sanitisng andtoilet facilities, protection from adulterants, storageof toxic chemicals
and employeeshedth. Theareaswheredaily sanitation monitoring needed should
beidentified. Eight key sanitation conditionsareexplained below.

1. Safety of thewater and icethat comein contact with food or food contact
surfaces, or used in the manufacture of ice should be ensured. Testing of
water iscarried out oncein ayear, and oncein 4monthsat EIC approved
laboratory for the parameters as per the EEC Directive.

e TPC at 37°C, 22°C; faecd coliforms and Vibrio cholerae are tested

fortnightly.
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» Water tanksarecleaned fortnightly or aswhen needed, asper the cleaning
procedure.

» Theroof of theconcrete water tanksare sealed so that thereisno chance
for any externa contamination dueto bird droppings, dust, rodentsetc.

2. Condition and cleanliness of food contact surfaces, including utensils,
gloves and outer garments.

All the equipmentsthat comein contact with food are made of good grade
plastic, sainlesssted /Aluminumalloy and Gl

3. Prevention of cross contamination from sanitary objects to food, food
packaging material, other food contact surfaces, including utensils, gloves
and other outer garments and from raw material to final product.

Thefollowing precautionary practicesare exercised to prevent cross contamination:

» Thelayout of theplantisin such away that theraw materia receivedisin
the one end and thefinished product handling isin the opposite end.

» Thereareseparate sectionsfor pre-processing and processing

* There are separate change rooms for male and female workers of pre-
processing and processingwith al facilities.

» Separatefacilitiesand utenslsare provided for each sectionslikeraw ma-
terial receiving, pre-processing, processing etc. and they are distinctly
marked by different colours.

» Thereare separatewashing areasfor utensils of pre-processing and pro-
ng.

4. Maintenance of hand washing & sanitizing and toilet facilities.

Hand washing facilitiesare provided at the entrance of pre-processingand processing
sections, entrance of toilets and bath rooms. Foot operated tapsfor potable water,
sink, soap solution, soap filling cansand single usetowelsare provided. Basins
containing 20 ppm chlorinated water iskept before the main working areasfor
sanitizing the hands by dipping for acontact timeof oneminute.Toilet facilitiesare
providedintherest roomsand changeroomsaswell.

5. Protectionfrom adulterants

Protection of food, food contact surfaces from adulteration with lubricants,
fue, pesticides, cleaning compounds, sanitizing agents, and other chemical,
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physica and biologica contaminants. Theseare properly labelled and stored
in aseparate chamber and al so have separate entrance for storage.

Proper labeling, storage and use of toxic compounds.
Control of employee health conditions.

Before gppointment of workers, the hedlth conditionsare assessed by amedicd
practitioner. Those who have good health or those who are free from any
contagious diseases are appointed for thework insidethe factory. Periodic
hedlth check-upsare conducted and hed th card showing history of each worker
ismaintained in aprescribed format.

8. Exclusion of pests from the plant.

Pestsareexcluded by providing ar curtainsand fly catchersat al entry points.
Rodent traps are placed to prevent the entry of rodents.

Chlorination

In plant chlorination hasbecome popul ar in seafood processing industry for process
control and maintenanceof good manufacturing practices. Inprocessing plantssodium
hypochlorites are used as main source of chlorine. It can be directly added to the
water to bechlorinated. Chlorinated water isused for cleaning processing hdll, utendls,
processing tables, wallsand floors, crates, and all other contact surfces. Process
water aswell aswater used for glazing is chlorinated to disinfect. Some of the
chlorineadded combineswith organic matters. Thechlorine remaining after satisfying
the demand of water will beavailablefor germicidal action. Thelevel of chlorine
required in water during thevarious stages of process ng seafood are given below.

CHLORINATION CHART

Processwater : Below 2 ppm
Ice ; Below 2ppm
Glazewater ; Below 2 ppm
Hand Dip : 20ppm

Foot dip ; 50 ppm
Utendl ; 50 ppm
Foor : 150 ppm
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Cleaning Schedule: All food contact surfacesincluding utensilsand equipments
arecleaned before start and end of work asand when required as per the cleaning
procedure.

»  Cleanthefood contact surfaceswith water and thoroughly scrub using brush
for removing dimeand solid particles, and wash with potable water.

»  Scrub with alkaline liquids detergent —Teepol and Wash with potable water.
»  Apply disinfectant, chlorinewater of desired level for acontact time of 15

minutes.
*  Find washwith potablewater.
Practicals

1. Vigttofishprocessng plant, learnand practise
*  Persond hygiene
» Factory hygiene
* Processing operation

Estimation available chlorine

Chlorinated water isused for manufacturingice, as processwater and glaze water
andfor cleaning various contact surfacesinthe processing hal. Definite specifications
aretherefor availablechlorinein water used for different operations. Some of the
chlorine combineswith organic matters. Theremaining chlorineavailablefor the
bactericidal and bacteriostatic property isof great importancein fish processing
industry. It can be determined titrimetrically by employingNa,S,0,or As,O, and
colorimetricaly by O- toludine method.
Estimation of chlorine by thiosulphate titration
Principle: This method isbased onthefollowing reaction

Cl, + Na,S,0, = Na,S,0, + NaCl
When potassumiodideisusedinthereaction, the Cl, liberatesan equivalent amount
of I, fromKI. Theend pointisindicated by thedischarge of blue colour using starch
indicator. If the avail able chlorine content islessthan 15- 20 ppm, 1000 ml water is
used for estimation.

Reagents required
Sodium thiosulphate 0.025 N
Dissolve 25gm of Na,S,0,.5H,0in 1L toget 0.1N Na,S,0,, standardize against
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0.1NK.Cr,O.. Diluteit.
Glacid aceticacid
Potassumiodide
Starch Indicator

Procedure

Pipette 20 ml water sampleinto a250 ml conical flask.Add 2 g of KI and 5 ml of
glacia aceticacid. Titrateit with std. 0.025N sodium thiosulphatetill alight yellow
colour isobtained. Thenadd 1 ml starchindicator and continuetitrationtill complete
disappearance of blue col our. Note down the volume of thi osul phate used.

Calculation
AvailableCl, inwater (mg/L)
= VxNx35.5x1000
Vol. of water sample
Vv =  Volumeof thiosulphateconsumedintitration
N =  Normdity of thiosulphateused inftitration

35.5=Equivaentweight of chlorine
Assessment Activities
Handling of apparatusinlabwhiletitration
Cdculation of availablechlorine
Preparation of questionnaireon persona hygieneand factory hygiene
Summarizethe cleaning procedurefollowed in processing plants
TE questions

1. Expandthefollowing

GMP, SSOP
2. Matchthefollowing
2ppm Hand wash
20ppm F oor washing
50ppm Utend| washing
100ppm Iceand processing water

Briefly explan persond hygiene
Describe 8 points of SSOP
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Unit No. 3.5

QUALITY STANDARDS FOR FISH
AND FISHERY PRODUCTS

Introduction

Food standards have been introduced on anational and international level to
protect the consumer’s health and ensure fair practices in food trade. The formulation
of standards for fish and fish products became necessary to attain a minimum
sandardsof deanlinessand hygieneinfish handling, processing and exporting. Quaity
requirementsof different countriesare aso highlighted here. In order to assurethe
quality of seafoods variousinspection systemsarein use. Theguidelineby these
inspection agencies ensures that marine products are safe to consume and are
produced under hygienic conditions. Thisunit highlightsthe various aspects of
ingpection systemsin Indiaand abroad.

Learning Outcomes

Thelearner:
* Ligsnationd andinternationa standardsin seafood industry.

»  Evduatesvariousingpection sysems.
*  WorkswithHACCPin Seafood industry.

*  Maintainsvariousrecordsin processing plantslike Hazard andysiswork sheet,
HACCPplanform, Tunnd freezer register, Platefreezer registers, Consolidated
daily production register, Daily sanitation check list, Check list for persona
hygiene, Chlorination register, Register for analytical report, Raw material
evaluation register, Register for pre-processing summary and Register for
processing.

