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FOREWORD

This Indian Standard (First Revision) was adopted by the Bureau of Indian St dards after the draft
finalized by the Organic Chemicals (Misc) Sectional Committee, had been app{;g%d by the Petroleum,
Coal and Related Products Division Council. i,\_%\}

Citric acid also known as 2-hydroxypropane-1, 2, 3-tricarboxylic acid (Cas@g@ﬂ occurs in many fruits,
especially unripe fruits of the citrus family such as lemons and oranges. \s%ommercxally manufactured
by mould fermentation of carbohydrates in which a dilute solution ofagx?)lasses is fermented by using
certain moulds (citromycetes). This method is particularly suitable fdf Indla on account of huge quantities
of molasses available from sugar mills. It is represented by the followmg structural formula:

Citric acid is extensively used in soft drinks and othérffood industries. The functional use in food is that
of a sequestring agent, antioxidant, dlspersmg,aienf and acidifier. It is also put to pharmaceutical uses
besides being used as analytical reagent and g/eﬁe‘ral industrial purposes such as mordant in dyeing or
cleaning agent for boiler water in thermal power plants. Ferricammonium citrate on exposure to sunlight
changes to ferrous salt and is therefore usea in making blue-print paper. Esters of citric acid (tributyl
citrate) are good plasticizers for lacquers*and varnises.

This standard was first issued in 197/ _winch prescribed the requirements and the methods of sampling.

and test for two grades ofcitricacid, ﬁib“hohydrate namely, Grade 1 —suitable for use as analytical reagent
and Grade 2 — intended for usein food additives. The Committee responsible for the preparation of this
standard decided to revise it m 1 order to retain the requirements of the material for general purpose. A
separate standard has been f@r{nulated by the relevant committee under Agricultural and Food Division
of the Bureau wherein réguirements” of?he material used as food additives has been stipulated
(see IS 13186 : 1991). >

For the purpose of, deglgmg wheth vr'ia particular requirement of this standard is complied with, the final
value, observed orbalculated eigressmg the result of a test or analysis, shall be rounded off in accordance
with IS 2 : 1960i “Rules for r r\aundmg off numerical values (revised)’. The number of significant places
retained in theﬁrqglnded @ff\yalue should be the same as that of the specified value in this standard.




a—,

IS 5464 : 1995

Indian Standard

CITRIC ACID, MONOHYDRATE —
SPECIFICATION

( First Revision )

L score IS No.

: : 5 N
1.1 This standard prescribes the requirementsand - 2362 : 1973 Duunn/guoh ()fwalel by the Karl
the methods of sampling and test for citric acid, Fischer ﬁrghod (first revision)
monohydrate. 4161 : 1967 I\uslc&hnd«.rs

45342 1 1968 U} )Qéﬁunu method for deter-
mmw) m of iron

;1;11100\ lor random sampling

2 This standard docs not include the require-
ments of citric acid  used  for  pharmaceutical 1905 - 1968
purposcs or as food additives.

Ve
1 R )IHI’]//:I:\I\ g
2 NORMATIVE REFERENCES (‘"('(/}"f (\“5 e
The following stundards contain provisions which 3.1 ”‘?’gﬁl“m"

through reference in this text, constitute provisions
2 ! Fhumd&;‘u.xl shall be colourless translucent crystals

of the standard. At the time of publication, the
e . : o ({))’?lllp granular to fine crystalline powder. It
cditions indicated were valid. All standards aresub-
shall'be odourless with a strong acid taste.
jectto revision, and parties to agreements based on N
the standard arc LnLOUId"bdl()m\ullgdlclh(,p()s\:«}I I It shall be frecly soluble in water, ethyl
Sibility of applying the most recent edition ol N\e\,alwlu)ldnd sparingly soluble in cther. It shall form

standards indicaled below: //,;/\o a clear solution in water.
1S No. Titie WY 3.2 The maicerial shall also comply with the re-
g9 quircments prescribed in Table 1 when tested ac-
265 : 1987 Hydrochloric acid (’/‘éli Pt"v"‘(”’ cording to the method given in Annex A. Reference
266 : 1977 Su]phum acid (sec(md\(énsmn) £, (o the relevant clause of Annex Ais given in col 4
324:1959 Ordinary o»n.uuralwm; (rev 'lsc‘ci)\ ofthe Table L.

