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AMENDM~:NT NO. 1 MARCH 2004
TO

IS 4876 : 1986 SPECIFICA1~ION~-'OR EDIBLE
COTT()NS~:EDJ1"LOUR ( SOI.JVEN1' EX1~RACTED)

( First Revision)

[ Page 6, Table I, Sl No. (viii), col 2 ] - Substitute 'Hexane (food grade), ppm,

MrH' for 'Residual solvent mg/kg, Max' .

I Page 6, 'Table I, SI No. (viii), col 3 1- Substitute' ro' for lo 170'.

[ Page 6, Table 2 1 S/ No. (xiii), col 2 ] - Substitute "Salmonella bacteria per

25 g' for 'Salmonella bacteria".

Metbod or Tt.'St, Ref'to

(4)

Annex J of IS 46R4: 1975*

Requirement
(3)

30

Characteristic

(2)

Aflatoxin. glkg, MalXlV)

[ Page 6, Table 1, Sf No. (xiii)] - Insert the following at the end of the
table:

SINo.

(1)

(FADI6)

Rcprography Umt, HIS, New Delhi, India
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Indian Standard
SPECIFICATION FOR

EDIBLE COTTONSEED FLOUR
(SOLVEN1~EXTRACTED)

( First Revision)

o. F o R E W o R D

0.1 This Indian Standard ( First Rev ision ) was adopted by the Indian
Standards Institution on 21 Febr u.iry 1~18(), after the draft fin~t1iz( d Ly the
Nutrition Sectional Cornrn ittee h~\d ber-n approved by the Agricultura1
and Food Products Division Council.

0.2 Protein forms an essential const it uent of hum an diet. Cottonseed
oilcake s are now increac.-ingly USPO for the prepo rat ion of ed ibl« cottonseed
flour and there i~ considerablr- scope Ior cornrne rcra l production o l this
product. The flour i~ 1ich in protein .md lysiru- and nlay be u se d as a
protein su'pplcrneru in h u m nn d iet ai ir- . It is obt.i ine d 3S a PO\\. d er w hich
may be used both in Lhndecl .ind pi oce-sr-d foo d s. In vie w of these
possibil ities, the Reg.on. 1 I~~s(';'l chI (. Lora tOI)\ Llv der abad , l at 1 ied out
pioneering work on ttl(' pr ociuc t ion of e-dIDle cottcnsee d flour and it is now
being m anufactu red in the count! y on a corn m er'ci al sralr-. T'h i« standard
has been pro pa re d to help ill e xerc.iving proper quality control of edible
cottcnsee d flour rn arle [r o m solvent r x t : a cted cottonseed o i lr ake.

0.3 T'his standard \\,l~ first pub ii-hcd in I ~~6U on the basis of the
g-uid()Iine~ recornrnen dcd by th e Protein Advisory G10Up Of\\THC'/fA()!
UNICE}'. 'The research data co t up ir-ld by the- Re gioria l Research
I...aboratory , Hydcrabad , had also been taken into c orrs ide i a t ion. In
addition) assistance had br-en de rive d fJo rn the '\-\ OJ h tl c n e In L'SA r nd

in Guatelnala.

0.3.1 The quest ion of pre-scribing h ee and tot a l go~~Yrol limits had
been thoroughly discussed 10 view of their de lere rrous effects lJ~~ ond
certain limits, and the committee had adopted these li ru it s rccornrnendc d
by the Protein Advisory Group of FA(J \VllOjUNlC}'l'.

0.4 In this revision the requirement fOJ ac ici value of ox n a cted fat ha s
been deleted. The values for fl cc an d total gOSS) J 01 have l.er n r~\ is( d
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to bring them in line with the Protein Advisory Group Guidelines, The
sampling clause has also been modified.

0.4.1 A separate Indian Standard (IS: 11581-1986* ) has also been
brought out on edible cottonseed flour prepared by liquid cyclone
process.

0.5 While forrnulating this standard, due consideration has been given
to relevant Rules issued by the Government of India under the Preven­
tion of Food Adulteration Act, 1Y51 and The Solvent Extracted Oil, De­
oiled Meal and Edible Flour (Control) Order, 1967. This standard is,
however, subject to the restrictions imposed under these, wherever
applicable.

0.6 This standard contains 2.3 which calls for an agreement between
the purchaser and the supplier.

0.7 For the purpose of deciding whether a particular requirernent of this
standard is complied with, the final value, observed or calculated,
expressing the result of a test or analysis, shall be rounde-d off in
accordance with IS : 2- I9fiOt. The number of significant places I etained
in the rounded off value should be the sarne as that of the specified value
in this standard.

1. SCOPE

1.1 This standard prescribes the requirements and methods of sampling
and test for edible cottonseed flour ohtained from cottonseeds by expelling
followed by solvent extraction.

