e e e d

ISer_ ;'G:'{:__u His | Val Cy Phe







VT e -

CMFRI SPECIAL PUBLICATION
Number 8

MANUAL OF RESEARCH METHODS FOR
FISH AND SHELLFISH NUTRITION

Issued on the occasion of the Workshop on
METHODOLOGY FOR FISH AND SHELLFISH NUTRITION
organised by
The Centre of Advanced Studies In Maricufture,
Central Marine Fisheries Research Institute,
held at Cochin from 11 - 168 January 1852



Published by: E. G, SILAS

Director
Central Marine Fisherles Rescarch Institute

COCHIN



PREFACE

The Centre of Advanced Studies in Mariculture established
at the Central Marine Flsherles Research Ia;titute has been
conducting Workshops in Research Methodologies on specialised
disciplines with a view to enhance the competence of the sclenti-
fie workers specialising in researches connected with mariculture.
The main emphasls in mariculture research has been directed
towards the development of economically viable culture techniques
for culturable species of fish and shellfish, with a view to
augmenting the fish and shellfish production of the country. In
order to develop low-cost technolegies the essential operational
inputs have to be rationally utilized.

+

It haz been well established that feedintg constitutes the
major cost of production, often exceeding 50 per cent of the
operating costs in intensive aquaculture o;;eratioru'. Two main
factors affecting the cost af feeding are cﬁmpoaition of the diet
and efficiency of feed conversion. In order to develop laast-
cost formula diets of high conversion afficiency, knowledge of
the nutritional requirements of the dilfferent specles during the
different phases of the life cycls and the nutritive value of the
complex- feed ingredients avalilable in the country to the candidate
species 13 a prerequisite.

The existing information on the nutritional reguirements
of cultivated species of fish and shellfish in India, is meagre
and recently research has been intensified tn this area. Lf
researches on this field could be cerpied ut using standardised
experimental procedures, the data obtafed on the nutrit?onal
reguirements of the different specics could e stored in & fish
atd ghellfish nutrition data bapk, fram where data could be
disseminated to tiie users such as feed mamafactulers, farmers,
extenslon workers and research workers as and when required,

Ik is also tiecessary that the data colliegted on the chenlcal
oconpositlon £ the feed ingredicnts and their aubcitive value
tor the species should be based un standard chemical methods
and exparimental provedures so that the data could be stoered in
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vanious mertods on, compgsition, analysis of feeds

coefficient; protein evaluation: b.l.oenemetics; determj.nat:l.on

of essantial amino acid requirements. wsing radioisotope methnd:
ragearch. test diets for fishes and prawns: feed fomulation _
methoda; experimental deaign, ete. Methods of praparation of
microparticulate dlets, phytoplankton and zppp.l.apkton oylture '
methods, ete, are also locluded to facilj.taﬁe larval matrition
studies, . Hany of tha methods given in the manpual have been
standardized for fish and shellfish nutrition studies in India
and abroad. . The users can also gain maxi.mum beneflt by auit.able
modificationa of other methods which are given as guidel.tnas.

o I would like t.o thank all t;ne sclent:ific and technical
staff especlally Shrd s. Ahamed AlSL, pr. I{. Ala.qarsuauni,
Shri D.C,V. Easterson, Shri C.P, Goplnathan, Shri T. Jacob,
Shri M.S. Mathu, .Dr. R. Paul Raj, Dr. A.G. Fonniah and
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le. b. vedavyasa Rao who have rendered assistance during the
preparation of thi= manual. Thanks are also due to Shri Johnson,

Librarian and Shri Kambadkar, Technical Assistant, Central Marlne

risteries Research Institute, for the help rendered i:lythlu in
prioting this manual.

(E.¢, 3il&s)
Director, CMFRI,
Sub-Project Coordinator,
Ceantre of Advanced Studies in Mariculeupw
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CHAPTER 12

&
PREPARATION OF ARTITICIAL PIETS FOR NUTREITIOHAL STUDIES

1 TEST DIET FOR FISHES

The H 440 standard reforence diet of Halver (1969) has®
proven satisfactory for use with a varlety of specles of fishes,
If this exact formula does not prove satlsfactory for growth and

survival of the test Fish, slight modifications of clearly

explained ingredient changes still permit meaningful comparisons

of the test fish results with other species.

