
AMENDMENT NO.1 AUGUST 1"3
TO

IS 11451 : 1988 SPECIFICATION FOR MARGARINE
(P(l~ I, elllwe OA) - Substitute tbe Collowing Cor tbe eXisting clause:

'OA In the prepanlion of Ibis slindard, due consideration bl. been siven 10 tbe
provisions of the P~veDtioa of food Adulleration Act, 19S4'.

( Page 1, ,I"u," 3.4.1) - Subslitule 'be following new clause for 'be
existing:

'3.4.1 Margarine DIIy contain lIUlIIO or carotene IS colourins nlancr and
dilcetyl. up 10 • maximum of 4.0 ppm, IS tlavouring Igenl, provided tbat such
colou.ed and flavoured margarine also cODllins starch up 10 • limic of 100·150
ppm. lbil is iDdicaled by • blue colour using iodinesoJudoa.

NOTE - 11M coloured aDd n.vo"recl marpri. sball be IOId iD scaled p.cuKe. DOC

wei&W.IDON daa. 500I.'

I Page 2. Table 1.51No. (iv).col 3 )-Substitute '1.5' for '2.0'.

(PQg~ 2, Ttlb/~ I, SINo. (vii), col 2) - Substitute 'MIJX' (or cMin'.

(FAD44 )
ReplOInpby Unit. DIS. NewDclbi.lodia
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AMENDMENT NO. 2 SEPTEMBER 19"
TO

IS 12451: 1988 SPECIFICATION FOR MARGARINE

(Page 1,clause 3.% ) - Substitute the following for theexisting:

"3.2 The inaterial sba)) containsucbquantityof refinedsesameoil (see IS 547 :
1968t ) which is sufficient10ensure tbat when tbe material is mixed with refined
groundnut oil in the proportion of 20 : 80. tbe red colour produced by tbe
Baudouin testsballnotbe lighterthan 2 redunits in 1 em cell on Lovibond scale
when tested 8S prescribed in Appendix A of IS 10633 : 1986 'Specification for
WllUlspati (first revision) J ."

(Page I, clause 3.3.1 ) - Substitute tbe followingfor the existing:

'3.3.1 It may contain common salt, skimmed milk powder, colouring matterand
Oavouring agentin accordance with the provisions madein PFA Act.t

(Page 2, clause 3.6, last line) - Substitute '( see IS 14349 : 1996· )' for
'( seeIS : 2491 -1972-)'.

(Page 2, loot-note marked I.' ) - Substitute 'Code for bygienic conditions{or
edibleoilaod WUUlSptlti mlDufaeturiDI uBiII, for theexisting title.

[ Page2, Table 1, SINo. (vi), col 2 ] - Substitute 'It the timeor sale' lor 'when
,.eked' •

(Page S, clause A-I.I, line2) - Substitute '( see IS 1070 : 1992· )' for
'( seeIS : 1070 - 1977*)'•

( Page S, foot-note marked '.') - Substitute eReapnt pde water ( tlcirl
rwisioft)' for the existingtitle.

( Page 5, clause A-Z.I, line 1 ) - Insert the following between tbe words
'sand' and 'in':

'( Quartzsand or sea Sind whicb passes tbrougha sieve with 10 openings per em
but not through I sieve with 40 openings per em; if necessary,~sh with bot
water concentrated hydrochloricacid Ind water, dry and ignite It 600°C ).'

(FAD44)
Reproppby Unit, BIS, New Delhi. hadil
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IS: 1_1·1_

Indian Standard

SPECIPICATION FOR MARGARINE
o. FOREWORD

O.t This Indian Standard was adopted by the
Bureau of Indian Standards oil 30 May 1988,
after the draft finalized\by the Oils and Oilseeds
Sectional Committee ha~ been approved by the
Chemical Division Council and Agricultural and
Food Products Division Council.

\

0.2 Margarine is a semt-soltd food product or
plastic consistency and is\ utilized for table use
as well as baking and cooking medium. It
resembles table ( creamery ) butter in consistency
and appearance. The ~crease in production
and consumption of ba~ry products and the
shortage of table butter h~s led to the develop­
ment of margarine industry in this country.

0.3 The formulation of this standard was taken
up at the instance of various consumers with .a
view to serve as a guide in procurement of
margarine of desired quality. It is also intended
to serve the industry in maintaining the right
quality of margarine during production.

0.4 Tho specification for margarine laid down
under the Prevention 0'· Food Adulteration Act
1954 does not provide for the addition of
colours and flavours. As such these are not
being specified in this standard also although

I. SCOPE

1.1 This standard prescribes the requirements
and the methods of sampling and test for
margarine.

2. TERMINOLOGY

2.1 For the purpose of this standard. the defini­
tions given under IS : 11476-1985· shall apply.

3. REQUIREMENTS

3.1 Description - The material shall be' clean
in appearance and free from rancidity. It shall
have acceptable taste and flavour.

3.1 It shall contain riot less than S'O percent by
mass of sesame oil (see IS : S47-1968t) but
sufficient to ensure that when the separated fat
( see A-4.2 ) is mixed with refined groundnut oil
in the proportion of 20: 80, the red colour
produced by the Baudouin test shall not be
lighter than 2·5 red units in l-cm cell on Lovi­
bond scale when tested as prescribed in 6 of

-Glossory or terms relatina to oil. and 'atl.
tSpecification tor sesame oil ( st'Colldr"iJlon ).

views in favour of their use have been expressed
from time to time. However, as and when the

'. specification under the PFA act is amended.
cQrrespondiDI provision would be made in this
standard.