2. REQ,UIREMENTS

2.1 Description - The material shall be obtained by extraction of oil
by means of a solvent from oilcake immediately following the single­
pressing of the appropriate cottonseeds of good quality, which have been
pre-cleaned and are free from infected or otherwise damaged materials
and extraneous matter. It shall be in the form of flour of white to pale
brownish-yellow colour, uniform in composition and free from insects,
rodent hair and excreta, fungal infection, objectionable odour and rancid
taste. It shall not contain added flavouring or colouring agents.

NOTE - The appearance) taste and odour shall be determined by organoleptic
tt»sts.

----- ------
·S~cificationfor edible cottonseed flour prepared by liquid cyclone process,
tRule. for rounding off numer-ical values ( reoised ]:

4 
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2.1.1 Edible cottonseed flour ( solvent extracted) shall not contain any
other added oilcakes. It shall also be free from harmful foreign oilcakes
such as castor and J~1AHCJA when tested according to the methods
prescribed in 11 and 12 of IS : 7874 ( Part 1 )-1975*. It shall also be
free from NEEM cake, SAL cake and other foreign rn.iter ials such as
jaggery and molasses.

2.2 The solvent permitted for preparation of edible-grade cottonseed
flour shall be food-grade hexane or such other sol vents as rn ...v be
prescribed for Iood-gr ade use [rorn time to time

2.3 Particle Size --- Unless otherwise specified by the purchu -er , the
material shall be such that it passes completely through a 150-rnicIon IS
Sieve [ see IS : 460 ( Part 1 )-19781].

2.4 The material shall be manufactut ed, packed, stor ed and distributed
under hygienic conditions (sc" IS : 2491-1972~).

2.5 The material shall also comply with the req uir crne nts g iven in
'fabl0 1.

3. PACKING

3.1 The III ateria l shall be packed in sealed rue t a I cont a ino i s or jute
hessian bags with polyethylene lining of 40 to 75 rn icr o ns

4. MARKING

4.1 The following particulars shall be mar ked legit)t: 01 Ial C!l e l: on er cl.
container:

a) Name of the material;

b) Narne and address of the manufacturer;

c) Batch or code number;

d) Net mass;

e) Date of manufacture; and

f) Any other requirements under the Standards of \'·eights and
Measures ( Packaged Corn rnod ities ) Rules) 1977

·?vlethou of tests for animal f~~dl and feeding stuffs: Part 1 Gpn r r a l m et hods
tSpecification for t est sieves: Part 1 Wircc lorh tf·~t SIt>Yt'5 I UUI'JJ rtltlJlO'l )

tCode for hygienic conditions for food proce-ssing units ( first r: J'lOn )
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4.1.1 Each container may also be marked with the DIS Certification
Marking
4.2 The use of the Standard Mark is governed by the provisions of Bureau of
Indian Standards Act, 1986 and the Rules and Regulations made thereunder.
The details of conditions under which the licence for the use of Standard Mark
may be granted to manfucaturers or producers may be obtained from the Bureau
of Indian Standards.

TABLE 1 REQUIREMENTS FOR EDIBLE COTTONSEED
FLOUR (SOLVENT EXTRACTED)

( Cl.iu :« :?.J )

(4)
App. nd ix B of
I~: 4tIBl~1t)i5·

r\ppt n.Iix C of
is: 4fj1~·l91975·

Appendix 1\ of
this standard

Appendix D of
IS ; 4t>U·l-1975·
Appendix E of
IS : 4684-1Yi5·
Appendix F of
IS: 46H4··1~75·
Appr-ndix H of
IS : 4684-1975-
IS : Ilh74..1<l86t
Appendix E of

this st and..rrd
A PP( ndrx C of

tillS st.mdard
1<;: 5402-1(}(}J:

Mrrr u o r. Ill' T:..s r,
Rirtr Tu

10

3·b

1,0
0·06

1 5

s n

0'35

~il

50000

47

(1)
BO

REljl" ltl~\lEN 'rSL Cu \ HAt l F~HJ"i'LI('

No.
(I) 12)

i) Moisture, percent by n1LUS Max

ir) Crude protein (N < 6'25) on
dry basis, percent by mass, Mtn

in) Avai lah!e lvsine, ~ [Jf'f lUOg of
(rude prot--in, Man

rv ) Total ash (on drv basis),
perc cnr hy JlI:l.l\S, AI(l"(

v) .\( Id-la.,1I1nhl.. ash (on dr y
has i-, , pl· , n t by mass, .\fax

VI) Fat l \ n dry basis }, pe rcvut by
nld!:I, Alax

vii) Crude hbre (nn clrv b ..isis },
pert ('ot by mass , Max

vrii) Rf'«;i<..h.l.1} so lv. nt rn~/L.g, Max

IX) Free gosw pol, pt'r< t'nt by t!',H~J

Ma»
)( I Total ~o",ypL'I, percvnt hv TU.l.~:;.