National Standards

Government of Indiathrough an act of parliament passed alegid aion onthe Export
(quality control & inspection) Actin 1963. Based onthisact an Export Inspection
Council (EIC) was set up on January 1964 to conduct quality control and pre
shipment inspection. The EIC is assisted by Export Inspection Agency (EIA)
established by the Government under section of the act. Five such EIA were
established, oneeach at Mumbai, Kochi, Kolkatta, Delhi and Chennai.

From 1969 variousinspection schemes of fish and fishery productswere handed
over to EIA by CIFT. Today dl typesof marine products are subjected to compul sory
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quality control and pre-shipment ingpection before export. It hasbecome mandatory
that acertificateof inspection accompaniesall consagnments.

Bureau of Indian standards( BIS): Thesystem wasinitially known asIndian
Standardsingitution (1S1). BIS published specificationsfor fishand fishery products.
Themain objectiveistoformulatequdifying standardsfor variousproductsincluding
fishery productsand itscomponentsareasfollows.

»  Tocheck physical specification of product such asweight, sizeetc.

*  Tocheck chemical parametersof the product and itscomposition such asfood
additives, ingredientsetc.

»  Tocheck microbial parametersand avoid contamination of the product.
BIS Specification for Frozen Fish

( Raw material Fresh& clean )
Signsof spoilage Nil
Freezing temperature Less than—40°C
Freezingtime Lessthan 2 hours
Organolepticquality Superior

| TPC Below 51akhs )

The Food Safety and Standards Authority of India ( FSSAI )

It has been established under Food Safety and Standards Act, 2006 which
consolidates various acts and ordersthat have hitherto handled food rel ated i ssues
invariousMinistriesand Departments. FSSAI has been created for laying down
sciencebased standardsfor artidesof food and to regul atethelr manufacture, Sorage,
distribution, saleand import to ensureavailability of safe and wholesomefood for
human consumption.

International standards
Codex Alimentarius Commission

Itisaninternationd organization for theformulation of food sandardsto useglobaly.
The aim is to protect consumer’s health and ensuring their trade practice. Those
standards are used by member countriesto formulate their own standards. The
codex documentsinclude proficiency in respect of good hygiene, contaminantsand

food additives, |abelling, presentation and sample selection.
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ISO 9000

It isan international organization for standardization, established in 1946 with
headquarters at Geneva, Switzerland. The purpose of SO is to promote the
development of standardization globally tofacilitateinternational exchangeof goods
and services. 1SO 9001, 9002, and 9003 are models for quality assurance in
organization . |SO 9004 providesdetailed el ementsto consider when designing or
revising a quality management system. Companies can register their quality
management system to only 1SO 9001, 9002, 9003. 1SO 9000 is the short cut
namefor theoverall seriesof the5 documentsand thenamefor thefirst oneinthe
series.

USFDA

Itisenforced by US Government for the safety of genera public. It isintended to
ensurethat food ispure, wholesome, safe and produced under hygienic conditions.
Therequirementsunder USFDA are name and address of the manufacturer, net
weight, common nameof food, ingredientsin food, sourceof raw materid, nutritiona
label, production codeindicating date of production and food additives.

EU Standards
It isprescribed by the countries of European Union. Microbial standards, heavy

metal standardsand drug residual content prescribed in European standard makeit
uniquefrom other quality standards.

USFDA, EU and Japanese Standards for fish and fishery products

r

Paticulars Raw products Cooked Products |
TPC 5x10°/gram 1x1C%/gram
Faecd coliforms 20/gram Nil
Saphylococcusaureus 100/gram 100/gram
Salmondlla Absent/25gram Absent/25 gram

L V.cholerae Absent/25 gram Absent/25 gram

Various Inspection Systems

Consignment wise Inspection

It isthesimplest form of inspection. Herethe owner of the exporting unit submitsan
export request for ingpection after hisconsignment isready for export. EIA performs
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ingpection of the product by drawing random sampling. If the sample meetsthe
requirements and standards specified, acertificate of worthinesswill beissuedto
the consignment or otherwiseit isreg ected.

Drawbacksof thesystem are;
» Thergection of the consignment cause heavy lossto the processor.
e Leadstodidocation of shipping schedule.
Quality Control and Inspection in Approved units (QCIA)

Accordingtothis, each processing unit should fulfil certain minimum requirements
related to surroundings, construction, lay out, celling, floor, fly proofing, verminand
anima control, ventilation, lighting, working table, utensils, machinery, cold storage
and warehousing, water and ice, sanitary facilities, sswageand wastedisposd, toil et
facilities, persond hedth & hygieneand transportation facilities.

The unit decided to operate under thissystem will haveto get an approval fromthe
competent authority before starting the processing. On request apanel of experts
visit theplant and approval will be accorded.

Continuousinspection at different stages of processing isfollowed. Thequality of
water and ice, sanitary and hygienic condition of the plant and maintenance of
documentswill aso bemonitored regularly. Certificate of inspectionisissued by
EIA based on end product inspection. It ensureshigh quality product and losses can
beminimized sincethe defectsarerectified at the production lineitsdf.

In Process Quality Control (IPQC)

To get approval under this system the processing plant meets certain additional
requirements over thosein QCIA that i ncludes competent and qualified personnel
to supervise pre- processing operations, to conduct organol eptic eval uation and
bacterid anaysisof the product and laboratory with al equipmentsand chemicals.
Inspection and monitoring at vari ous stages of the processing are conducted by the
personnel of theunit. Based on declaration of thetechnol ogist regarding the export
worthiness of theconsignment, EIA issuescertificate of export.

Self certification Scheme

A unit performed under 1PQC for asti pulated period without any problem and with
out any rejections are eligible for self certification. This system is extended to

processorswho fulfil:
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» Allinfrestructurd fecilities.

» Strict quality control systemintheplant.
* Regular auditing of thequdity system

» Established reputation.

Thetechnologist of the plant performsthe end product inspection and processors
are permitted to certify the export worthiness of their product.

European Union Approval

European Union countriesbanned import of Indian seefood dueto report of certain
pathogensinit during 1997. Government of Indiatook up the matter and asaresult
of bilatera negotiationsanew system of approval to seafood processing plant was
introduced. Theunit which wishesto export fish and fishery productsto European
Union hastogivearequest to EIA. Thepreiminary panel, IDP (Inter Departmental
Panel) will inspect the plant. If it isapproved by IDP asecond high power panel,
SAT (Supervisory Audit Team) will carry out inspection. SAT will give
recommendation to EIC and EIC will approvethe plant for exporting to EU.

Hazard Analysis Critical Control Point (HACCP)

Hazard AnalysisCritica Control Point (HACCP)concept was proposed by USFDA
has been taken as astandard process control system for assuring food safety by
international bodies. Thisconcept offerspossibilitiesto securethe safe production
of food. It hel psthe processorsto perform the analysis and control the processto
prevent known hazardsthat arelikely to occur. Itisapreventive strategy, based on
thorough analysisof the prevailing conditionsin theprocessing factory. Itisastudy
related to the prevention of contamination and growth of micro organismsinall
stages of food chain. Through thissystem, thehazards that may occur at different
stages of processing areidentified and preventit or reduceit toan acceptableor
safer leve by theimplementation of Good Manufacturing Practices, Good Hygienic
Practices, Sanitation Standard Operating Proceduresetc.

Hazard: A hazardisabiological, chemical, physical or economical factorswith
potential to causean adverse effect on health and wedlth.

Biological hazard: Thisincludes pathogenic bacteria, virusesand parasites. These
hazards can comefrom raw materia sor fromfood processing steps.
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Physical hazard: Itincludesany physica substanceslikesand, stones, glasspieces,
Insects etc. Decomposition, adulteration and economic fraud also come under
physical hazard.

