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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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N’utrition is 1ssue|d by t.he ant.{..'g pf A?van(;ed Studies .1.n Har:l.- '
culture on t.he occasion of the workahop on Methodology of Fish
apd shellgish Wtrﬂlﬂ? avy dmedvil
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u;n Mutrition 2t the. %ﬁ m uancuu.g;e, has. beeﬁ kiiﬂ e:mgh'
) uar:.cultm t.he '

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.
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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.
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Director, CMFRI,
Sub-Project Coordinator,
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DETERMINATION OF GROWTH INHIBITORS AND TOXINS™

1 INTRODUCTION

Cartain fesdptuffs contain natural toxins that; at high
enough levels, are growth inhibltors and sometlmnes fatal to the
animal consuming them. Principal among these are: (a) Urease-an
enzyme found in raw soybean which produces toxicity through the
hydrolyais of urea to amoniar {b) gossypol~an endogensus toxin
preaent in the gland of cottonseed which persists during pruduc-
tion of the meal unless removed Ly a special process, or, unless,
the cotton seed iz & glandless varletys (o) Isothiocyanates-
cyanogenic glycosides are found in linaeed and cassava; (d) aflaw
toxin 18 a class of extramaely potent toxins produced by the mould
Aspergillus flavus, Aflaktoxin may be present in any matsrials '
produced and stored under hot and humid conditions and is usually
found in groumndrnut cake, palm caka, copra cake and maize,

2 DETERMINATION OF UREASE ACTIVITY IN SOYBEAN MEAL

2.1 Apparatus
{a) Water bath at 40°C, capable of maintaining
temperature within # 1°C, with shaking device,

{b) Conical flaaks, 125 ml
{c} vVolumetric flasks, 25 ml and
{d} 3pectrophotometer,

2.2 peagents
{a) Dimathylaminobanzaldehyde solution {(DMAB):

Dissclve 16g DMAD in 1 litre 554 ethyl alcohol,
and add 100 ml concentrated hydroshloric acid (stable
for ona month)

{b)} Pyrophosphate buffer:

Dissolve 23.3g Na49207101-!20 in approximataly
980 ml dietililed water, Add 3 ml of concentirated

* Prepared Dy R. Paal HAj and Syed Anamed All, cCentral Marlne
Flisheries Research Institute, Cochin=18,
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HCl and then additional HCLl until the pH of the
ufker iz 7.7 = 7.8. Dilute to 1 litre.

(¢) Buffered urea solution:

Dissolve Q4g urea in 1 litre pyrophwsphats
muffer {stable for one week).

{d) 2Zinc acetate solution:

Dissolve 22.0g zine acetate 20,0 in distilled
water, add 3 ml of glacial acetic acid, and dilute
to 100 ml,

(@) Potassium ferrotyanide solution:

bissolve 10.6g K Fe (CN) 3,0 in distilled
water, and dilute to 100 mi.

{£) Charcoal

2.3 Procedure

Accurately waigh 1 g of soybaan meal into a conical flask
and 50 ml of the buffered urea solution, Incukate in water bath
for exactly 30 min at 40°C with ahaking. GRemove fram water
bath and quickly add Q.5 ml each of concentrated HCL, fertocys—
nide solution, zinc acetats solution and 0,1y of charcoal.
shake for 15 min. and filter, TIf the £iltrate is ooloured,
repeat the procedure ysing more charcoal, Pipette 10 ml
aliquots 9f the filtrate and the DMAB solution into a 25 mi
volumetric flask and make up to volume with distilled water.
Make up also a reagent blank (10 w1l DMAB made up to 25 ml with
water} and-a urea blank (10 ml buffered urea solution and 10 ml
BMAD made apto 15ml with water). Prepare a standard curve oy
plpetting aliguots of buffared urea solution from 2 to 12 ml
inta 25 ml veluwnetric flasks, adding 10 ml of DMAS and make up
to volume.

Mix £lasks well, stand in water bath at 25°C for 10 min,
and then read at 430 ma, Calculate ursase activity as mg/litre
urea in urea blank less mg/litre urea in sawple.
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3.1 Apparatus

ta)
{}
fc}
(d)
{2}

Moecinanical shaher

Jrectrophotometer

Tonical flasks, 253 1l capacity
volunetric flasks, 25 angd 250 ml and
yater bath (bolling)}

3.2 Reagents

{a}

()

(e}

(d}

(e

Aqueous, agetone, 7 parts agetone, 3 parts
distilled water (v/v)

hjuecus acetone - aniline aolution:

To 700 ml acotone and 300 ml distilled water
add 0.% ml redistilled aniline., Prepare solutlion
daily.

Agucous isopropyl alcoohol seolution: B parts
isopropyl aleohol, 2 parts dlistilled water (v/v)

Aniline:

Distill reagent grade aniline over a small
guantity of sine dust, discarding the first and
last 10 percent of the distidlate, Storz refrige-
rated in a brown ylzss stoppersd bottls. Stable
for saevaral menths.