JJa'(
Xl,\ '{'"t,d bar t r rj a] count ller f(,

iWal'

Yli\ Co hfo r m h.u.t er ia pf"r ~, j\111X

x n i) Salrn one lta bar n-rra

IS: 540 1-1(16 f) §

IS : 5887 (Part ])
1<J7{,11

·Specification for edible groundnrt flour ( exp e l l cr-p ressed J (first reouion ],
t Method for d ete r mination of rf>s,dual so lvent i. )111 flash point dcter minat i on by

mod ified Penskv-Martens closed t~lt~r.

tMethod for standard plate count of bact erj a in foodstuffs.
§M~thod for detection and esrimat ion of cotifor m ha cterra in foodstuffs.
I: Method for detection of bacteria responsible for food poisoning: Part 3 Isolat ion

and idenrification of salmonella and shigella (firl' "rJilion ).

6
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5. SAMPLING

5.1 The method of drawing representative samples of the material and
the criteria for conformity sh all be as prescribed in IS : 5:~ 15-1978*.

5.2 The composite sample of at least 2 kg as given in 7.1 0 f
IS : 5315-1978* shall be divided into three test samples, three sample s
for moisture determination and three samples for testing microbiologica 1
requirement'. Each test sample shall comprise about 500 g, each sarnple
for moisture determination about 100 g and each sample for testing
microbiological requirements about ~)O g.

5.3 The lot shall be declared as conforming to the req ui rernents of the
specification if all the test resul ts on the test sample, sample for moist ure
determination and sample for microbiological requirements are found
to be conforming to the relevant specification requirements.

6. TESTS

6.1 Tests shall be carried out in accordance with 2.1, 2.3 and appropriate
appendices and standards specified in col 4 of Tabh- 1.

6.2 Q,uality of Reagents - Unless specified otherwise, pur e chernica ls
shall be employed in tests and distilled water (Sff IS : 1070-19771) shall
be used where the use of water as no re~gftnt is intended.

No-ere -- 'Pur» che-rnicals ' shall rn ean r h e m ir a ls rhat do ll"t c ont a in i m p urjr ics
which aff ct the resu lts of analysis.

APPENr)IX j\

l Table 1,lleJ71(iii)]

DETERMINATION OF AVAILABLE LYSINE

A-I. PRINCIPLE OF THE METHOD

A-I.I The method depends upon t hr- reaction of fluorod in It Jot <. n:tf 11(:'

( I~"DNB) with the-Nl-I! groups of the lysine units in intact f( od PIOlt:'lI1S

and the colorimetric estimation of the I)NP-lysinc obt a ine d L, a
subsequent acid hydrolysis. .

-Method of samp lrng for nulled cereals and pulses products (firJI rtL.rJlon I

tSpecification for water for general laborator , usc ( suomi reoision ),

7
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A-2. APPARATUS

A-2.1 Photo-Electric Absorptiometer - set at 435 mu wavelength or
fitted with a blue filter having a maximum transmission close to 435 rnp...

A-2.2 Round-Bottom Flask Fitted with Reflux Condenser - IOO-ml
capacity.

A-2.3 Water-Bath - maintained at lOOj(~.

A-2.4 VolulUetric Flask - IOO-nll and 200... ml capacity.

A-2.5 Burette - ~5-1nl capacity, ~radll ued to 005 m l,

A-2.6 Coni~al Flask

A-2.7 Pasteur Pipette or Equivalent Pipette

A-3. REAGENTS

A-3.1 SodiuD1 Bicarbonate Solution ~ 8 percent ( m l' ).

A-3.2 Fluorodinitrobenzene ( FDND ) Solution - Prepare fresh daily
and for every vam ple use apptoxirnately 0 3 1111 of Huorodinitrobenzene
( pipet ted after W~H lllillg the bottle) dissolved in approximately 12 ml of
eth.cnol,

A-3113 Hydrochloric Acid -- 8·1 Nand 1 N.

A-3.4 Sodium Hydroxide Solution - 2 N.

A-3.5 Phenolphthalein Sol.tioD - 1 percent In 70 percent ethyl
alcohol.

A-3.6 Buffer Solution - 19 parts of 8 percent sodium bicarbonate + 1
part of 8 percent sodium carbonate, adjusted suitably to 8"S pH with the
addition of a little acid or alkali.

A-3.7 Methyl Chloroformate

A-3.8 Di-ethyl Ether -- Free from peroxide.