0.5 In the preparation of this standard. consi­
derable assistance has been derived from data
supplied by Shriram Foods and Fertilizers Ltd,
New Delhi; Htndustan Lever Limited. Pombay;
and Recommended International Standard for
Margarlne: issued by the Codex Alimentarious
Commlsslon of Food and Agrlculture Or,aniza­
tion of the United Nation's World Health
Organization and the assistance so derived j s
thankfully acknowledged.

0.6 For the purpose of deciding whether a
particular requirement of thls standard is com­
plied with. the final value, observed or calculated,
expressing the result of a test or analysis. shall
be rounded off in accordance with IS : 2·1960·.
The number of significant places retained in the
rounded off value should be the same as that of
the specified value in this standard.

-Rules for roundinl off numerical values ( rnl.d ).

IS : S48 ( Part 2 )-1976*.
3.3 The material shall contain not less than 75
percent by mass of other edible oils or a mixture
of edible oils. any or all of which may be
hydrogenated" Only prescribed oils and in such
specified proportions as modified from time to
time by the enforcing authorities, shall be
used.

3.3.t It may be prepared with or Without the
addition of edible common salt and skimmed
milk or buttermilk, if permitted by the compe­
tent authority.
3.4 It may also contain permitted emulsifying
and stabilizing agents and butylated hydroxy
anisole (BHA) and tertiary-butyl hydroquinonc
( TBHQ ) up to a maximum llmtt of 0-02 percent
when tested by the methods given in A·7 and A-I.
It may also contain "itamin D, E and theircsten
or other vitamins.
3.5 The material shall be free from mineral oil _lid
animal fat when tested by the methods as pres­
cribed in IZ and 18 of IS : 548 ( Part I )-I964t.
--

-Methods or samplinl and test for oils aad 'at.:
Part 2 Purity tests ( ,laird revisto« ).

iMethods of samplin, and test for oils and ratl:
Part I Samplinl. physical and chemica] tests ( re';$~d ).

I
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IS : 12451 • 1988

3.6 The material shall be manufactured in the
premises maintained under hyBicnic conditions
( see IS : 2491·1972· ).
) .
3.7 The material shaD also conform to the
requirements prescribed in Table I, when tested
according to the methods prescribed in Appen­
dix A and IS : 548 ( Part J )-J964t. Reference '0
eelevant clauses of Appendix A and IS/: ,548
(Part 1)-1964f is 8i~eD in col 4 and Sof Table 1.

an Indian Standard conveys the assurance that they
have been produced to comply with the requirements
of that standard under a well defined system of
inspection, festinl and quality control which i.
devised and supervised by BIS and operated by the
producer. Standard marked product. are also conti­
nuously checked by DIS for conformity to that
standard as a further safeauard. Details of conditions
under which a licence for the use of the Standard
Mark may be Iranted to manufac:.turers or producers
may be obtained from the Bureau of Indian
Standards.

TABLE 1 REQUIREMENTS POR MARGARINE

SLNo. CHARAcrBRlmca REQUIREMENT

Appendix

7
8

A-4

A·,5

(4)

A-2
A-]

31-41

30

(3)

12'0-16'0
80

0·'
2·0

(1) (2)

i) Mollture, percent by mass
Ii) Veietable oils, percent by malS, Min
jii) Acid valuet of component vesetable oils, Ma
iv) .Unsaponifiable matter of extracted rat~, percent

by mass, Max

v) Meltinl point of extracted fat, ·C

vi) Syntbetic vitamin A, expressed in international
units ( IU ) per Iram. when packed. 1,fin

vii) Salt ( when added ), percent by mass, Min 2·S A-6

-Methods of samplinl and tcst for oils and fats: Part J Samplinl, physical and chemical tests ( revlsed).
tThe correspondinl filure in terms of ~ree fatty acids ( FFA ) when expressed as oleic acid, shall be 0·25

percent. Max by mass.
~The rat shall be extracted a. prescribed under A-4.2.

4. PACKING

4.1 Margarine shall be supplied SUitably wrap­
ped or packed as notified by the competent
authorities from time to time.

5. MARKING

5.1 The containers shall be marked with the
fotlowrng:

a) Name of the materia);

b) Net mass of the material;

c) Manufacturer's name and his recognized
trade-mark, if any;

d) Batch No. or lot No. in code or other­
Wise; and

e) Month and year of manufacture.

S.l.t The packages may also be marked with
the Standard Mark.

NOTB- The use ofthe Standard Mark is loverned
by the provisions of the Bureau of Indian Standards
Act, 1986and the Rules and Relulations made there­
under. The Standard Mark OD products covered by

-.code for hy.ienic conditions for lood proceuin.
UBit. (fir" '~,I$ion ).

tMedaods or IUnplinlt and telt for OUI and fasl;
.... J -'-plm., physical and chemical ..... ( "" ••d)

6. SAMPLING

6.0 General - Sampling requires the most care­
ful attention to details if the subsequent analysis
is to be of value. It is, therefore, essential that a
truly representative sample is drawn. But this is
a difficult task and it becomes more difficult when
a consignment consists of a large number of
packages. However, for the purpose, usual infor­
mation given in the documents and certificates
accompanying the consignment may be utilized
to serve as a guide, and the method given in this
standard should be adhered to, wherever practi­
cable. If modification is desirable, the laboratory
should be consulted regarding the selection of
samples.

6.1 Geaer.1 Requirements

6.1.1 Samples shall be drawn by an experienced
person in a protected place not exposed to damp
air, bright light, dust or soot. The material shall
preferably be at a temperature between 0 and
ISoC at the time of drawing the sample. .