Standard gossypal selution:

{i) Dizsolve 25 my of pure gossypol in aniline-
free acotone and transfer to a 250 ml volumetric
flask using 100 ml of acetone. Add 75 ml of
Gist{lled water, dilute o volume with acetone,
and mix.,

{11} Take Z0 ml of sclution {a} 2dd 100 ml pure
acatone, 60 wl of distilled watsr, mlx, and dilute
to 250 ml with pure acetons, Zolution {H) contalns
2.02 my gossyscl/ul and Ls stable for 24 h in
darkreirs,
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3.3 progedyre

Grind sample to PABE L/ WR: anrmt.ndm We‘m"ef-wng.ds o
overheat. Take approximately lgoe he seaple a6 W3 25, M'Tc.-,.:jr AL i
of pure acetons. Stir fov:iatew. miiten o S 100D B0, Aaios . an e e
filerats into two. TO ond portion a4 mcpellat of sodlam .
hydrexide and hast in a water bath for a few minutes. A

2 rannies o Igiiss

1ight yellow extract which does hot change colour with mediwm - on cvigd 8.0

nydroxide indicates that t.ho_oott.oueﬂ @meal 1s untreated and
procedure (1) should Be use _I&_‘ip‘i‘s’?ﬁiq'd ol lddidde en Yo vl i

he :Il! i ‘{,ﬁm.e&wwr Dl R G
of diani)Minogossypol and 3«% M‘m&’w*&) paglict e370010
Co- Lmneal omon et belsegxs oo wolbrsgeb (dm
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o [diw fe fesdilosh snafow of

- ko b 1 reenl 26 w0l sveal o
welgh o‘s\' o1 ‘o W'o'wni ’n*MJJNJu W1t
gossypol content, Thtos d-ooniloel: Elask:. and: ald gLOBS ooiybony
beads. Plpetéd ieido mlof! equecsa mmmmﬁm 5
stoppar the £liEik; and Shake Sormoos benlise: PR anap s o
diecarding the first few mi of £1 1Epatker. aps: Eh0; coidruellng s
pipette out duplicate aliquots inbe 25 ml volumetric
£lasks. (Take aliquots fram 2 to 10wk G0N AepEOALAd Lo;auzoaer L
on expected gossypol moat_-.). Dilute one of the ’
aliquots to volume vith “squecus faopropyl " altohdt
‘{solution a), wh while ' dive Sner Wlquse (mtu*tm}r By :
233 2 wl redistilled bnii‘ln&:“me"ln ShGVLENg watlE H it i e Lo
Bath for 30 min mo@hcr wu-.h £ 9Eidne Bl doréitiLng ol
2 ml of sniline and & valine OF “aqudonis mééoﬂ%&fuumr' a0
equal to the sanple aliquats Rainove {gfutidn auuw
prciont aquesus " dprdpy £ alosnel e .
effect PONMOQENEAt loiuuéé; and’ a’ciot‘wm td()‘fl-J D
ture in a water bat.h. _ nuuee to‘%‘imér’ with aqueém CEREEERE
isopropyl alcohok. P L an ded - e L1 oewniaemnayg

Lo

Read camples at 400 mu. Set instrunat to O o
absorbance with aquecus isopropyl aloohol, and deter=
mine absorbance of solution ‘g’ and reagent blank., If
the reaqept blank is below 0,022 absorbance proceed
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as below, otherwise repeat the analysis using freshly
distilled aniline.

Determine the absorbance of solution b, with the
reagent blank set at O absorbance, Calculate the
corracted absorbance of the sample aliquoat: the
corrected absorbance is the absorbance of solution b
minus the absorbance of solution a. Determine the
ng of free cuspypol preeant in the sample solution
weing the ¢ libration curve (sea halow).

3.23,2 Procoedure {23}

Weigh 1g of sample into a conical flask, and add
50 ml aquecus acetone, shake, and filter as ahove,
Pipette duplicate aliquots of the filtrate (from 2 to
5 ml, depending on expected free gomsypol level) into
25 ml volumetric flask, Dllute one of the aliquota
to volune (solution a) with aqueous isopropyl aleohol
and leave for at leaat 30 min before reading on the
spectrophotometar. Treat the other alilquot (solutjop b)
as in procedure (1), determine the absorbances cof
solutions a and b as before, and calculate the apparent
content of goesypel in both solutions a amd b by ualng
the ¢alibration curve (see balow).

3.,3.3 Preparation of callbration curve:

Pipette duplicate 1, 2, 3, 4, 5, 7, 8@ and 10
aliguots of the Q.02 my/ml gossypol standard into 25 ml
volunetric flasks, Dilute aone set (solution a) to
volume with agueous isopropyl alcohol and detemine
absorbances as previcusly. To the other get (solution
-b) add 2 ml of redistilled aniline and prateed as
previously, Prepare one reagsnt blank, using 2 ml
aniline and 10 ml of aqueous acetone, heated together
withh the standards, Letoprninpe absorbances as in
procedure {1) and calculate the corrected optigal
density for cacn atandard aclution: -
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Corrected absorbance = (absorbance solution b -
absorbance solution a). Plot the standard curve,
plotting corrected absorbance against gossypel con—
cantrate in the 25 ml volume.