Diets may ba prepared as moist, semi-moist or dry diet,
or as a powder, rolled pellets, extruded pellets, or compressed

pellets,

1.1 standard Referonce Diet He440

complete test diet {gy vitamin Hixture

vitamin-free casein 38 L=callulase
white dextrin 28 Choline chlorifa
Gelatin 12  Inositol
Corn oil & LeAscorbic acid
Cod liver oll 3 Nicotinic acid
vitanin mixture 9 Ca=pantothenate
Mineral Mix 4 Riboflavin
e Thiamine HC]
Total 1co Pyridoxine MCl
Hater 200 Menadione (K}
Total diet az feed -3-0-0_ Folic acid
vitamin 312
Biotin

L~-tocopherol-acetate (E)

(g)

8.000
0.500
0.200
0.100
0.075
0.050
0.020
0.805
0.00%
0.004
0.0015
0.0011
0.0005
0.040

* prepared by akio Hanazawa, Professor of Hutritiopal Chemistry,
University of Kagoshima, Japan, 3. Paul Raj and 3yed Ahamed
Ali, Central Marine PFisneries Research Institute, Cochin-18.
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#ineral Iix (g} USP_XIT Mo.2 {9
USP XIT No.2 99.50 Caloium biphosphate 13,59
AlCY,.6H,0 0.015 Calaium lactate 32.70
2n 85,.H,0 C.300 Ferric citrate : 2.97
cucl 0. 010 Hagnesium sulphate 13.20
HMnS0, . H,0 0.080 Potassium phosphate
472 23.98
{dlbasie¢) *
44 0.015 Sodium biphosphate 8,72
Cocl, . 64,0 0. 100 Sodium chloride 4438
—————
99.50

1.2 Preparation of Halver's diet

Galatin
Take in the container, add cold water and haat with
stirring in a water bath at 80°C to dissolve gelatin.

remove from heat

2dd with stirring - daxtrin (first) Casein {second)
minerals, oils and vitamins as temperature decrease
mix well until the temperature decreased to 40°C
Varm diet

transfer into another container put into the

refrigerator at 5°C

Artificial diet

Hix Le=tocopherol with oilse
Mix 1 part of vitanins with 8 parts of Lecellulose and
Add vitamin By, in water during £inal mixing.

2 TEST DIET POR THZ PRAWN, PEMNAEUS JAPOWICUS

Ingredients q
Casein {vitamin-free) © 80,0
Glucosge . ) 5.5

Buerose 10.0

Rl



Ingredients a4
a=3tarch 4.0
Glucosamine HCL 0.3
Sodium eltrate 0.3
Sodiun succinate 0.3
Cholestarcl 0.5
Pollack liver oil 2.0
Minerals*l . 3.5
vitamins"? 3.2
cellulose powder 1.9

+ Water 130-135 ml 100.02

*1, *2 Miperals and vitamins for thagtest
diet of prawn, P. japonicus

Vitamins ng Vitamine
Thiamine HC1 (Bl) 4.9 Menadione
Riboflavin (B,) 8.0 B-Carctene

P, Aminobenzole acid 10.0

Biotin D.4
Inositol 400,0
Niacin 40.0
Ca Panthothenate &0.0
Pyridoxine HCl 12.0
Minerals
K2H904
Ca3{904)2
NaH2PO42H29
Hg50,7H,0
#ns0, 34,0
Fesso 4':-'1-1'20

a=Tocopheral (vitamin E)
Calcipherol
Cyanocobalamine (312)
Ha Ascorbate {vitaaln C}
Foelic acid

Cheline HCL

Total

2.0
2.72
0.79

C3.02
0.004
0.0L5

Total 8,349

4.0
9.6
20.0
1.2
0.08
2000.00
0.30
600.00

32000
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2.1 Preparation of Test Diets for the Prawn

1} vitamins are dissolved in either water or ethanol
and stored in a refrigerator at 53°C.

11} Hinerals are powderad Into a fine particle with a
- -7 mortar. and inixed well.
-1il} 'fﬁé pH.of diet is =djusted with 0,5H-NaOH (in most
case, 65~70 ml. of Q.5H-Naol solutlon) to pH 6.8-7.0
(optimum pid for the prawn diet).

Datailed procedures:

All the ingrediasnts are welghed and powdered into a
fine particle. Caseln, glucose, sucrose, a=-starch, gluco-
sanine HCLl, Na citrate, Ha succlnate, cholesterol, and agar
are combined and mixed thoroughly. To this, cellulese powder,
minerals, vitamins, and pollack liver il are added in turn
and mixed well. Finally, digtilled water (130-135 ml} is
added to the mixture of dry ingredients and mixed agaln, the
pH of diet being adjusted to pYd &.8«7.0 with O.5N=-Ha0Hd (or
1-HCLl). The mixture so obtained is heated in autoclave
{without addition of pressgure) at 100°C For 10 win. The
container 1s taken out from the autoclave, and the ingreé-
dients are mixed well and again heated at 100°C for 1O min.
by the same manner. The heated mixture of the ingredients
is packed into tle plastic tubos (Cleharon tubes) by the
similar manner to that .f casing of sausagee-making, The
cased diet is again heated at 100°C for 10 min, and then
cooled.
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