'.1.2 The sampling instruments (see 6.2>. shall
be clean and dry, and shall Dot impart any
foreign odour or ftavour.

6.1.3 Samples shall be placed in clean, odour­
less and dry glass contaiaen (18•• 6.3 )•

2
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FIG. 1 BUTTER TRIER

All dimensions in millimetres.
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SLNo. NOMINAL R81GHI' WIDlB WIDTHOP
CAPACITY mm DUD 1RB Mt"UTH

ml DUD

(1) (2) (3) (4) (5)

i) 50 60 SO 30
Ii) 100 70 60 45
iii) 2OOto 250 100 70 fiG-

PARnCULARS PRINCIPAL DIMENSIONS
-~---_.

LOD. Medium Short
A· S40 265 125
B 1"8 r-s 0-5
C 16 16 II·'

I -Tolerance for if it ±10 percent.I

containers. The approximate dimensions of the
containers may be as given in Table 2.

TABLE 2 DIMENSIONS OF SAMPLE CONTAINERS

U2 The jar or bottle .., be closed by
m.... or • -screw cap, IiDed with butter paper or

'.3 SampleCont.aaen

6.3.1 Wide-mouth jan and bottles of SO and
lOO-ml capacity shall be used as the sample

'.tA Precautions shall be taken to protect the
samples, the material beinl sampled, the sam­
pling instrument and the containers from adventi­
tious contamination.

6.1.5 Each container shall be sealed air-tight
after filling and marked with full details of
sampling, batch or code Dumber, name and­
address of manufacturer, and other important
particulars of the consignment.

'.1.6 Samples shall be sent to the examining
laboratory as quickly as possible and shall be
protected from light and contaminating odours.
The samples shall be stored sultably at a tempe­
rature between 0 and SoC. No preservative shall
be added to the margarine at the time of
sampling.

6.2 SampliDg Appliances

6.2.1 Butter triers shall be used for drawing
the samples. A butter trier shall have at least
30 mm diameter and sufficient length to pass
diagonally to the base of the container. The
butter triers may conform to the dimensions
liven in fig. 1.

6.2.2 The details of construction of the trier
may be as given below.

6.2.2.1 The blade and stem of the trier
should be made of stainless steel of appropriate
hardness. The grip may be of stainless steel or
any other suitable material which would withstand
repeated sterilization.

6.2.2.2 The blade and stem may be in one
piece and the transition from stem to blade shall
be smooth.

6.2.2.3 The stem may be circular in cross­
section and run parallel to the blade.

6.2.2.4· The blade may be tapering to the
point. The degree of tapering may be less in the
case of blades of triers intended for structural
examination.

6.2.2.5 The grooves of the blade may have
sufficient depth and the edges of the blade may
be sufficiently sharp so as to facilitate the samp­
ling of hard margarine.

6.2.2.6 The surface of the blade should be
well polished.

6.2.2.7 Shape, material and the finish of the
trier should permit the trier to be easily cleaned
and sterilized.

6.2.3 Spatulas and knives may be used for
removio8 portions of samples from the triers and
should be made of stainless steel.

3
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a alassstopper. Sample containers for chcmicl!-I where r is equalto the integral part of Nt", where
analysis may also be closed with' rubber stoppers N il the total number of units in the lot and II tho
lined with butter paper. Dumber of units to be selected. Every rth uait

thus counted shall" be withdrawn to live the
6.3.3 Jars, bottles, bottle caps and stoppen required number of units in the sample.

should be suitable for sterilization.

TABLI'; 4 r~U~lBER OF SMALL UNITS TO BE
SELECTED FOR SAMPLING

TABLE 3 NUMBER 0' BULK UNITS TO BE
SELECTED FOR SAMPLING

6.4.3 If the lut is of small units such as packets
or tins having the same batch number, the
number 'of units selected for sampling shall be in
accordance with Table 4.

6.4.4 The units to be selected for sampling shall
be selected at random from the-lot. To ensure
randomness ofselection, a random Dumber table as
agreed to between the purchaser and the supplier
shall be used. In case such a table is not avail·
able, tho followinl procedure may be adopted:

Stanlna from any unit in the lot, cou,.t
them u I. 2. 3,•..,up to r and so OD. in ODe order,

'.5 Sa.pllas Techalque

6.5.t Hard and Se'rI'-lulrd Margarl", Kep,
Clnder Cold Storage

a) From churn, - Four cores shall be drawn
with the help of a trier at equal distances.
At least two should be near the centre of
the churn.

b) From trollies - Four cores (one each
(rom the two ends and the other two from
the sides) shall be drawn with the help of
a trier.

c) From boxes- Three cores shall be drawn
by inserting a trier vertically through tho
block. One core would be at the centro
and the other two near diagonally oppo­
site corners of the open end.

d) From casks - Three cores shall be drawn
- by inserting a trier at three points equidis­

tant from the circumference of one end of
the block and directed through the centre
of the block.

e) From small packets - The samples shall
consist .of unopened packets and shall be
used for chemical analysis.

'.5.2 PM', MatgQrln~ KepI Under .It'arm
CDult/DIU

a) Wben-·-- the product i, ill small qualities.
remove a sample from the deeper layers
of the product at the centre of tbe block
and two other points rouply equidistant
from the central poiqt, located 2 to 3 cm
away from the ends. A suitable. dean, dry
SPOOD, spatula or a trier should be used.

b) When the product is in the form of larso
heaps or blocks, select three points, one
at the centre, the second about 2 to 3 em
away from the bottom and the third at aD
equal distance from the centre on tho
opposite side. At each point, draw from
the deep layers three cores, roughly equt­
distant on the Circumference. A suitable
clean, dry spoon, spatula or a trier should
be used.