Chemical Hazard: Naturaly occurring chemical hazardsincluding histamine
poisoning, ciguatoxin, PSP, DSP, ASP, unintentionally added chemicals like
pesticides, fungicides, intentionally added chemicalslikeantibioticsin aguaculture,
sul phitesused to prevent melanosisin shrimp etc.

Control point: Control point isany stepinamanufacturing processof aproduct at
whichabiologica, physica or chemica hazard can be controlled.

Critical Control point: Critical Control pointisany stepinamanufacturing process
of aproduct whichif not controlled properly may result in the occurrence of arisk
so that the products are unwhol esome or cause of economic fraud.

Principles of HACCP:

e Conduct ahazard analysis, identify, list the hazards and specify the control
measures.

e  Identify the CCPsinthe process.
»  Edablishthe conditionsnecessary to control hazardsat each CCP.
e Establishmonitoring systemto ensure control of CCPs

*  Edablishcorrectiveaction or preventivemeasuresto betaken whilemonitoring,
indicatesthat aparticular CCPismoving out of control.

«  Edtablishverification procedure which include supplementary teststogether
with areview which confirmsHACCPisworking properly.

*  Establishadocumentation system.
Practicals

Preparation of Hazard analysisWork sheet and Plan form for the given Product.
Giveaproduct with itsflow chart and prepare Work sheet and Plan form for that
particular product.
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Example
Product Description

Method of Distribution
Intended use & Consumer

Frozen Cuttle Fish Whole cleaned
Block Frozen 5 x 4 Kg pack

Frozen store at—18°C
Generd Public

FLOW CHART

Recaiving
+
De-icing & Washing
+
Sorting & Grading
+
Weghing
+
Settingintrays
> Q/C Ingpection
+
Freezing
+
Packing inmaster cartons
+
Cold storage
+
> Q/CInspection
Shipment
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B MARINE FISHERIES AND SEA FOOD PROCESSING
Practicals (detailing)

1. Chart preparation on physical, biologica and chemical hazards.

2. Vidgttoprocessing plant and collect specimen copy of variousrecordsmaintained
inprocessing plants.

Assessment activities
Participationin practicals
e Unittest

TE questions
1. Findtheodd man out
USFDA FSSAI CodexAlimentarius ~ 1SO 9000
2. Expandthefollowing
HACCP EIC BIS CCP FSSAI
3.  Matchthefollowing

[ S, No. A B |
1 Physicd Hazard Heavy metas
2 Chemicd Hazards Pathogenic bacteria

| 3 Biologicd Hazard Metal and glassPieces |

4. Preparean articleonthequality standards of fish and other seafoods

5. Listthesevenprinciplesof HACCP

6. Listanyfiveregistersusedinseafood processing plant

7. DescribeHazard and CCP

EXTENDED ACTIVITY
Seminar on Contamination, Spoilage, Preservation and Processing of Fish and
other Seafoods

PTC can be made service oriented by water quality analysis of adjacent water
bodiesfor TPC and E.coli; Checking quality of icefrom nearby ice plants.
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LIST OF PRACTICALS

Draw thestructure of abacterial cell

Chart preparation on the different growth phase of bacteria
Preparation of stock buffer

Preparation of working buffer

Enumeration of TPC of Fishery products

Identification & Operation of lab equipmentslikeAutoclave, Hot air oven,
Incubator, Colony counter, water bath, water still, BOD incubator

Chart preparation and exhibition on GMP and SSOP
Preparation of chlorination chart of aprocessing plant.
9. Edimaionof avalablechlorine

10. Calculation of the amount of chlorineto chlorinate water as per required
concentretion

11. Writing samplerecordsand registers maintained in processing plants
12. Chart preparation on physical, biological and chemical hazards
OVERVIEW OF MODULE 4

o g s~ w D P

Ready to eat, cooked fishery based products have now been popularised among
consumersinIndia. It can be produced with out much investment and sophisticated
technology. Production of fishery based products can be included in the rural
devel opment programmes. Encouraging the production and marketing of fishery
based productsthrough cottageindustries can creste salf empl oyment opportunities
at villageleve. This will enhanceliving standardsof therura poor of India.

Hencethismodul ehighlightstheimportanceof fish and other seafoodsby familiarizing
and devel oping skillsin the production of variousfish based productsand other sea
foods.

ABOUT THE UNITS
UNIT 4.1 Value Added Fishery Products

Introduction

At present consumersprefer val ue added fishery productsthan traditional raw fish.
Thisvalue added fishery products can be prepared not only from val ue fishes but
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a so from cheaply avail abletrash fishes. Many val ue added fish productslikefish
cutlets, fishwafers, fish sausage etc. can be prepared from fishes without much
investment and mechanica support. Thelearnersdevel op skillsinthe preparation,
storage, and distribution of val ue added products under hygienic conditionsthrough
practicals, field visits, PTC and OJT activitiesmentioned in thisunit.

Learning Outcomes
Thelearner:
e Preparesfish marinades
e Preparesfish/clam/prawnpickle
*  Preparesfish/clam/ prawn cutlet
* PreparesFishwafers
*  PreparesFish sausage
*  PreparesFishBal
e PreparesFish Finger
e PreparesFish momos
»  Describesthe preparation of Fish Protein Concentrate
e Prepares Fish soup powder
*  PreparesDried Prawn pulp
» Describesthe preparation of Masminflakes
Concepts (detailing)

FISH MARINADES

Marinadesarefish or fish portions processed by treatment with edibleacid and salt
and put upinbrineor oil. Development of micro organismsaregenerdly delayedin
acid medium having concentration of 1-2%. Salt extractswater out of thefishtissue
and causethe proteinsto coagul ate.

Types of Marinades

On the basis of process employed, the marinades are classified into Cooked
marinades and Fried marinades.
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Cooked marinades

Fishor fish portionsaretreated with edible acidsand salt and are heat treated. The
combined effect of heat and acid givesthe preservativeeffect.

Fried marinades

Inthe Fried marinadesthefish after pretreatment with acid and salt isbaked or fried
intheoil with or without breading and i s covered with acetic acid or sauces. The
higher temperatureof frying killsmast of the bacteriain fish flesh.

Assessment activity
Groupdiscusson
Classtest
Preparation of aproject report for startingasmall scalefish pickleunit
Practical
PREPARATION OF COOKED MARINADES
Rawmaterid - Good quality Raw materia
+
Washing
+
Dressing — Gilling, beheadingandfilleting
+
Blanching — Blanchingin 2% acetic acid and 6-8% sdt at 85°C for 10-15min
+
Adding spices — Coriander, cloves, pepper and bay |leavesare added to fina pack
+
Packing — Pack inamedium of 2% acetic acid and 3% salt
+
Saing
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PREPARATION OF FRIED MARINADES
Raw materid — Good quality raw materia
+
Washing — Toremovedirt, sand, etc.
+
Weighing
+
Dressing — Gilling, beheadingandfilleting
+
Brining — 5% sdtsolutionfor 10min
+
Frying — Deepfry at temperature 1600 C - 1800 for 5-12 min
+
Adding spiceslike coriander, cloves, pepper and bay leavesto thefina pack.
+
Pack inamedium of 2% acetic acid and 3% salt
FISH CUTLET

Thisproductis prepared from minced fish meet. Fish cutletisahighly acceptable
consumer product. They can beflash fried and kept stored up to 6 months.

Preparation of fish cutlets

Cook thefish and separate the meat. Cook the potatoes, peel, mash and add the
cooked fish mince, sdt, turmeric powder, kashmiri chilly powder, pepper powder,
masalaand fried chopped onion, ginger and curry leaves. Mix themwell. Mould the
mixtureinto round shape and dip in batter and rolled over bread crumps. Thisis
flash fried in vegetableoil maintained at 160-170° for 5 seconds. They arethen
packed in consumer packetsand kept stored at -20° ¢. Cutletsare deep fried prior
to consuming. Storagelifeis6 monthsat -20°c.