9151975 Onc-mark volz;\mqgrxt ﬂa%st([jg‘w b PRBEING AND MATIING

revision) g\//\\ @)
1070:1992  Waler for gf;,\})fdl |db</,}"*‘t9f)’ use 4.1 The material shall be packed in well-closed
* (’/”’d'e"“‘{\’)“ U containers made of glass or in polyethylene liners
2088 : 1983 Metho \\fm duc{mtﬁduon of within containers made of cardboard, fibreboard,
drﬁuufﬁbuc(ﬂld Ic‘@igle) piywood or tinpiate,
@) \(\\J
PR BNy =
RS }/aj)@ 1" Requirements for Citric Acid, Monohydrate
Sy N N
/&%3 ‘@0 (Clause 3.2)
<
SI No. %«@ Clri a?]fnsllc Requirements Method of Test (Ref to Cl No. in Annex A)
N & . s
0 N\ R J @) ®) O]
i)  Citricacid, percent by mass (as monohydrate), Min 98.5 A-2
ii)  Sulphate (as SO4), ppm, Max 100 A3
i) Halides (as Cl), ppm, Max 100 A-4
iv)  Sulphated ash, percent by mass, Max 0.10 A-S
v)  Heavy metals (as Pb), ppm, Max 10 A6
vi)  Iron (as Fe), ppm, Max 10 A-7
vii)  Oxalates (as C2H204) To pass the test A-8
viii)  Water, percent by mass, Max 8.8 A9
i¥)  Readily carbonijzable substance To pass the test A-10
X)  Arscnic, ppm, Max 1 A-11
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4.2 The containers shall be marked with the
following ir:formation:
a) The name of the material;
b) Manufacturer’s name and its recognized
trade mark, if any;
¢) Net mass of the material; and

4.2.1 The containers may also be marked with the
Standard Mark.

5 SAMPLING

5.1 The procedure for the sampling and the
criteria for conformity of the material shall be as

d) Batch number and date of manufacture. prescribed in Annex B. Q)
: Ny
ANNEX A A
O
(Clause 3.2 and Table 1) &

METHODS OF TEST FOR CITRIC ACID, MUN()IM\RATE

A-1 QUALITY OF REAGENTS

A-1.1 Unless specified otherwise, pure chemicals
and distilled water (see IS 1070 : 1992) shall be
employed in tests.
NOTE — ‘Pure chemicals’ shall mean chemicals that do not
contain impurities which affeet the results of analysis.

A-2 DETERMINATION OF CITRIC ACID
CONTENT

A-2.0 Outline of the Method <§.

A known quantity of the material is dlssolvcd in

water and titrated with sodium hydroxide wl}gxun
Citric acid monohydrate content is calcuf@cﬂ from
the volume of sodium hydroxide s()luu()n,uxcd up.

A-2.1 Reagents \{Z S“'V
e x
a) Standard Sodium Hydroddesolution — 1 N.
t) Thymol Bluc Indic: llgnﬂ;NFDlssolvu() 04 gof
thymol blue in 100 ¥ a#ﬁ()pucen‘( ¢

Spirit.

A-2.2 Procedure S
zg; ) {é’/\

Weigh accurately (Lb()ui 3 gof l{r/gmmuual inatared

flask. Dissolve m\w() ml ofé iter and titrate with

standard sudxﬁm hydmxx(l&ﬁiuuon using thymol

blue indicul;;

\\,\

\r‘
mnmg@/ﬁétc
== 007005 ¥ X N X 100

M

= volume in millilitres of standard
sodium hydroxide solution required
for ncutralization,

N = normality of standard sodium
hydroxide solution, and

M = mass in g of the matcrial taken for
the test.