'.5.3 Preparation 01Composite S,"",I, - Tat­
Ina equal amount of margarine from each of the
containers selected in 6.".2 or 6.4.3, collect about
600 I or more of the material which sball be
mixed and divided into three equ.aI, parts. Each
part shall be transferred to ••,.rate sample
contaiaer. One of each cOPipolite .amples shaD
be for tbe. purcb••er, tbe 1MppIier. lad Cor the
r.r...

NUMBIR OF UNITl10 B.
SELECTED

n

(2)

1
2
4

4 for the first 10000 and
I each for 2 500 addional
units or fraction thereof

II

NUMBER 0. UNm to
•• SELECTED

(2)

1
2
4
5

5 for the tint 200 and 1 each for
....ach 200 additional units or frac­
tion thereof

NUMBER 0' SMALL
UNITS IN THB LoT

N
(1)

1 to 100
101 to 1 000

1001 to 10000

Over 10000

N"y... O. BULK
UNITS IN THB LOT

N
(I)

2to 9
10to 49
SOlO 99

100 to 199
Over 200

6.4 Scale of SampllDI

'.4.1 Lot - All the units in a single consign­
ment belonging to the same batch of manufacture
shall be grouped together to constitute a lot. If
a consignment is declared to consist of different
batches of manufacture, the batches shall be
marked serarately and the group of units in each
batch shal constitute a separate lot.

6.4.2 If the margarine is supplied in bulk units
like casks or boxes, the number of units to be
selected for sampling shall depend on the size of
the lot and shall be in accordance with Table 3.

4
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IS : 12451 - 1988

6.5.4 Preparation 01 Sample for Chemical
Analysis

a) Sample for analysis of margarine - Warm
the sample (see 6.5.1) in an air-tight
container with the lid screwed down tightly
or with the glass stopper in an oven or
water-bath not exceeding 40·C until by
_frequent vigorous shakings a homogene-
•ous fluid emulsion ( free from unsoftcned
pieces) is obtained at the lowest possible
temperature .

b) Sample for analysis ofcomponent vegetable
oils - Heat a portion of emulsified mar..

garine In a beaker to a temperature of SO
to 60°C until the fat separates. Filter the
fat layer through a drted filter paper into
a dry vessel at a temperature above the
solidification point of the fat using a hot­
water funnel. If necessary t re-filter the
filtrate under same conditions. until it is
clean and free from water. Liquefy the fat
completely and mix before taking samples
for analysis.

NOTB - Exposure to U.ht and air of the marlBrine
sample or the veactable 011 obtained from it shall be
as short as possible and ana lysis shall be carried out
without delay.

APPENDIX A

( Clause 3.7 )

METHODS OF TEST FOR MARGARINE

·Speciftcation for water for general laboratory use
(s~cond revision).

where
Ml = mass in g of the sample, and
M'J, == mass in g of the residue.

A-2.2 Calculation

Moisture, percent by mass

~:. .(M!_~ !!I2) x 100
M.

A-I. QUALITY OF REAGENTS

A-l.I Unless specified otherwise, pure chemicals
and distilled water (see IS : 1070-1977· ) shall
be employed in tests.

NOTE - 'Pure chemicals' shall mean chemicals that
do not contain impu rities which affect the results of
analysis.

A-4.1 Apparatus

A-4.1.1 Melting Point Tubes - Thin-walled.

A-4. DETERMINATION OF MELTING POINT
. OF EXTRACTED FAT

where
Ml = mass in g of sample taken for the

test in A-2.1,

M'J, = mass in g of the round bottom flask,
and

M3 = mass in .~ of the round bottom flask
with residue. 41'

A-3.t.! Diethyl Ether

A-3.2 Apparatus

A-3.2.1 Sintered Glass Filter Crucible - Maxi­
mum pore size IS to 40 pm, capacity 30 to
40mm.

A-3.2.2 Round Bottom Flask - 250-ml.

A-3.3 Procedure - Wash the residue after deter­
mination of moisture as in A-2 'ith 7 x 20 ml
and then 4 x 2S ml diethyl ether through a weigh­
ed filter crucible and collect the filtrate in a
weighed round bottom flask. Distil off ether from
the filtrate in the round bottom flask. Dry the
residue to constant mass in the oven at IOSoC,
that is maximum: change in mass of 0·1 percent.

A-3.4 Calculation

Oil content, percent by mass
_ (M3 - M2) 100
- Ml

VEGETABLE

A-2. DETERMINA1]ON OF MOISTURE

A-2.1 Procedure - Place about 20 g ignited sand
in a dish provided with a glass stirring rod and
weigh. Weigh about 5 g margarine to the nearest
mg into the dish and dry for 1 hour in a drying
oven at 105°C. Cool in a desiccator and weigh.
Replace for a further half an hour in the drying
oven at 105°C, cool in the desiccator and weigh
again. Repeat this treatment until the mass
becomes constant, that is, maximum change in
mass of 0·1 percent. Keep the residue for test
in A-3.

A-3. DETERMINATION OF
OILS/FAT

A-3.t Reagent

s
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uniformly bored capillary glass tubes, open at
both ends and with the following dimensions:

a) Length - 50 to 60 mm,

b) Inside diameter - 0-8 to I-I mm, and

c) Outside diameter - 1·2 to 1·5 mm,

A-4.1.2 Thermometer - Centigrade, with 0.20

subdivisions and a suitable range. The thermo­
meters should be checked against a standard
thermometer which has been calibrated and
certified by the National Physical Laboratory,
New Delhi.