Assessment activity
* Cdculation of theeconomicsof fish cutlet.
*  Marketability of fishcutlet.
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Practical

Preparation of fish /prawn/clam cutlet
FISHWAFERS

Dried, ready-to-fry and ready-to-serve £
wafers, with carbohydrateasmainbase [ ¢
andincorporating salt and severa other
ingredientswith or without spicesare ——
very popular in most parts of the Fish W\afers
country. Cheaper varieties of fisheslikethread fin breams, sciaenids, cat fish etc.
can beused for the preparation of thisproduct.

Practical activity
Preparation of fish wafers

Thedressed and cleaned fishesare cooked in water for 30 minutes. Itisthen cooled
and ediblemesat d oneis separated. Homogenizethe processed fish meat with 1 litre
of water for 10 minutesin amechanical grinding machine. Add cornflour, tapioca
starch, salt and water; blend thewhole massfor one hour. Spread the homogenised
mass uniformly inauminium traysinathin layer of 1-2 mm thicknessand cook in
steamfor 3-5mins. Cool to roomtemperature. Cut the cooked materia into desired
shapesand dry under sun or preferably in artificial dryer (at 45° Cto50° C)toa
moisture content below 10%.Pack suitable lots of the dried product in sealed
polythenebagsor glassbottlesand storeit in acool and dry placetill marketing. The
product can be stored in good condition for two years. Permitted food colourscan
beincorporated, if needed, at the time of mixing the other ingredientswith the
processed fish mesat in order to get desired colour. Generally, thistypeof product is
used assidedish after fryinginoil.

FISH SAUSAGE
Sausagesare prepared from themince of low valuefishesalongwithingredientslike

" starch, sugar, salt, spices, fat. These are packed

' ‘w innatural casings, synthetic non-edibleand ediible
i e casings. Normally the sausages are stored at

: * refrigerated temperaturesfor two weeks, and for

w more than six months in frozen storage. Heat

processed sausages can be stored at room
o temperaturesfor aperiod of six months.

=
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Themainingredient issurimi or ground fish meet. Thesurimi ismixed with st (3-
4%), sugar (2-3%), sodium glutamate (0.3%) starch, and soyaproteininasilent
cutter. At theend of mixing, lard or shortening (5-10%), polyphosphate (0.2-0.3%)
and flavoringsare added and the minced mest isplaced in acasing tube madefrom
vinylidinechloride. Stuffingisdoneby an automeatic screw stuffer. Thecasingtubeis
closed by metal rings. Thetubeisheated in hot water at 85-90°C for 40-60 min.
After hedting, it iscooled down d owly to avoid shrinking of thetubeand then stored
at refrigerated temperature

Assessment activity

Prepareawrite up on Fish sausage
FISH BALLS

Thereareseverd varietiesof fishwhich do not
command aready market asfreshfish, but are
comparableto many tablefishinnutritivevaue.
Oneof thewaysof ensuring effective utilisation
of such fish is to process ready-to-serve or
ready-to-cook valueadded products, for which
thereaready existsgreat demand from within the country asa sofrom abroad. Fish
ball isonesuch product prepared using fish mince and starch.

Practical activity
Fish ball preparation

Mix fishmince with 1% salt and 5% corn starch (if required, spiceslikegarlic,
ginger etc. can be added). Prepare balls of 2-3 cm in diameter. The balls are
battered and breaded. Pack the balls preferably in thermoformed traysas such or
after flash fryingin hot vegetableoil. Preserve by freezing and storeat - 18°c.

Assessment activity

Prepareawriteuponfishballs
FISH FINGERS o

Fish fingers, also known as fish sticks is a P
processed food made using awhitefish, which
has been battered or breaded. They arecommonly
available in the frozen food section of
supermarkets. They can be baked in the oven,
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grilled, shallow fried, or deep-fried. Thefish used may beeither fillets cut to shape
or minced/groundfishreformed to shagpe. Thosemadeentirdy fromfilletisaregenerdly
regarded asthe higher quality productsand will typicaly haveaprominent signon
thebox stating that thefishis 100% fillet. Minced fishismore commonly used in
store brand economy products. They may haveeither batter or breadcrumbsaround
the outside as casing, dthough the coating isnormally breadcrumbs. In addition to
whitefish, fishfingersare sometimes made with salmon.

Practical activity
Preparation of fish fingers

Fish iswashed in chilled water. It isweighed and meat isseparated to asize of 1 x
1x5cm. Itisagainwashedin chilled water, soaking with 3% salt and lemon juice
for 1 hr. Drain for 10 minutes, Pierce thin bamboo needle or stick from coconut
leaves. Then batter (prepared by mixing egg, corn flour, wheet flour, Bengal gram,
dal powder, sdt ginger, garlic, kashmiri chilly power etc.) isprepared. Itis breaded
and quickly frozen for storage. Fry in oil beforeserving.

Assessment activity
Prepare a write up on Fish fingers
FISH MOMOS

Momosisabroad classification for adish that
consistsof smdl piecesof dough (madefroma
variety of starch sources), often wrapped
around afilling. The dough can be based on
bread, flour, or potatoes, and filled with fish,
They may be cooked by boiling, frying,
simmering, or steaming. It can be consued as
suchor withgravy/ sauce, or in soupsor stews.

Practical activity

Prepare fish momos

Ingredients

1.Flour (Maida) - 2cup

2. Salt - Yateaspoon
3. Water - asneeded
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Combineflour and salt in alarge bowl. Add littlewater knead well for 5to 6 mins.

to makenice soft dough. Cover the dough with adamp cloth. Cover thebowl with

alidand keep asidefor 10 min. or until use.

For stuffing

Fish ( Tuna Seer fish,etc.) -500g

Onion-1 (finey chopped)

Ginger paste-1tsp.

GarlicPaste-1tsp

Chopped springonion - 4

Pepper powder- Y2tsp

Limejuice-1tbsp.

Salttotaste

Instructions

e Knead doughwith maida, salt and water. The dough should not be sticky but
right for rolling out

«  Forthefilling de-veinand mash thefish, add al the other ingredientsand mix
wdl

*  Dividethedoughintosmal bals. Usingdryflour roll eachbdl into athincircle
(asthinaspossible)

*  Placeasmal amount of tuffingin the centre of thecircle

e  Start pleating from oneside and join in the centre. Prepare al the momos,
cover withwet cloth and keep aside until use.

e Greasegeamer panwithoil, arangethemomosin the pan (keep space between
them). Steam till the outer cover becomestransparent (for about 10-12 min).
It depends on the thickness of the outer cover

O N o ok wWwDdDPRF

*  Servehot with tartar sauce or tomato ketchup.
Assessment activity
Prepare awrite up on Fish momos
FISH PROTEIN CONCENTRATE
Fish Protein Concentrate (FPC) isafood grade powder product designated primarily

for human consumption. FPC isacol ourless, odourlesspowder product with medium
leve of protein (50-70%) and containssomeleve of fat/oil (1-20%) in the powder




Reference Book |

formaswell; prepared from fresh fish of almost any kind or size.
Preparation of FPC

Freshfishisselected for thepreparation of FPC. Theraw materia iswashedwdl in
chilled water and weighed. Thefishisbeheaded, de-skinned and gut isremoved.
The ediblemest i s picked and minced well and minced meat i ssuspended in water
intheratio 1:1. Add glacial acetic acid at theratio of 5% of theweight of minced
fish. Itisheated at 70-80°C for 30 min. onawater bath. Themixtureisfiltered and
theleft over ispressed to makepresscake. The press cakeisextracted with ethanol
which removes colour and moisture. Thisisagain filtered and pressed in acotton
cloth. The pressed cake isdried under sun or mechanically inadrier. Thedried
materia ispowdered and packed properly. The packed material isstored at room
temperaure.

Assessment activity

Prepare a write up on FPC
FISH SOUP POWDER

Whiteflesh of many low va uefishlikethreadfin bream, Sciaenids, perches, etc. can
be used to preparefish soup powder. Thisproduct has high consumer acceptability
and isnow produced by severa manufacturers.