A-3 TEST mtt*SHLPHM ES (as SO4)
A-3.0 Oumx@)e{’he Method

The matc q)s dlSSO]VCd in water, denatured spirit
and dj m\e\w rochloric acid added and mixed.
Bariy Q’f’ﬁondc solution is then added and tur-
bidfiyScomparcd with that produced by a known
}lté\tv ofsulphate.

1/

& \Aﬁl Apparatus

4

a) Onc-Mark Graduated Flasks — 100-mland
1 000-ml (see IS 915 : 1975).

b) Nessler Cylinders — 50-mi (see 1S 4161 :
1967).

A-3.2 Reagenis

a) Denatured Spirit -— (see 1S 324 : 1959).

b) Dilute Hydrochloric Acid — Approxi-
mately 5 N.

¢) Barium Chloride (BaClz. 2H20) — 10
pereent (mAv).

d) Standard Sulphate Solution — Dissolve
1.48 g of the ignited sodium sulphate
(NazS04) in water. Transler quantitatively
1o the 1 000-ml onc-mark graduated f{lask
and make up the volume with water up Lo
the mark. Pipette 10 m] of this solution into
the 100-ml onc-mark graduated flask and
make up the volume with water up 1o the
mark. One millilitre of this solution
contains 0.1 mg of sulphatc (as SO4).

A-3.3 Procedure

Dissolve 5.0 g of the material in 40 mi ol water and
transfer quantitatively into onc of the Nessler
cylinders. Add 10 ml of denatured spirit and 1 miof
dilute hydrochloricacid; mixand add 1 mlofbarium
chloride solution. Allow to stand for 1 h. [nanother

. Nessler cylinder carry out control test under same

conditions using 1 ml of standard sulphatesolution,
37 ml of water, 10 ml of denatured spirit, 1 ml of
dilute hydrochloric acid, and 1 ml of barium
chloride solution.



A-3.3.1 The material shall be taken to have not
cxceeded the limit prescribed in Table 1 if the
turbidity produced with the material is not greater
than that obtained in the control test.

A-4 TEST FOR HALIDES (as Cl)
A-4.0 Outline of the Method

The material is dissolved in water and acidified with
nitricacid. Silver nitrate is then added and turbidity
compared with that produced by a known quantity
of chloride,

A-4.1 Apparatus

a) One-Mark Graduated Flasks — 1 000-ml
(see IS 915 : 1975), and

b) Nessler Cylinders — 50-ml (see IS 4161 :
1967).

A-4.2 Reagents
4
b)
Y

Dilute Nitric Acid — approximately 5 N,
Silver Nitrate Solution — 10 percent (m/v)
Standard Sodium Chloride Solution — dis-
solve 1.65 g of sodium chloride in water and
transfer quantitatively to one of the 1 000-
ml one-mark graduated flasks. Make up the
volume with water up to the mark. Plpell(,(
out 10-ml of this solution into the sccog(L
onc-mark graduated flask and again d@e
with water 1o 1 000-mi mark. Onc mil 7\1 Lre’
of this solution contains 0.01 mg ofuﬁlprlde

(as C). QNV/

4’ \\

Ny
3.1 Dissolve 5.00 g of the ma)\\én’ﬂ?m 30-ml of
water and transfer this solution ?quanuldtwehkto
one of the Nessler cyhndus wA}J& 5 ml g)fegl\ﬂuie
nitricacid and 1 ml of silver nmaxe soluuorb Dilute
with water to 50-ml mg/[}ixqu mix well” In the
second Nessler cylmdu‘\éa,try out a;,/cj“f)mrol test
under the same conditiens using Sfrmf of standard
chloride solution in Bia )é}e of lnd(}iralerlal Dilute
the contents wuh B%I 1o 50- m{g)n;rk and mix well.