3.4 galculation

Calculate free gossypol percent in normal meals as:
5G

Free gosaypol % = ==
wv

where G - is the graph reading
W - sample welght
¥ = aliquot volune usad
For chemically treated meals:
S (B~ A “

Free gossypol % =
Wy
whera A -:mg apparent frew gossypol in sample aliquot (a)
B -~ my apparent free gossypol in sample aliquot (b)
W - aamples weight
Vv - aligquot volume used

4 THIOGIUCOSIDE DETERMINATION

The method described will give approximate thioglucoside
content but doas not allow the individual thioglucosides and
iscthiocyanates to be determined,

4.1 Apparatus and Reagetits

{a) Barium chloride (5% solution)
(b} volumetric flasks, &00 ml and
{c) Steam bath.

4.2 Procedure

To 109 meal {de-fatbted by Soxhlet sxtraction) add
250 ml distilled water, hydrolyse at 54°C for 1 h and then



boil for 2 h, keeping volume caonstant. Filter, retaining
flltrate, and wash residue three times with 50 ml hot water.
Add washings to initial filtrate and make up volume to 600 mi.
Precipitate barium sulphate by heating and adding excess
bariwn chioride solution, Leave on a stean bath for a few
hours and then filter. Ash in a muffle furnace and then
weaigh precipitate.

4.3 Calculation

Calculiats approximate thioglucoside content as:
% thioglucoside
{M.wt. thioglucoside)} (Wt, of Ba 504

- X 100
{M. wt. Baso“) {Sample Wt.)

$ AFLATOXIN ANALYSI3

A mathod of aflatoxin analysis iz outlined balow which
is suitable for materials such as groundnut meal, coconut meal,
and palm kernel meal. For full details of the method, and for
alternative procedurss reference should be made to HMethods of
Aflatoxin Analysis by B.D. Jones {1972}.

5.1 Apparatus

(a) Thin layer chromatography plates, 20 X 20 om
(b) UV lamp, peak emission at 365 am

{c} Bottles, wide-mouthed, 250 ml

{d) Micropipettes, and

(e} Shaking device,

5.2 Reagents

{a) Chloroform {reagent grade)

{p) Diethyl ether (reagent grade)

{c) chlorofam/methanol mixture (95/8 v/v)
{d) *Celite", diatomacéous warth

(e) Kieselgel '&' {ierck)



{£% .walltative standard:

“lelps to distinguish _aflatokin spots from
other fluorrseint spoks which may e pressnt.
A groundnut ul contalning aflatoxins o,
obtained frus tin Trojplical DProducts Institute,
London, can e wsad for this purpose.

5.3 Procedure

Welgh 10 ml of matorial into a wide moutihed bottla and
thoroughly nmix in 10 mi oI water. {If high fat material s
used, a prior Soxnl : extraction with petroleun ether will be
necessary). A3d 100 ml of chilarofomm, stop'pef Wit & chloxo-
forn resistant bung, and shake for ¢ min. ':": '_r-‘.i.l‘.__t'ér the extract :
through “"Celike", talie 20 ml of filtrate and make ap to 25 m)
{sulution a). Take another 2r 1l of filtrate and concentrate
to 5 2l {Cf.)i.'-.ltli.o-n h). ) ) o S ' o

, Drapare bloin iayer nlates by shaking ?ties.e}.g.elw. e}
{10G g) wit' Later (270 mi} Eor 20 min and apply the mixture
to .. _lates with a sultable apparatua to a depth .of 508 m,
Liavz for i h, thern dry at 100°7. Soot 10 and 2yl of
sulutlon b, amd 3 and 10 ml of solation & onte a plate,
togather with a «ualitative standard spot, in s liae 2 @a
from the bottam of tho plate and at least 2 an Lo fram each
zide. Carcy out the spot application in subdued light.

Devalop the plate in diechrl stivvr oo a halyht of
12 e Allow to dry in subducd light the. redevelop the
plate In chilorofarm methanol {95/5, v/v) o a height of I0 an
Froo thee bavollne.  Lxaaine tha plate an 3 dark roas, 30 om
Eram the W 3ource.  Tae prescace of a 'o].u.é fluoreseent spot
at =E 0.5 o 0.35 indicates 2flatoxin B (check that the
standard zpot also 1ics dn this r'-mge)-...'.. The presence of &
second spot at Pf C£.1% ko 3 indivates aflatonin 3. The
toxiclby lovel of a sample can then b classified in terms
of aflatoxins 3 nnd 3 codsrdiog to ‘I'é\b].& 1.



Table 1. Toxicity levels for Aflatoxina 3 and 3

Concencranion of aflatoiddns

Toxicity
vol. applied { po/kg) lavel of
(L) ) Yith fluarescence

fluorescance fluorassomkse observed

S ml {2oln, a) <, 1000 = 1000 very igh
10 a1l {soln. a) < 500 500 = 1000 high
10 ml {szoln, b) < 100 100 - 500 medium
i0al (soln. b) < 50 50 - 1loC low
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