A-4.1.3 Beaker - with a side-tube heatil1'g
arrangement.

A-4.1.4 Separating Funnel - SOO-ml capacity.

A-4.1.5 Electrical Water-Bath - with a tem­
perature control device.

A-4.1.6 Air-Oven

A-4.2 E"xtractioD of Fat

A-4.2.1 Take about 100 s of sample in a
beaker. Place the beaker on water-bath main­
tained at 45 ± 511C to melt the sample completely.
Transfer the melted sample into a separating
funnel and allow to settle for a period till water
and fat layers have completely separated. Sepa­
rate the water layer and dry the fat at 40-50'C
under reduced pressure till constant mass.

NOTB - Ca re should be taken to ensure that the fat
remains in liquid condition till it is separated from
aqueous layer completely. This may be achieved by
placing the separating funnel in an air-oven at around
so-c,

A-4.3 Procedure

A-4.3.1 Melt the sample of margarine com­
pletely and mix it well at a temperature of about
50°C. Insert the melting point tube ( thoroughly
cleaned and dried before use) into the molten
product so that a column of the product about
10 mm long is forced into it. Allow the sample
in the tube to just set, by keeping the tube in a
horizontal position during winter; during summer
the tube may be put on a perforated metal tray
which is so placed inside the water-bath (at
IS-17°C) that the bottom of the tray just touches
the water. Then place the tube in a test tube
immersed in water at IS-17°C for one hour.
Remove the melting point tube and attach it
with a rubber band or any other suitable means
to the thermometer so that the lower end of the
melting point tube is even with the bottom of the
bulb of the thermometer. Pour water at about
20°C into the beaker (with side-tube heating
arrangement) and suspend the thermometer in
the centre of the beaker so that the lower end
of the sample column is 30 mm below the surface
of water. Heal the side-tube of the apparatus

6

gently so that the temperature of water increases
slowly at the rate of 2°C per minute tiJl the
terr.perature reaches 30°C and thereafter at the
rate of a-soc per minute. Note the temperature
of water when the sample column commences to
rise in the tube, which is the melting point of
the sample.

A-5. DETERMINATION OF VITAMIN A

A-S.I Principle - The content of Vitamin A in
margarine is determined by the measurement of
ultra-violet absorption spectrum of a fraction, in
which the vitamin A alcohol is collected after its
isolation by chromatography. It is expressed in
International Units per gram.

A-5.1.1 One International Unit ( IU) of vita­
min A is equivalent to 0·3 I£g vitamin A alcohol
or 0·344 pg vitamin A acetate. .

NOTE - The official method in use in the United
Kingdom (UK) involves a somewhat different proce­
dure to that given in fbis method but both techniques
give the same result for vitamin A in margarine.

A-S.2 Reagents

A-5.2.1 Potassium Hydroxide - SO percent
aqueous solution.

A..S.2.2 Ethanol - 96 percent ( vlv).

A-5.2.3 Diethyl Ether - peroxide-free,

NOTE - Make the diethyl ether peroxide-free by
distillation over potassium hydroxide ( KOH ). Store
the peroxide-free ether over coarse granular carbon.

A-5.2.4 Petroleum Ether- Distilled over potas-
SiUUl hydroxide KOH; boiling range 40 to 600C.

A-S.2.5 Alumina (Activa/Ed) - Heat thealumi..
na at 600°C for 6 hours, cool, sieve through a
180 mesh sieve and add about 3 percent water.
Mix thoroughly and allow the product to stand
for at least 12 hours before use. Store in an air­
tight bottle.

A-S.2.6 Alumina (Alkaline) - The same
alumina as given in A-S.2.5 is treated with sodium
hydrodixe as follows:

Stir 109 alumina with a solution of 1 g
sodium hydroxide in 10 ml water. Allow to stand
at room temperature for I hour in a closed
bottle and shaxe occasiomllv. Then heat in a
dish iii a vacuum drying oven at . "~ . :'m
Hg for 2l hours. Pour the dried prouuct Into a
bottle without removing any powder clinging to
the wall of the dish and stopper securely. To
the cooled powder, add 2 percent water and
mix thoroughly. Allow to stand for 18 hours.
and determine the moisture content after drying
for 1 hour in a drying oven at 10s'C; if lower
than 2 percent, again add water, m.tx and repeat.

A-5.2.7 Antimony Trichloride Solution - With
a porcelain spoon, introduce 65 I antimony
trichloride into a SOO-ml conical flask and wash
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several times with 15 ml chloroform until the
chloroform remains clear. Then dissolve the
.antimony trichloride in 200 ml chloroform by
reftuxing. Transfer the warm solution to a bottle
containing anhydrous sodium sulphate ( see Note).

After somedays, antimony trichloride crystals
form at the bottom and the wall, the solution is
th~D quite clear and ready for use.

Non - The chloroform to be used should be
washed and dried with water before use, to remove

any alcohols which may have been added to improve
keepin. quality. .

A-S.3 Apparatus

A..S.3.1 Conical Flask - 50-mI.
A-S.3.Z Separating Funnel, - SOO-ml.

A-S.3.3 Round Bottom Flask - 200-ml with
ground glass stopper and two condensers (see
Fig. 2 and 3).

.J
NITROGEN
INLET-...