The material sg tal\(u\t;@%havc not exceeded
the limits pre&g}bcd n}/ bié 1 if the opalescence

or turbldl oduce@ the material is not
chatercﬂ@x at obld ined’in the control test.
A-5 ﬁw,RMlN%ﬁbN OF SULPHATED ASII

A-5.0 Outline of the Method

A-4.3 Procedure

A known quantity of the material is ignited and
burnt until only ash and carbon remain. After cool-
ing the residue is moistened with sulphuric acid,
ignited and finally the mass of the sulphated ash is
determined.

IS 5464 : 1995

A-5.1 Apparatus

a) Crucible — of suitable capacity, squat form
and made of silica on platinum.

A-5.2 Reagent
a) Sulphuric Acid — relative density 1.836

(see IS 266 : 1977). A;;-{\
)
A-5.3 Procedure </(/_,>;\{/

Weigh accurately about 5 g f\hgmatcrml in the
crucibleand dryat 105° + 2°(§\3" rfour hours. Ignite
completely and to the asha dd 2-3 drops of sul-
phuric acid. Re-ignite. Qon uct the ignition in a
place protected from air ¢dfrents, and use as low
temperature as possxblej;o effect the combustion of
the carbon. thnkﬂf@ /carbon has completely dis-
appeared; conum}tfheaung till no more sulphuric
acid fumes are| cvo}ved cool the crucible in a desic-
cator and weg}

A-5.4 (,,rlc\lat:on

Sulphéteg}'mh

percentby mass = 100 (M1 — M)

(M3 — M>)

mass in g of the crucible with the
ignited residue;

mass in g of the crucible; and

mass in g of the crucible with the
material.

A-6 TEST FOR IIEAVY METALS (as Pb)
A-6.0 Qutline of the Method

The material is dissolved in ammonium hydroxide
and then heated with sodium sulphide. The colour
produced by the heavy metals present in the
material is compared with that produced by a
known quantity of lead in a freshly prepared stand-
ard lead solution.

My =

M3 =

A-6.1
a)

b)

Apparatus

One-Mark Graduated Flasks — 1 000-ml
(see IS 915 : 1975).

Nessler Cylinders — 50-ml (see IS 4161 :
1967).

A-6.2 Reagents

Ammonjum Hydroxide —
approximately 6N, free from lead.
Potassium Cyanide Solution —
approximately 10 percent (m1/v).
Sodium Sulphide Solution —
approximately 10 percent (m/v).
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d) Standard Lead Solution — Dissolve 1.600 g
of lead nitrate in water and transfer to one
of the 1 000-ml one-mark graduated flasks.
Make up the solution to 1 000-ml mark.
Pipette 10 mlof the solutioninto the second
1 000-ml one-mark graduated flask, and
dilute it again with water to 1 000-ml mark.
One millilitre of this solution contains 0.01
mg of lead (as Pb). This solution shall be
freshly preparcd before use.

A-6.3 Procedure

Weigh 2.000 g of the material and transfer to a
Nessler cylinder. Dissolve it in 10-ml of ammonium
hydroxide and then dilute withwater to 50-ml. Add
two drops of sodium sulphide solution. Carryouta
control test in another Nessler cylinder, using 2 m}
of standard lead solution and the same quantities
of the other reagents to make the volume up to 50
ml. Allow both the cylinders to stand for 10 minutes
on 2 white surface and then compare the colour
viewing downwards.

The limits for heavy metals shall be taken as not
having been exceeded if the intensity of the colour
produced in the test with the material is not greater
than that produced in the control test. ¢

y

el

A-7 DETERMINATION OF IRON CONTENAI?;;\

A-7.1 Procedure .