Practical activity
Preparation of Fish Soup Powder

Thefreshfishisde-skinned and de-boned after cooking. Thefried onionisadded
to thismeat and ground to afine paste. Then coriander powder, cassava starch,
sugar, pepper powder, garlic, ascorbic acid, carboxy methyl cellulose and mono
sodium glutamate are ground to afine paste. Mix with ground paste. Spreadto a
thin layer, dry under vaccum, pulveriseand sieve. Mix with milk powder and pack in
laminated pouches.

Assessment activity
Practical work on Fish soup powde.
DRIED PRAWN PULP

Usuadly small sized thelly prawnsareused for making dried prawn pulp. Prawnis
cooked insalt water until it turnspink in colour. Dry in sunlight. Beatingin gunny

bags. Winnowing to separate shell. The pulpiscollected and packed properly.
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Practical activity
Preparation of Dried prawn pulp
MASMIN FLAKES

Aninnovativevaueadded product isprepared by smoking and drying tunamest.
Minced tunamesat ismixed with salt and liquid smoke, madeinto apasteand stuffed
inddeadainlesssted mould, after which blocksare cooked and driedtill themoisture
reaches bel ow 15%. Using aflaking machine, masmin flakes are produced and
dried again to get the product moisture content below 10%. F akesare then packed
in polyester/polythene laminated pouches and stored at room temperature. Masmin
flakesprepared by improved method has superior biochemical qualitiescompared
totraditional masmin. Thelower moistureof masmin flakesassureshigher shdf life.
Nutritional profiles such as protein content and lysine content are high. It shows
higher levelsof PUFA especially EPA, DHA and can play avital rolein attracting
consumer health consciousnessto thisproduct.

TE QUESTIONS

1. Namethe2typesof Marinades

2. Namethepreservation method inwhich theanaerobic fermentationinbrineor
immersioninvinegar ispractised

3. Givenbdow aresomefishery va ueadded products. Select thebreaded product
a. fishpickle
b. fishsausage
c. fishmomos
d. fishcutlet
4. Lakshdweepisfamousfor thisproduct
It isasmoked product.
Itismadefrom Tunafish.
Namethe product.

5. Namethefishery valueadded product for which natural or artificial casingis
necessary for the preparation.

6. You areaskedto preparefish pickleinthe practical examination. Writethe

procedureto prepareit.



Reference Book |

UNIT 4.2
Fishery Byproducts

Introduction

Fishoffa andtrash fishesarethemgor sourcesfor the production of fish byproducts.
Fish flesh on an average contains 15-20% protein. Some speciesof fish contain
very high amounts of body oil. Few speciesof fish like shark, cod etc. are good
sourcesof liver ail. Fish processing andfilleting industriesturn out large quantities of
fishery waste. All these are good sourcesof high quality protein, fat, minerasetc.
and are used to produce different fishery byproducts.

Thetraditiona fishery byproductsarefishmed, fish body and liver oils, fish maws/
isinglassetc. Fish protein concentrate, pearl essence, fish skinleather etc. aresome
other byproductsgenerally processed out of fish and fish waste. Chitin and chitosan
processed out of shrimp, crab and other crustacean shell waste are byproducts of
high economicvaue. Biochemica and pharmaceutica productslikebilesdts, insulin,
glucosamineetc. are byproducts of great significance. A brief account of some of
theimportant fishery byproductsisgiven below.

Learning Outcomes
Thelearner:
*  Prepareschitin& chitosan
*  Preparesshrimp extract
*  PreparesFishmed
*  PreparesFishbody oil
»  Describesthe preparation of Pearl essence
»  Describesthe preparation of Isinglass
* PreparesFishsilage
Chitin and Chitosan
Chitinisthe second most abundant biopolymer on earth next only tocellulose. Itis
awhite, hard, inelastic nitrogenous pol ysaccharide extensively used for several

purposes. InIndia, thesinglelargest sourceof chitinistheshrimp shell waste. Chitin
isproduced fromthe shell waste by deprotei nisation and demineralization. Chitosan

N
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isproduced by the deacetylaion of chitin. Chitosan hasseverd industria and medicina
uses.

Chitosan is used

e growth promoter inanimasand birds, used asan ingredient in their feed.
»  claifyingagent of fruit juices

e purificaionof drinkingwater

e treatment of wastewater and sewage effluents

e gzingagentintextilesand paper

e pharmaceutical and cosmeticindustry

Practicals

Preparation of chitinand chitosan

Chitinisprepared from shrimp or crab shell waste whichinvolvestwo important
steps, deminerdisation of thewasteusingaminera acid followed by deproteinsation
of thedemineralised massusing adilutesolution of caustic soda. Theshell wasteis
dirredwell withdilutehydrochloricacid (1.2N) until it becomessoft. Deminerdisation
may takeupto 1-2 hoursfor completion andisindicated by stoppage of effervescence.
Theliquidisdecanted and themassiswashed withwater until freeof acid. Thenthe
residueisboiled in 5% NaOH for 30 minutes. Drain the solution and wash the
resduetill freeof dkali. Filter off the liquid and dry under sun or using mechanical
drier.

Chitosan isprepared by the deactylation of chitinwith 60% NaOH or KOHin 1:1
ratiofor 90 minutesat 95-100°C. The alkali isdrained off and theresidueiswashed
repeatedly usngwater until itisfreefromakali. Theresdueisthendriedinsunorin
amechanical drier. It isthen packed in polythene bags.

Assessment activities

Quiz

Draw chart for preparation of chitin
Shrimp extract

Large quantitiesof prawn waste arethrown away aswaste. Thehigh percentage of
protein present in thiswaste can beisol ated for human consumption or asanimal
feed.

&
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Practicals
Preparation of shrimp extract

Prawvn wasteiswashed to removedirt, sand, etc. Thenitis boiled with 3% NaOH
for 30 minutes. It isthenfiltered and thefiltrateisneutralized withaceticacid. The
filtrateisconcentrated to obtain semi solid mass. Itispacked in polythenebagsand
storedinfrozen condition.

Assessment activities

Quiz

Port folio

Report on shrimp extract preparation
Fish meal

Fish meal isacommercid product madefrom fish offa and trashfish. Itisabrown
powder or cakewith high nutrient. Congtituentsof meal vary depending onthetype
of raw material and the processused. Proteinisgenerally around 65%. Moisture,
fat and ash content vary at 6-10%, 5-10% and 12-33% respectively. Fish meal is
also animportant source for mineral s such as calcium, phosphorus, copper, zinc,
manganese, iodine and selenium. Hencefishmeal isconsidered to beaval uable
congtituent of fish and poultry feeds.

Practicals
Preparation
Fish meal is prepared mainly by two processes —wet rendering and dry rendering.

WEet renderingisnormally applied tofatty fishwhereit isboiled with water torender
the bones and meat portions soft. The agueous portion decanted and the solid portion
ispressedin acanvasbag with screw pressto removefurther quantity of water and
oil. Thefiltrate and pressed out liquid together iscalled stick-water. Thewhole
liquidisthen centrifuged to removeoil. The pressed cakeisdried and then pul verized
inagrinder and Seved to get uniform size. Pack in polythene pouches. Inwet rendering
someof thesolublenutrientslike proteins, minerdsand vitaminsarelostinthestick
water. Most of thefat content isexpelled out along with stick water inthe wet
rendering.

Dry rendering isthe process employed to lean fish whereitisdried in thesunto
moisturelevelsof about 10% . It isthen pulverized and packed. All nutrientsare




B VARINE FISHERIES AND SEA FOOD PROCESSING

retained inthedry rendering. Indry rendering fat isretained in thefinal product, it
getseasily oxidized and rancid, adversdly affecting itsqudity and shelf life.

Assessment activities

Quiz

Draw flow chart for preparation of fish meal by wet rendering method.

Port folio

Report onfishmed preparation

Fieldvigt report

Fish body oil

Body ail is extracted fromfatty fisheslike Oil sardine. Fish body oil isa so obtained
asabyproduct of fish mea production.