ALKALINE
PYROGAllOL
SOLUTION

200-ml FLASK

--------~---------·--1

FIG. 2 ApPARATUS FOR SAPONIFICATION

WATER
tNlET
~

- - - ---~------- - -- --,
I
I
I__ J

20o-ml FLASK

ALKALINE
PYROGALLOL
SOLUTION

FlO. 3 ApPARATUS POR EVAPOllAnON
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A..S.4 Procedure

A-S.4.1 Sampling - Cut from a block of
margarine. a slice 2 to 3 em thick and from this,
cut off a slice weighing approximately 10 g. Such
a sample contains inside as well as outside parts
of the margarine. and should contain a total of
about 250 IU of Vitamin A.

A-S.4.2 Saponification of Margarine - Put the
slice into 200-ml round bottom flask and weigh
to the nearest SO mg. Add to the margarine,
8 ml of potassium hydroxide solution and 25 ml
of ethanol. Heat gently on the water-bath at
8S to 90°C for a quarter of an hour or until
the saponification is complete, with a reflux
condenser attached to the ftask. During this
procedure, a slow current of oXYlcn-frcc nitro­
gen is passed through the liquid.

100

50

A-5.3.4 Chromatographic Apparatus (Fig. 4 to
7 ) - The apparatus consists of two parts, each
containing a chromatographic column which may
readily be connected in series by means of a
rubber stopper connection. The upper tube
contains alumina while the lower contains alka­
line alumina. Close both tubes at the bottom
with a plug of cotton wool. Fill the longer tube
with petroleum ether to a level which reaches
into the widened section, and then very regularly
and gently pour out the alumina to a column
height of IS em. Fill the shorter column, I shortly
before use. in the same way to a height 'of 2 em
with alkaline alumina.

A-5.3.5 Tubes - calibrated at 1 ml ( Fig. S ).

A-5.3.6 Pipette- 1 ml with a fine tip.

A-5.3.7 Graduated Flask - IO"ml.

A-5.3.8 Ultra-Violet Spectrophotometer

8

Free Standard provided by BIS via BSB Edge Private Limited to A Allen  Samuel - New 
Delhi(allen.samuel89@gmail.com) 125.99.191.94.



,

RELEASE 10
ATMOSPHERI

rPRESSURE, .

RElEASE '0
AIMOSPHERI

Flo.7 AssEMBLY 0' CHROMATOGRAPHIC TUBBS

A-5.4.3 Extracttoe 0/ Vitamin A - Add 50 ml
water through the condenser and cool the soap
,olution in tap water. Transfer tbe solution to
". separatina funnel, using another 50 mI water
to rinse the ftask." Extract the soap solution with
successive portions of 100, SO, SO and 50 ml
diethyl ether by sbakina. Wash .the combined
extracts in another separatinl- funa~J four times
with SO mJ of water (the first time ooly by
Iwir1in8, tbe fbJlowinl three times by lentl.
,bikini). Continue washiDI If the ether layer'I Itill turbid~

A-5A..t EWI/ltWtlI;tIII 01Sol,·.., - U.. the same
lak ID wblch tb' lapoalficatioD WU c:antecI oat.
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Add diethyl ether solution in two portions. Heat
on the water-bath (80 to 8S0C). During the
distillation, maintain a weak current of oxygen­
free nitrogen until approximately S ml is left.
Then. transfer the residue to a SO ml conical
flask, and rinse with IS to 20 ml ether. Evapo­
rate the ether with nitrogen, add some acetone
and again evaporate the solvent. '

Immediately take up the residue in I to 2 ml
petroleum ether (if not clear. dry again with
acetone ), and introduce the solution on top of
the upper chromatographic column with as
little petroleum ether as possible ( about S ml ).

A-S.4.S Clvomalographic Separationof Vitamin
A Alcohol - The chromatographtc separation is
carried out in two stages. For the first stage,
only the upper column is used ( alumina). After
the petroleum ether extract has been brought
on to the column, this is passed through the
adsorbent. Rinse tbe conical flask with S ml
petroleum ether and bring this amount on to the
column. Rinse the ftask with S ml portions of
petroleum ether containing 4, 8 and 12 percent
diethyl ether (,Iv) respectively, and use the
washings for elution process. Discard all these
elutes containing substances which are less
strongly adsorbed than Vitamin A alcohol.

Non - Test for Vitamin A with antimony tri­
chloride in the elute containina 12 percent diethy.
ether. If the reaction is positive ( in which case the
alumina ~ontains too much water ), repeat the deter­
mination with a fresh column packinl.

A-S.4.' Then connect the second column
(alkaline alumina) and elute with 5 ml each of
petroleum ether containing 16, 20 and 24percent
diethyl ether ('/'). respectively. Finally, use
petroleum ether containina 36 percent dietbyl
ether ( vlv ) until the Vitamin A has been eluted
completely (see Note). Collect the eluted
fractions in the tubes graduated at I mi. First
thorougbly mix the contents of each tube in
order to obtain a homogeneous solution. Do
this by blowin8 some air bubbles through by
means of the fine-tipped pipette, Tben with the
same pipette, remove from each of the tubes
approxlmately 0-3 ml and with these samples
~arry out the Carr-Price s~t test (use a small
test tube, 0·5 ml antimony trichloride solution,
and I drop of acetic.anhydride). .

Non - Ensure that durin, elution, the columns
do not run dry, but at the same time prevent, U much
as pOIslble, the various petroleum ether (ractions
(rom mixinl at the top 01the first column. Only very
little elute ori.inatinl from the first column may be
present on top of the second column.

A-S.4.'.1 Discard the fractions in which the
Carr·Price spot test is negative [ generally those
with 16 and 20 percent diethyl ether ( 'I' )].