Dissolve 5.0 g of the material in 10-m! ofwyat f and
I ml of dilute hydrochloric acid (approximately
5N). Carryout the test by the 2, 2'-bipyridyl method
as prescribed in 7 of [S 4542 : 1968\%;;7

A\
&

h

2 N X
A-8 TEST FOR OXALATES (as/C7H204) "3

A-8.0 Outline of the Metl:(j?\> ; i
The material is dissolvet }Qﬁvater anfaeutralized
with dilute ammonium hydfoxide; di fite acetic acid
and calcium chloride_Solution~are then added.
Turbidity produc&f{ﬂé:lf‘any, is %EE

A-8.1 Reagentsﬁ”}%%?f N

G . SO :
a) Hydr@e{gf(})rxc ;;gﬁ(;i?}—— conforming  to
1087. (QY)

ngffg%inium Chloride Solution —
“Ypercent (Hv).
d) Potassium Ferricyanide Solution —
5 percent (m/v).
¢) Dilute Ammonium Hydroxide —
approximately S N.
f) Dilute Acetic Acid — approximately 5 N.
g) Calcium Chloride Solution — 10 percent
(m/v).

-~ N
N
NS

A-8.2 Procedure

Neutralize 10 ml of a 5-percent (m/v) solution of
the material with dilute ammonium hydroxide. Add
5 drops of dilute acetic acid, cool and add 2 ml of
calcium chloride solution.

The material shall be regarded to Ig';xy\c.passcd the

test if no turbidity is produced. 2N \;
A9 DETERMINATION OF WATER CONTENT
A-9.1 Procedure RN

Weigh 0.5 g of the mgt%i:% and detcrmine the
moisture content us}gg\Ké?rl Fishcher method as
described in 1S 236264973.

A-10 TEST FO&%@AELLY CARBONIZABLE
SUBSTANCES~ X

N
A-10.0 Outline of the Method

T
The colur produced by the material with sulphuric
acid i§'Compared with that of the matching fluid.

)1/Apparatus
7 fa-'; Nessler Cylinders — 50-ml (see IS 4161 :
1967).

A-10.2 Reagents

a) Hydrochloric Acid — See IS 265 : 1987
pereent (/).

b) Hydrogen Peroxide Solution — 30 percent
(m/p).

¢) Sodium Hydroxide Solutiou — 1:5@mp).

d) Potassium Jodide — solid.

e) Dilute Sulphuric Acid —1: 4 (v/v).

f) Standard Sodium Thiosulphate Solution —
0.1N.

g) Starch Solution — Saturate 5 gofstarchand
0.01 g of mercuric iodide with 30 ml of cold
water and slowly pour it with stirring into
onelitre of boiling water. Boil for 3 minutes.
Allow to cool and decant off the supernatant
clear liquid.

h) Sulphuric Acid — relative density 1.836
(see 1S 266 : 1977).

j) Cobaltous Chloride Solution — Dissolve
about 65 g of cobaltous chloride (CoCla.
6H20) in enough of a mixture of 25 ml of
hydrochloric acid and 975 ml of water to
make 1000 ml. Pipette 5 ml of this solution
into a 250 ml iodine flask, add 5 ml of
hydrogen peroxide solution and 15 ml of
sodium hydroxide solution. Boil for 10
minutes, cool and add 2 g of potassium
jodide and 20 ml of dilute sulphuric acid.



When the precipitate has dissolved, titrate
the liberated iodine with standard sodium
thiosulphate solution, adding starch :olu-
tion as the indicator. Perform a blank deter-
mination with the same quantities of the
same reagents, and make the necessary cor-
rection. Taking each millilitre of standard
sodium thiosulphate solution as equivalent
1023.79 mg of cobaltous chloride, adjust the
final solution by the addition of enough of
the mixture of hydrochloric acid and water
to make each millilitre contain 59.5 mg of
cobaltous chloride (CoClz. 6Hz0).