Uses

*  Preparation of factice, anartificid rubber filling compound from sardineil
e Fatliquoringintheleather industry

e Temperingof sted

e Bachingof jute

e Manufactureof insecticidal soap

*  Protectivecoat onwooden fishing crafts

Practicals

Preparation of fish body oil

Theraw material iswashed, cooked with equal quantity of water for 30 minutes
with occasond stirringtill oil floatson the surface. Theoil that floats onthe surface
iscollected. Itisthen boiled again for another half an hour with occasional stirring
and allowed to settle. The upper layer of the oil is decanted and water is kept
separately. The cooked massisthen pressedin acloth bag using ascrew press. The
pressliquor and theliquid portion already decanted and kept earlier are mixed and
common saltisadded and stirred. Thishelpsquick separation of oil. Theoil isthen
heated on awater bath to remove adhering water and stored inair tight containers.

Assessment activities
Draw chart for preparation of fish body ail
Quiz

&>
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Pearl essence

Guanineisdeposited in the epidermd layer and onthe scal esof most of thepelagic
fishes. Sincethose crystdline guanine are suspended in asuitable sol vent the product
iscdled pearl essence. Thescalesare soaked in gasolineto separate pearl essence
from protein and water. The pearl essenceistransferredinto gasolinewhereit floats
to the surface. The separated pear| essenceisthenfiltered to obtainthefineparticles
of pearl essence.

Uses

* Arificid peal

»  Shiny coatingsin ashtrays, fishingrods, book covers, textiles, jewe lery boxes,
umbrellahandlesand dectriclight switches.

Assessment activities

Quiz

Isinglass / Fish maws

Dried air bladders (swim bladders) of catfish, carps, edls, polynemids, sciaenids,
seabass, etc. iscaled Fishmaws. They arerichin collagen and used asdelicacy in
Chinese soups. Thebladdersarefirst removed from the sel ected fish and blood and
adhering fat material sare scraped off. They arethen cut open and washed thoroughly
in running water. Then the outer black membrane is removed by scraping.
Subsequently thebladdersare cut into piecesand aredriedinan artificia drier or in
sun and stored in suitable containers. Isinglass, so prepared isused for clarifying
beverageslike wine, beer and vinegar. Isinglass also reduces 2 to 0.05% of the
suspended solidsin beer and increasesfiltration rate from 3000to 11,000 liters. It
can a so be used as an adhesi ve base and in confectionery product, Indian ink and
asan efficient adhesivefor glass, pottery and | eather. Productswith lessthan 8%
moi sture content are however, preferred for industrial purposes.

Assessment activities

Quiz

Fish silage

Fishdlageisaliquid product madefromtrashfish or fishoffa that areliquefied by

the action of enzymesinthefish inthe presence of an added acid. The enzymes
breakdown fish proteininto smaler solubleunitsand theacid hel psto speed up their
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activity while preventing bacterial spoilage. Formic, propionic, sulphuric and
phosphoric acidsare used. Normally about 3-4% of acid isadded so that the pH
remainsat or below 4.0.

Practicals
Preparation of fish silage

Fish or offal isground and mixed well with 3.5% by weight of formic acid of 85%
concentration using amechanica mixer. Thequantity of acid used must besufficient
to bring down the pH of themixtureto 4. Periodic agitation will assist the process of
liquefaction of protein that may take 1-2 weeks depending upon thefreshnessand
oil content of fish.

Uses

Fishsilage isused ascattlefeed.

Assessment activities

Seminar onfishery byproducts
Unit test

Quiz

Port folio

Report onfishslage

TE questions

1. Namethetwo methodsemployed for preparation of fishmeal.

2. Givenbelow aretheusesof afishery byproduct. Namethe byproduct.
» preparation of factice, an artificid rubber filling compound
»  coating onwoodenfishing crafts

3. Varun prepared afishery byproduct from the scales of sardines, mackerels,
carps, mulletsand ribbon fishes. [dentify it.

4. Inapre- processing plant large quantities of prawn shell wasteisavailable.
Canyou usethisfor making any fishery byproduct?. If yes, namethe product
and describe the method of preparation.

5.  Whatisusedfor thepreparation of isnglass?

N
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UNIT 4.3
MISCELLANEOUS AQUATIC PRODUCTS

Introduction

Though aquatic products are largely based on fish related products, plant origin
productsa so contribute substantia proportion to the aquatic products. Seaweeds
arethemgor plant itemsfrom seaand they have higher content of important minerals
likecalcium andiron thanfruits. It hasimportant rolein thefood consumption of
people. Thisunit highlightstheimportant plant and animal based aquatic products
and their usage. Some aquatic productslike Ambergrishasimportancein perfume
industry.

Learning Outcomes

Thelearner:

*  Explainsthesourceand importanceof Algin

*  Explainsthesource andimportance of Agar agar

*  Explainsthesource andimportance of Carrageenan

*  Explainsthe sourceand importance of Beche-de-mer

. Explansthe sourceand importance of Ambergris

Detailing of Unit

Algin

Algin, dsocdleddginicacid or dginate,
isapolysaccharidedistributed widdly in
thecdl wallsof brown agae; bindswith
water to form aviscousgum. Itscolour
rangesfromwhiteto yellowish-brown. It
is sold in filamentous, granular or
powdered forms. Alginates are refined from brown seaweeds. A widevariety of
brown seaweeds of the phylum Phaeophyceae are harvested throughout theworld
to be converted into theraw material commonly known assodium alginate.

Brown algae

Uses

Sodium alginate hasawide use acrossawide variety of industriesincluding food,
textileprinting and pharmaceutical . Dental impression materid utilizesdginaeasits
meansof gelling. Alginateisboth food and skin safe.
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*  Manufactureof paper and textiles, water proofing and fireproofing fabrics.

* Infoodindustry asathickening agent for drinks, ice cream and cosmeticsand
asagelingagentfor jelies.

* Inpharmaceutical preparations, such as Gaviscon, inwhichit combineswith
bicarbonatetoinhibit reflux.

*  Sodiumaginateisused asanimpression-making materia indentistry.

*  Sodiumdginateisusedinreactivedye printing and asathickener for reactive
dyesintextilescreen-printing. Alginates do not react with these dyesand wash
out easily, unlike starch-based thickeners.

e Cdciumadginateisusedin different typesof medical productsincluding skin
wound dressingsto promote healing and can beremoved with less pain than
conventiona dressings.

Preparation

Seaweed isbroken into pieces and stirred with ahot solution of an akali, usually
sodium carbonate, for about two hours. The a ginate dissolvesas sodium aginate
togiveaverythick durry. Thissurry a so containsthe part of the seaweed that does
not dissolve, mainly cellulose. Thisinsolubleresidueisfiltered. Thegoal of the
extraction processisto obtain dry, powdered, sodium aginate. The calcium and
magnesium saltsdo not dissolveinwater; the sodium salt does.

Agar agar

Agarisagel forming substance solublein hot water. It isacomplex mixture of
polysaccharides obtained from the cell wall of certain speciesof red algae. Itis
mainly a mixture of two polysaccharides — Agarose and Agaropectin. The major
sourceof agar isagar yieldingred algee like Gracilaria, Gelidium and Pterocladia
The characteristicsof agar includesthe gelling power in agueousenvironment. (It
givesgel swithout flavour) and it withstandsthermal treatment above 100°C.

Agar platesfor microbial culture Plant Tissue culturein agar
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Uses

*  Thickeningandgdling agent

* Inbakery,itisusedto cover cakesasinicing

* Inbacteriology, itisused for the preparation of culture media
* Inconfectionery, itisusedtopreparejellies

* Itisusedasplant tissueculture medium

Carrageenan

Carrageenan or carrageenin is a polysaccharide extracted from red edible
seaweeds. They arewidely used inthefood industry, for their gelling, thickening,
and stabilizing properties. Their main gpplicationisin dairy and mesat products, due
to their strong binding to food proteins.