A-3.9 Standard DNP-Lysine Hydrochloride Monohydrate -- ~

Dissolve 24 mg of l)NP-lysine hydrochloride monohydrate weighed
accurately in 500 InI of 1 N hydrochloric acid solution. Two millilitres
of this solution will contain 39'85 micrograms of available lysine.

8
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A-4.PROCEDURE

A-4.0 The procedure shall be f0110Wfld in duplicate and away frorn
direct or strongly reflected sunlight.

NOTE - Pipett ing of ether and £luoruJlnitrobt:nzrnl' hy mouth as routme l' not
r ecomrm-nded, The automatic sucker, such as pro-pipet u has proved a suitable
alternative; it may be transferred fr orn one pipette to another.

A-4.1 Weigh accurately about 0'75 g of the material into a 100-011
round- bottom flask and shake gently with 8 rn l of sodium bicarbonate
solution for 10 minutes. Add tluorodimtrobenzene solution (A-3.2).
Shake gently but continuously for 2 hours. Evaporate off the ethanol
on a boiling water-bath. Add 24- n11 of 8 1 N hydrochloric acid and
reflux gently for I tj hours. Sorne yello \'v crystals may appear on the
condenser. These are not DNP-Iysine and need not be recovered. Cool
suit ably for easy filtrauon. Filter the contents with water washings and
make the volume of the filtrate to 200 1111.

A-4.2 Transfer accurately :10 rnl of the aliquot of the filtrate to 50-n11
flask and make up to volume.

A-t.3 Transfer 2 ml of the diluted Iiltrute to a gla<;;") stoppered tube.
Extract with j ml portions of di-eth . I r-ther each time urn il the final ether
Fraction is colourless, sucking off the ether layer with the pasteur pipette.
Remove dissolved ethel hy sr.md inr. the tube in hot w a ter.

A-4.4 Make up the volume to 10 ml with 1 N hydrochloric acid and
lead the extinction in l-crn cell with the photo-electric absorptiometer
at 435 mp..

A-4.5 For the blank, take a second aliquot of 2 ml diluted filtrate
( see A-4.2) in a tube and extract with ether as in A-4.3, also a third
aliquot of 2 ml in a srn al l conical flask for a dummy titration. Dilute and
add phenolphthalein as indicator and titrate with 2 N sodium hydroxide
taken in a burette. Note the volume of the sodium hydroxide solution
needed and discard the Hask, Add the same volume to the second tube
and then 2 ml of buffer solution of pH 8·5 (continue without pause at
this stage as DNP-compounds are less stable at this pH ).

A-4.6 Add 0'05 ml ol methyl chloroforrnate to the second tube. Shake
and wait for 5 to 10 minutes. Then add 0·75 ml of concentrated
hydrochloric acid cautiously to avoid excessive effervescence. Extract
again with two 5 rnl portions of di-erhyl ether, evaporate off any residual
ether and make up to 10 ml with water. R~3d the extinction of the
tube.

9 
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"'-4.7 Carry out the experiment from A-4.3 to A-4.6 with the standard
DNP-lyline solution.

A-5. CALCULATION

A-5.t Available lysine, grams per 100 g of crude protein

Xl - X2 39-85 50 200 100 100
= 51 - 8

2
X 1000000 X yX 3(}" W-(-lOO --MY X -7-

where

Xl = absorptiometer reading with unknown;

X2 = blank absorptiometer reading with unknown;

Sl = absorptiometer reading with standard;

S,. = blank absorptiometer reading with standard;

W a= mass in g of the material taken;

M = moisture, percent by mass of the material; and

p :=I crude protein (on dry basis), percent by mass of the
material.

APPENDIX 8

[ Table 1, Item (ix) 1

DETERMINATION OF FREE GOSSYPOL

B-1. PRINCIPLE

B-l.1 Free gossypol ( that is gossypol not bound by protein) is extracted
by 70 percent aqueous acetone and determined by the colour developed
with p-anisidine_ The difference in absorbance read at 447 mu before
and after reaction with p-anisidine, is proportional to the concentration
of free gossypol.

B-2. APPARATUS

8-2.1 MechaDical Wrist ActioD Shaker

8-2.2 Photo-Electric Colorimeter - With a filter having a maximum
transmittance between 440 rnu to 460 m" or a spectrophotometer
isolating a band at 447 mu,

10 
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8-2.3 Grinding Mill- a laboratory hammer mill capable of grinding
to 1 to 2 mm practicle size.

B-2.4 Solid Glass Beads -- approximately 6 m m diameter,

B-2.5 Conical Flask - 250-rnl capacity, glass stoppered.

B-2.6 Pipette5, VolulDetric -- 1-, 2.., 3-, 4-, ~l", 10-, 15-, 20-,
~5., :30-, 35.., !O- and 50-mJ.