Non-It is recommended to occasionally com~re
tbe ahape 01 tbe optical density curve between 2fiO
and 370 I'm with Monon-Stubb'l Ideal curve. Th;.
I, '-cion. to eSlablish whetber tile ~r.tln. capacity
etI 1M column. II lullclent. Thul. frelhly prepa~
...........lIaould al••,. be t..tedla tlli. way.
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NOTB - This method is not applicable to maraa­
rine containiol sodium chloride up to 0-2 percent
by mass or lell.

A-7. ANALYSIS OF TERTIARY BUTYL
HYDROQUINONE ( TBHQ )

A-7.1 Apparatus

A-7.t.l Volumetric Flasks - 50 and lOO-ml.

A-7.1.2 Pipettes - 1, 2, 3, 4, S and to-mI.

A-7.t.3 Beakers - ~O and 250-ml.

A-7.1.4 Soxhlet Apparatus

A-7.1.S Rotary Vacuum Evaporator

A-7.1.6 UV Spectrophotometer

A-7.2 Reagents

A-7.2.1 Methanol

A-7.2.2 Diethyl Ether - anhydrous.

A-7.2.3 Diethylamine Reagent - 2S percent in
water.

A-7.2.4 n-Butanol

A-7.3 PreparatloD of StaDdard Solation

A-7.3.1 Stock Solution - Weigh 0·1 000 8 of
TBHQ into a weighing boat, transfer to a lOO-ml
volumetric flask and make to volume with
methanol. This solution contains I 000 micro­
grams of TBHQ per ml,

A-7.3.1.1 Pipette 10 ml of the stock solution
into a IOO-ml volumetric flask and make to
volume with methanol. This standard solution
contains 100 1'8 ofTBHQ.

A-7.3.2 Pipette aliquots of TBHQ standard
into reagent bottles to give a range of 100 to
1 000 pI of TBH Q per aliquot. Add enough
methanol to each bottle to give a total volume
of 10 ml. Prepare a blank with 10 ml of metha­
nol. Add S ml of dimethylamine reagent to
each bottle. Stopper and shake thoroughly.
Allow the solutions to stand for 30 min, then
add 10 ml of n-butanol to each bottle and mix
well. Using the blank in the reference,. cell,
measure the absorbancies of the standards at
500om.

7.3.3 calculate the indi~idua) k values by
dividing the absorbance measurement by respec­
tive concentration of TBHQ in each standard
aliquot.

A-7.4 ExtndI••f 'I1IHQ

in A-7.4.t Welab about 20 I of the extracted rat(,e~ A-4.2) into a 250·m1 flask. Ad4 SO ml
of methanol and coDnect the flask to rel'ux con­

in denlen,aDd leatly boil for I b, apply just e,-oulh
beat to I liquefy the rat and cause aeade boiliDI.
Durial', the rela period. occuioaally ahake tbe

a == optical density reading
at the maximum, and

M = mass in g of sample.

where
N a: normality of silver nitrate solutioD.
J'. -= volume in ml of silver nitrate used

sample titration,
Y2 - volume in ml of silver nitrate used

the blank titration, ad
M - mas iD I of the aample takeD.

A-'.2 Reageats

A-'.2.1 Silver Nitrate - 0'1 N, standard
solution.

A-'.2.2 Potassium Chromate ~ 10 percent
aqueous solution.

Aw6.3 Procedure - Weigh accurately about 5 I
of the sample into a 2S0-ml conical Oast. Care­
fully add 100 ml of .boiling water. Allow to
stand with occasional SWirling for 5 to 10
minutes. After cooling to SO to SSoC ( titratioD
temperature ), add 2 mJ of potassium chromate
solution. Mix by SWirling. Titrate at SO to
5S·C with standard silver nhrate solution while
SWirling continuously until the brownish colour
penists for half a minute. Carry out a blank
test with all the reagents in the same quantity
except the sample material.

A-5.5 CalealatlOD
366 a

Vitamin A (I U/g) c:: M

where

A-6. DETERMINATION OF SALT (SODIUM
CHLORIDE)

A-6.1 Principle - The sodium chloride is ex­
tracted from margartne by hot water and deter­
mined by Mohr's method.

IS : 12451 - 1911

A-S.4.7 Spectrophotometric Determi1latlon of
Vitamin A - Pipotte exactly O·S ml from each
tube in which the Carr-Price spot test is positive.
Pool these in the 10 ml graduated flask, make
up to the mark with petroleum ether used and
mix. Make sure that the absorption at 326 pm
of the petroleum ether used does not change
when 10 percent diethyl ether is added. Use
petroleum ether in the blank cell. Read the
optical density at the top of the extinction curve
( 324 to 326 pm ) using a 1 em cell ( see Note ).

NOTE - It is recommended to occasionally compare
the shape or the optical dens}ty.curve between 2~
and 370 lAm with Morton-Stubb. Ideal c~rve. T~ls
is done to establish whether the separatlnl capacity
of the columns is sufficient. The freshly prepared
adsorbents should always be tested in this way.

A-6.4 CalcalatloB

, Sodium chloride, percent by mass
S·85 He VI - J'2)

== . M

10
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beaker containina approximately 800 ml of bath
wax. During distillation. the inlet and outlet
tubes of the superheater and the distilling flask
are wrapped in alass wool. The condenser il
61 centimetre 1008 with a 28/15 socket joint.
The distillate is filtered and collected in a
2S0-ml slass stoppered graduate.

A-8.t.2 Photoelectric Colorimeter-with 620llm
fil.ter and cells

where
A = absorbance of the sample at 500 nm,

VI :: volume in ml of methanol used in
extraction,

B = k value for TBHQ as determined with
TBAQ standard solutions,

Vz = volume in ml of methanol extract
taken for analysis, and

M = mass in g of fat analyzed.

reflux units to ensure thoroush mixiDa -of the
rat and the alcohol. Allow to cool to room
.temperature. Separate from the condensers,
stopper and allow to stand· until the conteDts
have completely separated into two layen.