Gelatinous extracts of the seaweed, Chondrus crispus (Irish Moss) is used as
food additives, an alternative to gelatin in some applications or may be used to
replacegelatinin confectionery.

Preparation

The seaweed isdried, ground and washed thoroughly. After treatment with hot
alkali solution (e.g., 5-8% potassium hydroxide), the cellulose is removed from the
carrageenan by centrifugation and filtration. Theresulting carrageenan solutionis
then concentrated by evaporation. It isdried and ground to specification.

Uses

»  Dessarts, icecream, cream, milkshakes, yogurts, salad dressings, sweetened
condensed milks

»  Sauces. usedtoincreaseviscosity
*  Bea: claifier toremovehaze-causing proteins
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*  Paésand processed meets(e.g., ham): subgtitutefor fa, increasewater retention,
andincreasevolume.

*  Toothpaste: stabilizer to prevent constituents separating

*  Fruit Gushers: ingredient intheencapsul ated gel

*  Firefighting foam: thickener to causefoam to become sticky
e Shampoo and cosmetic creams. thickener

* Airfreshener ges

*  Marbling: theancient art of paper and fabric marbling usesacarrageenan mixture
onwhich paintsor inksfloat; the paper or fabricisthenlaid onit, absorbing the
colours

e Shoepolish: gel toincreaseviscosity
»  Biotechnology: gd toimmobilizecdls/enzymes
e Pharmaceuticas. used asaninactive excipientinpills tablets

e Soymilk and other plant milks: used to thicken, in an attempt to emul ate the
consistency of wholemilk

*  Diet sodas: to enhancetexture and suspend flavours
* Petfood

*  Persond lubricants

e Vegetarian hot dogs

Beche-de-mer

Thefood product prepared from Sea cucumbers ( marine animals of the Phylum
Echinoder mata, ClassHolothuroidea, GenusHolothuria) iscalled Beche-de-
mer. They areusedinfresh or dried forminvariouscuisines. Insomecultura contexts
the seacucumber isthought to have medicina vaue.

-~

| sea cucumber
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Ambergris

Ambergrisisacompound excreted from
theintestine of sperm whalesand found
floating on sea surface and on coastal
areas. It hasapeculiar musk odour and
used in blending large number of exotic
perfumes. Ambergrisisoften spottedin
tropical and sub tropical sea shores of
many countries like Australia,
Newzedland, Indiaand Bahamas.

Ambergrisisnow considered asamorbid materid fromtheintestinal tract of soerm
whale. It comesfrom the stomach of dead whal es. When sperm whalefeedson
cuttlefish, dueto someinjury or unknown reason ambergrisisformedintheintestine.
Thisisbased onthe observation that often smal fragmentsof cuttlefisharefound in
the ambergriswhen collected freshly.

A good quality ambergrisis soft, waxy and gray in color and is found to have
concentriclayered structureresembling that of onion. Itismainly used in perfumery
astinctureand essencefor fixing delicate odours.

TE Questions
1. Writeshort noteson agar agar
Statetheusesof agin.

Beche-de-mer is prepared from
Nametheproduct obtained from spermwhaewhichisusedin perfumeindustry.
Find the odd man out.

o b~ w DN

Laminaria, Macrocystis, Ascophyllum, Gelidium, Staphylococcus
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UNIT 4.4
PACKAGING OF FISHERY PRODUCTS

Introduction

Packagingisanimportant part of production, storageand distribution of any product.
It facilitates the easier and safer transport of the product and protects it from
contamination and loss, damage or degradation etc. It a so providesan opportunity
tothebuyer toidentify the product and of course persuadesthe buyer to purchase
the product. Thisunit helpsto get basicideaof packaging material and packing
methods. Packaging may be defined asthe meansof ensuring the safedelivery of a
product to theend consumer in sound condition at the minimum overall cost. Food
packagingisan externad meansof preservation of food during storage, trangportation
and distribution. They should facilitate storage, effective chilling, internal andlong
distance transport, easy determination of quantitiesand display inwhole saleand
retail markets. Packaging material s protect the product from contamination or loss.
Theprinting ontheexterior of the package hel psto identify the brand and attract the
buyer’s attention.

Learning Outcomes

Thelearner:

* Identifiespacking materialslike Glasscontainers, Metal cans, Types of paper
packages, Cedllophane, LDPE, HDPE, Aluminiumfoil and Retort pouch

*  Practises packing of Frozen Materid likelQF products, Block frozen Products.

»  Practisespacking methodslike, packing on stand pouch, packing in polythene
covers,

e Categorises the packing of various value added fishery products and by
products.

»  Classfiesthepackaging of canned fishandfishpickle
*  BEvauatesmodern packing methods likeMAPR, CAPR, Vacuum packing.

Packing materials

Glass containers

Glasscontainersareoneof theimportant materia sfor food packaging. Itisstrong,
rigid, chemically inert and can bemoulded in to variety of sizeand shape. Itisan
excellent barrier to solids, liquids, gases and gives protection against flavour and
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odour contamination. The main disadvantageisthat itisfragilein nature.

Metal cans

It ismainly used for heat sterilized products. Different typesof metd containerslike
standard tin plate, light weight tin plateand tin free steel etc. areavailableinthe
market. Metal canshave superior strength and canfill products easily. Themain
disadvantagesareweight, difficulty in reclosing and disposal.

Paper

Considerable quantity of packaged foods are stored and distributed in packages
made out of paper or paper based products. Because of itslow cogt, easy availability
and versatility it retainsfirst positionin packaging materias. Itispermeableto gases
and moi sture and | osesits strength when wet. Ordinary paper isnot oil resistant but
can be maderesistant by mechanical process during manufacture. The different
types of papersused in packaging of seafood arelisted below.

»  Kiraft paper : Thisisastrong paper andisused for themanufactureof corrugated
fibre board box.

»  Parchment paper : Thesurface of parchment paper ismoreintact than kraft
paper and it hasgreater il resistance and wet strength properties

»  Greaseproof paper : Itisresstant to oil and fat but thisproperty islost when
the paper becomeswet. It isused for wrapping fish, meat and diary products.

*  Paper board: Thick paper iscalled paper board. Paper boardsare used for
carton making.

Cellophane

It isproduced from highly purified cellulose. Uncoated cellophaneisflexible, strong,
transparent, grease proof, hygroscopi c and permeabl eto water vapour. When both
sdesof thefilm are coated with moistureresistant lacquers, permegbility to vapour
and other gasesisgreatly reduced. Polythene coated cellophaneisavailable. It has
low permeability to odours so that thearomaisretained in the packageitself.

Low Density Polyethylene - LDPE

Most widely used packaging materia asit posses qualities such astransparency,
water-vapour impermeability, heat stability, chemical inertnessand low cost of
production. It resists temperature between — 40 to 85°C. It is made by the
polymerisation ethylene (natura stateisgas) under high pressureand temperature.
Thedensity of thefinished product islow anditiscalled low density polyethylene.
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High Density Polyethylene - HDPE

Itisproduced by low pressure process. Thedensity of thefinished product ishigh.
HDPE isstronger, thicker and lessflexiblethan LDPE and haslower permesbility to
gasesand moisture. It can withstand temperature upto121°C.

Aluminium foil

Aluminiumfoil isasolid sheet rolled to athicknesslessthan 0.006 inches. It has
propertieslikereflectivity, thermal conductivity, light weight, corrosion resistance,
greaseand oil resistance, tastel essness, odourlessness, heat and flameresistance.
Aluminiumfoil freefrom defectsisaperfect barrier of moistureand oxygen. Itisthe
cheapest material to usefor the said properties. Foils of thickness8to 10 micron
areused for food packing.