B-2.7 Flasks, Volumetric -- ~5-rrtI a nd 50-rnl capacity.

B-2.8 IDsulat~\d Water-Bath - Thermostatically ccntrolle d to ± 1Q(~
and capable of keeping the w.irer at a s-entlr boil, For fre~ gossypol
deter ruination the water-bath 1~ ad just e.! to flO C. Water-bath should be
equipped with clamps to securely bold {he volurnetr ic flask immersed in
water.

B-3. REAGENTS

B-3.1 70 Percent Aqueous Acetone (v v) -- 700 ml of redistilled
ace ton- is d ilun-d with ,30U nil of distilled water.

B-3.2 95 Percent Er hy] Alcohol., Aldehyde-Free - Reflux ()5 percent
«thyl .ilcohol I)JI~r POlL15'iiurn hy dr o xn lc .ind alu m iniu m t 10 g of potassium
h vd r0 xide P ~ \1'; ~) got a1U rrnn III t n ~ r,\nul ~~S 0 r dust per li t rc) fa rOlle ho ur
and distil.

B-3.3 Glacial Acetic Acid

B-3.4 p-Anisidine - Dissolve about iO g of uchnical grad(~ p-anlsidine
in one litre of hot water at approximately 75°(:. Add about 2 g of »odiurn
sulphite and ~o g of active carbon or decolouriaing carbon. Stir for
a bout 5 minutes. Filter the m ixt ure through a double layr-r of medium
retentivity filter (Whatrnan No. 1 m.ry be used ) on a Buchner funnel
under gentle suction. Re-filter through the 5.1111p paper if thi- filtrate is
turbid. Leave the water..white filtrate in a refrigerator at 0 to 5 (~

overnight for crystallization. Filter the crystals of p-anisld ine over a
Buchner, and wash them with a m inimurn arnount of cold w.itcr. Dry
the crystals in a vacuum desiccator over phosphoric pentoside or
concentrated sulphuric acid overnight. Preserve in a brown bottle.
Recrystallize the p-anisidine if the reagent blank gives an absorbance of
more th an 0·02'2.

A-3.5 p-Anisidine-Acetic Acid-Ethyl Alcohol Re.ageat - Dissolve
0-500 g of recrystallized p-ani~idine in purified ethyl alcohol. Add one
millrlitre of g-lacial acetic acid and make up to :)0 n11 volurne with the

11 
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ethyl alcohol. Use 3 ml of this reagent for each determination. Since
p-anisidine is not stable in solution, this reagent shall be made fresh each
day.

8-3.6 Ethyl Alcohol-Acetic Acid Reagent -- Dilute 1 ml of glacial
acetic acid to 50 rnl volu me with purified ethyl alcohol. Use 3 ml of this
reagent for each gossypol b lank ,

B..3.7 Standard Gossypol Solutions -- \Veigh accurately 25 mg of
pure gossypol, or 27·9 Jug of pure gossypol acetate in 70 percent aqupous
acetone and make up to 200 m l with 70 percent aqueous acetone. 'I'his
stock solution contains O' 125 Jng of gossypol p(·r millilitre. Dilute Y, 5,
10, 15, 20, 25, 30, 35 and 40 n11 of this stock solution to 50 tnt with. 70
percent aqueous acetone. Two rnill ilit rr-s of each solution are used for
determination of standard curve. Pure gossypol acetone is more stable
than pure gossypol.

B-4. PROCEDURE

8-4.1 Grind about 50 g of the material to p.1SS through a 1·00 mrn IS
Sieve lStt' IS: 460 (Part 1)-1978*] in hammer mill. Weigh sufficient
quantity of the material to contain about 2~) mg of free gossypol into a
glass-stoppered 250-m) conical flask. This shall require 1'0 to 1'5 g for
screw-pressed cottonseed cakes containing about 0·2 percent or less of
free gossypol. Cover the bottom of the flask with the glass beads, add
50 ml of 70 percent aqueous acetone by pipette. Stopper the flask ann
shake on a mechanical shaker for one hour at rOOIn temperature. The
rate of shaking should be so adjusted that the material collection around
the top of the flask is constantly washed back into solution.

8-4.2 Filter through a dry Whatman No. I filter paper into a small
glass-stoppered flask. Discard the first portion (about )0 ml) of the
filtrate. Cover the funnel with a watch-glass to reduce evaporation. If
necessary, gossypol may be determined in the filtrate the next day since
gossypol is stable in aqueous acetone.

B..f.3 Pipette duplicate 2·ml aliquots of the filtrate into 25-ml volumetric
flasks.

8-4.4 To one of the aliquots add 3 ml of ethyl alcohol acetic acid reagent
and make up to volume with ethyl alcohol This is the gossypol blank.