A·7.5 ADalysis

A-'.!.1 Pipette J to 10 ml of the methanol
extract (upper layer obtained in A-7.4.1) into
reasent bottles. Add methanol to give a total
volume of 10 mI. Prepare a blank of 10 ml of
methanol. Add S ml of dimethylamine reagent
to each bottle. Stopper and shake Vigorously.

'NoTB - The extract may become turbid on addition
or dimethyJamine. This turbidity normally clears
on addition of n..butanol in A-7.5.2.

A-7.5.2 Allow the solutions to stand for 30
min. then add 10 ml of a-butancl to each bottle
and mix well. Using the blank in the reference
cell. measure the absorbance of the sample
aliquot at 500 nm.

A-7.6 CalcalatioD

Tertiary butyl hydroquinone, percent by mass

= A VI X 10-4
B V2 M

A-B. DETERMINATION OF BUTYLATED
HYDROXY ANISOLE ( DBA)

A-8.0 General - Butylated hydrox)' anisole is
separated from the rat by distillation with super­
heated steam. The distillate is analyzed for
butylated hydroxy anisole with 2,6dichloroquinonc-
chloroimide.

A-8.2 RealeDts

A-8.2.1 Ethyl Alcohol- Add approximately
0-1 percent potassium hydroxide and potassium
permanganate to commercial absolute alcohol
and distil in all-glass apparatus. The distillate is
100 percent alcohol.

A-8.2.2 Calcium Chloride

A-8.2.3 Borax Buffer - Prepare 2 percent
borax ( Na2B40, .10H20 ) in water.

A-8.2.4 n-Butyl Alcohol

A-8.Z.S 2,6-Dichloroquin~nechloroim;de Reagent

A-8.3 Dlstillatl08 - Place 16 g of anhydrous
calcium chloride (reagent grade) and 10 ml of
distilled water in the distilling flask; cool to
approximately room temperature and weigh S g
of the sample in the flask. Lightly grease tbe
round-glass joiot and place the top on the
distilling flask.

A-8.3.1 Before starting the distillation, heat
th~ bath for the distilling flask to 160 ± 10°C,
and the superheater bath to 200 ± 20°C, adjust
the steam generator to distil approximately 4 gil
of water per minute. Maintain these conditions
throughout the entire distillation.

A-8.3.2' As soon as these conditions are ful­
filled, connect the superheater and the condenser
to the distilling flask. Start the distillation by
connecting the steam generator to the super­
heater and Immediately place the bath around
the distilling flask. Collect the distillate in a
2S0-ml glass-stoppered graduate, filtering the
distilJate throu!sh a 9-cm Whatman filter paper
No. 54 or equlvalent, as it collects. The rate of

A-8.1 Apparatus distillation. shall be such that 125 ml of distillate
collects in 30 ± S minutes. .

A-I.t.l Distillation Apparatus - The distilla- .
tlOD apparatus consists of a steam generator A-8.3.3 When 125ml of distillate has been
consisting of a 1 OOO-mi Erlenmeyer flask con- collected, stop tbe distillation by disconnecting
taining water and several glass beads. The the distillinl flask from the superheater and
rubber stopper in the flask has an outlet tube removing the bath around the distilling ftask.
cndinl in a 12/S socket joint. Water is boiled OD When the mouth of the condenser bas cooled,
aD electrte heater. 1 he superheater consists of disconnect it from thc distillinl Bask and drain
8 Ilass coil placed in a I OOO-mi beaker half full the water from the water"jacket. Wash the
of wax (-mellin, poil!!_6()OC, smoke point 27'C, eondenser and filter paper thorOulhly, usinl six
lash point 36°C), ano'provided witb a thermo- IO-ml portieD. of bot (60 ± SOC) 100 percent
meter. The diltilllni last II made from a SO/SO ethyl alcohol. allowlnl tho alcoholic washfnp to
ItaDdard.taper joint, .8 12/5 and a 28/15 ball filter into the diltilla~e. Continue wasbin. tbe
Joint. The diltllliq fluk J. heated III • I OOO-mi liter wi~ bot aJcobo' UDtil the combioed volume

II
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of distillate and washings is 250 ml when cooled
to room temperature.

A-S.4 Analysis of Dhstillate - Pipette three
different aliquots of the distillate (SO percent
alcohol) into 19·mm colorimeter tubes and make
up to 12/ mJ with 50 percent ethyl alcohol. Add
2 ml of' the '), 6-dichloroquinonechloroimide
reagent and 2 ml of borax buffer and mix. After
IS minutes, add 5 ml of n-butyl alcohol to each
tube. mix. and measure the absorbancy with a
photoelectric colorimeter using a 620 ~m filter.
Measure all absorbancles relative to a reagent
blank.

A-8.4.t Prepare a reference curve over a range
of 10 to SO lAg of butylated hydroxyanisole. The
concentration of butylated hydroxyanisole, in
microgram per aliquot used, is obtained by

div;dinl the observed absorbeDcy by • i-val..
of 0·010 2.

A-8.5 Calc.latlo. -. Calculate the amount or
butylated hydroxyanilOlo in the distillate u
follows:

Concentration of DHA in maraarine sample

== A XJ'2 X 100
M X VI x 0-010 2 A 106

where
A = absorbancy,
"2 = total volume of distillate and wash­

ing in mi.

M == mass in g of the sample, and

YI == aliquot volume in ml.

12
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