Retort pouch

Retort pouch isatype of flexiblepackaging material for canned products. It can
withstand therma processing. Itismadeof threematerids, an outer layer of polyester
for strength, amiddlelayer of duminiumfoil asbarrier for moisture, light and gasand
aninner layer poly propyleneastheheat seal and food contact material. The pouch
isthinner than cans and takes|esstimeto reach sterilization temperature. It can be
easily opened by cutting with scissors. The main disadvantage of pouch packing
could bethat they arenot robust like cansand special packaging systemisrequired
for transportation.

Assessment activity

Collection and Exhibition of different typesof packaging materias

Assignment on packing materids

Packaging of frozen Fish

InIndiaSeafood industry hasemerged asone of the mag or export oriented industry.
Indiaexportsninety varieties of seafood productsto variouscountriesall over the
world. Of these, frozen products dominatesthetrade. Frozen shrimp, Frozenfish,

Cuttlefish and Squids areimportant marine products exported from India. A suitable
frozen fish package must be ableto meet thefollowing requirements.

*  Reductioninmoistureloss, oxidation and change of odour and flavour.
*  Reentionof volatileflavours

*  Hexibility tofit the contour of thefood.

*  Resigtanceto puncture, brittlenessand deterioration at |ow temperature.
*  Easeoffilling.
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The conventiona system of processing shrimpsisto in platefreezersasblocksof 2
kgand4kg. Thematerid for packing comprisesL DPE/HDPE films, duplex carton
and corrugated fibre board box. The problemswith this packaging system are their
low mechanical strength and tendency to get wet dueto deposit of moisture.

Shrimpsarefrozen asblocks of 2 kg each in duplex board cartonslined with low
density polyethylene (LDPE) and 10 such cartons are packed in master cartons
made of 5 ply or 7 ply corrugated fibre board box. Fishes, cuttlefish and squid
products are frozen as 2 kg or 4 kg blocks. 10 or 5 such blocks are packed in
master cartonsmade of 5 ply or 7 ply corrugated fibre board box lined with low
density polyethylene( LDPE).

|QF productsarefilled in aprimary container (plastic mono film, co - extruded film
or laminated pouches) of capacity varying from 200 gmto 4 kg. After weighingthe
primary pack is closed by heat sealing and further packed in master cartonsfor
storageand transportation. If and when duplex cartonisused , it will bedesirableto
uselaminated plagticfilm ontheinner sdeof thecarton (Themost effectivefilmis10
micron poly propylene).

Practical Activity

Preparation and packaging of 2 kg block frozen shrimp and fish

Assessment activity

Evduatethepersond skill of learnerson packaging of variousfrozenfishery products.
Packaging of dried Fishery products

Basketswith braided coconut or pdmyraleavesarethe containersexclusively used
for packing thisproduct both for export and interna distribution.An overwrap with
gunny fabricsisgiven asreinforcement inthe case of products meant for export and
those which haveto betransported over long distance inside the country.

But now thebulk of packaging materia in usearewaxed corrugated cartons, dead
wood or plywood boxes and high density polyethylene ( HDPE isimperviousto
microbid andinsect atack ). Thecommonly used packaging materia for consumer
pack of dry fish arelow density polyethylene or poly propylene.

Practical Activity

Preparation and packaging of dried fishery products such as dried anchovy and
driedshrimp
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Assesment activity

Packaging of dried fishery products
Packaging of value added fishery products and byproducts

Astheseafood industry in Indiastarted diversifyinginto the production of various
value added fishery products, packing of these products become necessary.
Processing technol ogieshave been devel oped for preparing fish ready to cook and
ready to serveand value added productsfrom many varietiesof chegper fishwhich
hasless demand in the fresh fish market. The most important such productsare
battered and breaded shrimp, Squid rings, suffed squid, fish fingers, fish cutlet and
fishmomosetc. Thethermoformed trays produced from food grade PV C and poly
styrenearesuitablefor packaging va ueadded fishery products. Thesethermoformed
traysareusualy sedled with polyester based film and areuseful in sef service system.

Practical Activity

Preparation and packaging of vaueadded Fishery productssuch as fish sausagefish
cutlet andfishmomos

Assessment activity

Packaging of value added Fishery products
Packaging of canned fish and fish pickle

Anided cannedfish package should be hermeticaly sedable, thermaly conductive,
Inexpensive and without affecting the odour, colour, texture or food value of the
content. Sulphur resistant lacquered cansare general ly used for food products. Tin
plate cans and a uminium cans are also become popul ar. Today bulk of the canned
fishintheworldisbeing packed in aluminium cansasit does not produce dark
sulphur stains.

Thetraditiona material for packing of pickled productsisglass bottl es because of
itsrigidity, inertness, nontoxicity, durability and non permeghility togasesand moisture.
But recently flexible packaging materials based on polyester laminated with LDPE —
HDPE co- extruded filmarein use. Inthisflexible packaging materid spicklecan be
kept for aperiod of 7 to 8 months at ambient temperature . These materialsdo not
have any bad effect on the product and can befabricated as stand up packswith all
detail sprinted. Sothismateria can replacethe glasscontainersand thecost isa so
found to belessthan that of glass containers.
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Practicals

Preparation and packaging of fish pickle
Assessment activity

Packaging of fishpickle

Modern Packaging Methods
Vacuum Packing

Vacuum Packing isamethod of packaging that removesair from the package prior
to sedling. Thismethod involves manudly or automatically placed itemsinaplastic
film package, removing air from inside and sealing the package. Shrink filmisused
to haveatight fit to the contents.

Modified Atmosphere Packaging (MAP)

The high ambient temperature of tropical countriesfavoursrapid multiplication of
microbesand thereby acce erates spoilage. Presently iceand mechanicd refrigeration
are the common methodsto retard microbial and enzymatic spoilage. Modified
Atmosphere packaging (MAP) isatechnologically viablemethod developedasa
supplement to iceand mechanical refrigeration to reducethelossand extend the
storagelife of fresh seafood products.

InMAP air isreplaced with different gas mixturesto regulate/ retard microbial
activity and discard discol ouration of the product. The gasesnormally employed are
carbon dioxide, mixturesof carbon dioxideand oxygen, carbon dioxideand nitrogen,
oxygen and nitrogen. Packaging materia sgeneraly employed for thispurposeare
flexiblefilmsof nylon, PV C moul ded traysand low density polyethylene.

Controlled Atmosphere Packaging (CAP)

A controlled atmosphereisan agricultural storage method; an atmosphereinwhich
oxygen, carbon dioxide and nitrogen concentrations aswell astemperature and
humidity areregulated. CAPisusualy employedinthe storage of fruitswherethe
respiration rateisretarded so that they do not mature as quickly, which helpsto
maintain crispnessand flavour. During thistime, the starch a so slowly changesto
sugar, so that the fruits coming out of CAP has that “just-picked” taste.
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TE Questions

1.
2.

5.

Listout different packaging materia susedfor the packaging of fishery products
Expandthefollowing

HDPE, LDPE, PVC

Statethedifference between kraft paper and parchment paper
Matchthefollowing

a. Glasscontainer i Fishand mesat
b. Metd cans i Fshpickle
c. Grease proof paper i Cannedfoods

Prepare an article about the advantages of Retort pouch over metal can

EXTENDED ACTIVITY

Project proposal preparation for asmall scalefishery value added product unit.
Seminar on Prospectus of Battered and Breaded productsin Indian market.
LIST OF PRACTICALS

© © N o 0 ~ 0D P
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Preparation of fish /clam/prawvn pickle
Evaluatetheeconomicsin preparation of fish /clam/prawn pickle
Preparation of fish /clam/prawn cutlet

Evaluatetheeconomicsin preparation of fish/clam/prawn cutlet
Preparation of fishwafers

Preparation of Fish sausage

Preparation of Fish Finger

Preparation of Fishmomos

Preparation of fishwafers

Preparation of chitin & chitosan

. Preparation of fish mesl

Preparation of Fish body oil
Preparation of Fish Silage

Exhibition on packing materialslike Glass containers, Metd cans, Typesof
paper packages, Cdlophane, LDPE, HDPE, Aluminiumfoil and Retort pouch.
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