B-4.5 To the second 2-ml aliquot add 3 ml of the p-anisidine-acetic
acid-ethyl alcohol reagent, and place in a water-bath (with the flask
loosely stoppered) at 60" C for 30 minutes.

·Specification for test sieves : Part 1 Wire cloth test sieve. (sIClJndrlf'ision).

12 
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8-4.6 Simult.meously, to 2 ml of 70 pvr. .nt aq uc-out acetone add 3 rnl of
p-anisidine-acetic acid-ethyl alcohol rf'agl nt and pl.ic.e in the water bath
as in 8-4.5. This is the re.igeut blank.

B-4.7 Itt>rllO\;e the tlasks from the w-iter-bat h. cool to roorn temperature
and make up to volume with ~) percr-nt ethyl alcohol.

B-4.8 Prepare do solvent blank cons rst inc of ~ ml of 70 percent aq ueo us
acetone and '".J rn] of acetic acicl-e t h v l alcohol 1 c.igenr , rn a clc up to 2') rn l
volume with ethyl alcohol.

B-4.9 Determine the absorb anre optrc.i l dpn~lt\ I of the r (>~( « d s.i rnple

sol ution setting the )fH·ct Iophoto m eter tu lei 0 .i bsoi b.uicc I 100 pel cent
u ansn ntrance ) with t he re ..\.~pnt bl.iuk ,

B-4.9.1 Dev-rnune the Llll~or h.m. (\ 01 the go"''''ypol b lin k with the
instrument set to zero wuh the solve-nt b l.r uk .

B-4.9.2 All absor b ances shall 1)(· re,i d .. t 117 Ill'.

B-5. PltEPl~,RAT{ONOF '",7A~.JDARD CURVE

8-5.1 Carry out the ope rat ions Ii om B-4.3 to 8-4.9.1 u-ur.; ~-lnJ aliquots
of f\ .ch of the sr.m.Iard gos~ypol -ol nt.oris (Itt B-3.7). Plot t he \ a lue, for
.~os3yp{)1 con...eru r ation ex pr cxse d {I~ n111LgralIl~ of ~O~\YJJ()j III ~5 ml
\ o lu r 1(' .tg,liust a bsoi h.mce , 1'or (->" h g()S~Y pol ( oncrntr ,1t Ion dr-ter mme the
factor) nnlligr ams 01 gossypol in 25 rn l volume a~.tin\,.t cor u-cted absorbance
and average the factors thus obtained for .i l l the ~osrlYpo] vt.md ards.
\Vh ..-n gossypol acetate is used, m z ~ossvp(ll acet.ue O·gYI} ~ --=: rng
gossypol.

B-6. CALCULATION

B-6.1 Corrected absorLance -== 1"1 - r2

where

r 1 = absorbance of the reacted sa rr ple sol uuon; dIU.!

r t == absorbance of the gossypol blank.

8-6.2 Mil ligrarns gossypol in s.i mple al iq uot - corrected absorbance '<
Factor

Free gossypol percent ..
by mass' =_? ~J~~f~'ee gossYp'~n s~~ll?.~hqu~

(Mass of sample (\·oltllne of sample)
in g) I a liquor taken)

13 
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NOTB 1- The choice of sample aliquot (sel 8-4.3) depends upon the fr ee
loasypol cootent of the meal and the absorbance value. obtained. For cottonseed
products iD the range of 0·01 to 0·05 percent frr e IOIl)'pol, a 5 ml aliquot is usual ly
optimum. For products containing more free gossypol, a 2..ml aliquot is sufficient.

NOT. 2 - The readiog of reagent blank against solvent blank cancels out any
interfering colour developed by reaction of acetone witb p.anilidine. Usually, the
reageant blank has about 97 to 98 percent transmittance when measured against
IO)VeDt alone. If the reagent blank shows less than 95 percent transmittance or an
absorbance of more than 0·022, the p-anisidinf' shall be recryetalliaed again. The
go.aypol blank••hall read alainst tb ... solvent and serve to correct for the extraneous
colour which i. preaent in cottonseed extracts.

NOTB 3 - For concentrations ranging (rom 0 to 0·2 mg of goesypol in 25 ml
volume, a straight lioe i. obtained on a spectrophotometer. On simpler photo­
electric colorimeters with filters, the strai,ht line relationship is usually found for
concentrations of gossypol ranginl from 0 to 0·10 mg in 25 ml volume,

NOT. 4 - Where 95 percent ethyl alcohol is not avai1abl~, 80 percent iSD-propyl
alcohol may be substituted for it throughout t he procedure.

NOTE 5 - For plant control operations, where rapid analysis is required, the
exrracrioa may be done in a Waring Blender using }00 mJ of 70 percent aqueous
acetone and blending thf" sample for 5 minutes. The extract is then filu rr d as usual
and procedure thereafter followed a~ given above.

APPENlllX C

[ Table I, Item (x) ]

DETERMINATION OF TOTAL GOSSYPOL

c-i, PRINCIPLE

0.1.1 The term 'total gossypol' designates 'free gossypol', 'bound gossypol'
and cloply related pigments which after hydrolysis and reaction with an
organic amine ( p-anisidine or aniline) gi ve a product identic-al spectre­
photometrically with that obtained from pure gossypol and the same
reagent. In this method, total gossypol is completety removed from
meal in a 30 minute extraction during which gossypol is complexed with
neutralized 3-amino-l-propanol in dimethyl formamide. The difference
in absorption of aliquot portions of the extract before and after reaction
with aniline serves as a measure of the total gossypol content, and allows
proper correction for the background absorption of extracts.

e-2. APPARATUS

C-2.1 Photoeleetne Colorimeter - \,\'ith a filter having a maximum
transmittance in the vicinity of 440 mil or a spectrophotometer isolating a
band at 440 rnlJ..

14 
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0-2.2 Grinding MiD - a laboratory hammer mill capable of grinding
to 1-2 mm particle size.

0-2.3 Pipette•• Volumetric -- 1-,2-,4-,6-,8- and IO..ml.

C-2.4 Flasks, Volumetric - 25·, 50- and lOO... ml capacity.

C-2.5 Insalated Water-bath - thermostatically controlled 10 -= lOC,
and capable of keeping the water at 3 gentle boil. The water... ba th should
be equipped with clamps to securely hold the volumetric flasks immersed
in water.

C-3. REAGENTS

C-3.1 ilc-propyl AlcohoJ·He~aDe M;~ture &- Mix 60 volume oj
reagent grade iso-propyl alcohol and ·lO volumes of commercial hexane.

C-3.2 CompJexiDI Rea~eJ)ts - Pipette 'J. rnl of 3-amino-t ... propanol and
10 ml of glacial acetic ;!('id into Ll IOtl-rnl volumetric flask. Cool tc
room temperature; and dilute to volume with dirnethj 1 for mamide
(~..~-dimethyl forrnam.de, redistilled between I ~)2 to 15~~OC). This
reagent is stable for one week after preparation.

C ..,., Aniline - redistilled over zinc dust. Store in a r4~frigerator and
redistil when the abserbaace ot the reagent blank exceeds 0 O~2.

0.3.4 Staadard Gossypol SO~U~ic)DS -- Weigh accui rlt,'ly 2) lng, 01
pure gossypol or 27-9 mg of pure gossypol-acetate, dissolve in ..ind make
up to 50 rn! volume with the complexmg reagent. If ex.ictly 25 m~ ol
pure gossypol are used, the solution shall contain 0-5 Ing l rnl,

C-3.t.l Preparation of Calibration Curue --- Pipette 2, 4, 6, 8 .nd
10 ml of standard gossypol solution into ~jO"',Hl volumetric flasks. To
each standard solution add suthcient complexing reagent to make up the
total volume to 10 mJ. Use 10 rnl of the complexing reagent as a bl.nk.
Heat the flask containing the standards and rhe blank in a boiling water­
bath (IOOl:C) for 30 minutes, cool and dilute to volume with the iso-propyl
alcohol-hexane mixture, PIpette duplicate, 2-ml aliquot. of each diluted
standard and of the blank into 25-ml volumetric flasks_ Dilute one set
of aliquots to volume with the iSfj"propanol ...hexane mixture and reserve
as reference selutiens. To the other set of aliquots, add 2 ml of aniline.
heat in a boiling "eater-bath for 30 minutes, cool to room temperature
and dilute to volume with iso.propyl alcohol-hexane mixture. Allow the
flask to stand at room temperature for one hour after dilution and mixing.
With a spectrophotometer, determine the absorbance of the reagent blank
at 440 rntJ- using the diluted blank aliquot without aniline as a reference
solution. Determine the absorbance of each gossypol standard reacted
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with aniline. uling the appropriate diluted standard al a reference
solunen, Substract the absorbance of the reagent blank from each
standard to obtain the corrected absorbance. Calculate the calibration
factor by dividing the number of milligrams of IOI.ypol in the 2-ml
aliquot of each standard by the appropriate corrected absorbance.
Average the factor for all the gOl8ypol standards. When a photoelectric
colorimeter is used. the factors shall probably vary with each
concentration of gossypol in which case a calibration curve shall be
plotted and used.

C-4. PROCEDURE

C-4.1 Grind about 50 g of the material to pass through a I·OO-mm IS
Sieve [s~, IS : 460 (Part 1)-1978*] in a hammer mill. Take 0'20 g of the
material in a 50-ml volumetric flask. Add 10 ml of the complexing
reagent.

0-4.2 Use 10 ml of the complexing reagent as the reagent blank.

C-4.3 Heat both the sample and the blank in a boiling water-bath for
30 minutes. Cool to room temperature. Dilute to volume with iso-propyl
alcohol-hexane mixture and mix. Filter through Whatman No. 1 filter
paper and collect the filtrate in a small glass-stoppered flask.

C-4.4 Pipette duplicate 2-ml aliquota of the filtered extract and of the
reagent blank into 25-ml volumetric flasks.

C-4.5 Dilute one of the aliquots to volume with the iso-propyl alcohol­
hexane mixture and reserve as reference solution.

C-4.6 To the other aliquot, add 2 ml of aniline. develop the colour and
determine the corrected absorbance at 440 mp, as outlined in C-3.4.1.

C-4.7 Determine the mg gO$sypol in the sample aliquot by means of the
calibration curve on the calibration factor.

5 X mg gossypol in sample aliquot
( Mass of lampIe in g) X Volume of aliquot

(used for analysis)

N01'g - S-amino-I-propanol may be redistilled, if coloured. Its boiling point
is 188°C and it may be cenvenieatly di.tilled under water pump vacuum.

0-4.8 Total gossypol,
percent by masl ..

• Specific.doD for '~.t 'Mvel: Part 1 WJre cloth telt sieves (fir,t '11""11 ).
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BUREAU OF INDIAN STANDARDS_:
Manak Bhavan, 9 BahedurSheh zaw Marg, NEW DELHI 110002
Telephones: 323 0131, 323 3376, 323 9402
Fax: 91 113234062, 91 113239311, 11 113239382

323 78 17
33718 82
603843

235 23 15
83212 95

TeIegr&ml : M8n8k....tha
(Common to ... 0fIIce1)

Telephone

8·" 00 S2
e."".., LabotrtlotY:
Plot No. 2OJ9, Site IV, Sahibabad IndUstrial Atea, SAHIBABAD 201010

"...", Ome-:

Central : Manak Bhevan, 9 Bahadur Shah lafar Marg. NEWDELHI 110002
-eastern : 1/14 CIT Scheme VII M, V.J.P. Road, Maniklola,CALCUnA700064
NorttMN'n : seo 335-336, Sector 34-A, CHANDIGAAH 160022
Southern: C.I.T. campus. IV CrOSI Road, CHENNAI 600113
tWestern : Manakalaya, E9 Behind Maral T.phone Exchange, Anchrt (East),

MUMBAI 400093

S"",cIJ OIfIc.:

'Pushpak', NurmohMl8d Shaikh M.g, Kh.,pur, AHMEDABAD 380001
*PMnya IndUstrial Area, 1st Stagt, Bangedore ·llImkur Road,

BANGALORE 580058
G&ngOtrl Compaex, 5th Floor, Bhadbheda Road. T.1': Nagar, BHOPAL 462003
Plot No. 62-63, Unit VI, Ganga Nagar, BHUBANESHWAR 751001

Kalaikathtr BuUcinga, 170 Avlnashi Road. COIMBATORE 841037
Plot No. 43, Sector 16 A, Mathur. Road. FARIDABAD 121001

Savib'1 Complex, 116 G. T. Road, GHAZIABAD 201001
S3J5 Ward No.29. R. G. &.ua Road, 5th By·lane, GUWAHATI 781003
5-8-58C, L. N. Gupta Marg. Nampally Station Road. HYDEAABAD 500001'

E..52, Chitwanjan~g, C-Scheme, JAiPUR 302001
117/418 B. Sarvodaya Nagar, KANPUR 208006
seth &haw.., 2nd Floor, Behlnd lMta Cinema, Naval Klshore Road,

LUCKNOW 226001
Pat1lputra Indus1rial etta.., PATNA 800013
T. C. No. 14/1421. Unlverstty ~ O. P*yam,

THIAUVANANTHAPURAM 8SJ1034
NIT Building, 8econd,Floor, GokuIpMM8I'k.8t, NAGPUA 440010

'nitiMion of Engineers ( india ) Bulking, 1332 SbMIjJ ...... PUNE 411006

550 1348

839 49 55
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8-28 88 01
8·71 19 98
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372925
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262306
821 17

52 51 71

32383&

·8•• otftce i. at 6 _ Appr08Ch. P. 0, prtncap Street,
CALCUTTA 700072

tsatu Otfice is at No_ Ch8mber., G'Mt Road, MUMBAJ 400007

*~ Ottce Is at 'F' Block. Unftv 8u1c1ng, "uhlmlraja Squer.,
BANOALORe 510002

'Z7 10 86
30115 28
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