Dilute Ferric Chloride Solution — Dissolve
about 55 g of ferric chloride (FeClz. 6H20)
in enough of a mixture of 25 ml of
hydrochloric acid and 975 ml of water to
make 1000 ml. Pipette 10 ml of this solution
into a 250 mliodine flask, add 15 ml of water,
3 g of potassium iodide and 5 ml of
hydrochloric acid, and allow the mixture to
stand for 15 minutes. Dilute with 100 ml of
water, and titrate the liberated iodine with
standard sodium thiosulphate solution ad-
ding starch solution as the indicator. Per-
form a blank determination with the same
quantities of the same reagents, and make
any necessary correction. Taking each mil-

k)

IS 5464 : 1995

A-10.3 Procedure

Heat 1.00g of the material with 10 m! of sulphuric
acid in a water-bath at 90 + 1°C in the dark; main-
taining the level of the water in the bath above the
level of the sulphuric acid. Shake to mix after one
minute intervals and continue heating for a total of
60 minutes. Cool to the room temperatyresTrans-
fer quantitatively to one of the Ness(Lém:yhnders
and dilute with water to the mark, In'thé second
Nessler cylinder transfer the marchinig fluid and
dilute with water to the mark. Compare the inten-

sity of colour of the solutions#i\ﬁit;he two Nessler
linders. >

The material shall be regdrded to have passed the

testif the intensity of the.coldur of the test solution

is not deeper than thegpiour of the matching fluid.
LN
A-11 TEST FORA@ENIC CONTENT (as As)

A-1L1 Procedire="

Dissolve l.Qéﬁi‘gadrf the material in 15 ml of water,
Carry og:t‘-,égg/é test for arsenic as prescribed in
IS 2088{{11383 except that the following standard

oS ¢

arsenjc.sohition shall be used in place of the stand-
ardd@gseric trioxide solution defined in IS 2088 :
1983.%

A

.“lfS_tMé'?\'idard Arsenic Solution — Dissolve 1.32 g of

lilitre of standard sodium thiosulphate solu- —fesublimed arsenic trioxide (As203) in 25 ml of

tion as equivalent to 27.03 mg of fegig
chloride, adjust the final volume of the S

tion by the addition of enough of the m
ture of hydrochloric acid and waterzo make
each millilitre contain 45.0 mg’of:ferric
chloride (FeCl3. 6H20). PR

m)

“sodium hydroxide solution and neutralize with

dilute sulphuric acid. Dilute with freshly distilled
water containing 10 ml of concentrated sulphuric
acid per litre and make up the volume to 1 000 ml.
Again dilute 10 ml of this solution to 1 litre with

5 : AN .. {~Water containing sulphuric acid and finally dilute
Matching Fluid — Prepar, ecllie-matchingss 100 ml of this solution to 1 litre with water contain-

fluid by mixing together 1.OYBEOf cobaltous” ing sulphuric acid. One millilitre of this solution

chloride solution and 9, mIof dilute fefric

. . N
chloride solution. 7% Fe -

&
O (@)
D Q)
B-1 GENERAI%@EQUI@MD TS FOR
SAMPLING &

N G
B-1.1 Samﬁigs shall be Taken in a protected place
not exposed to damp air, dust or soot.

B-1.2 The sampling instrument shall be clean and
dry.

B-1.3 Precautions shall be taken to protect the
samples, the material being sampled, the sampling

contains 0.001 mg of arsenic. The dilute solution
shall be prepared freshly when required.

ANNEX B

N (Clause 5.1)
sl};gg@iNG OF CITRIC ACID, MONOHYDRATE

instrument and the sample containers from
adventitious contamination.

B-1.4 To draw a representative sample, the con-
tents of each container selected for sampling shall
be mixed as throughly as possible by suitable means.

B-1.5 The samples shall be placed in suitable,
clean, dry and air-tight glass bottles or other
suitable containers on which the material has no
action. -
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B-1.6 Samplecontainers shall be of suchasize that
they are almost completely filled by the sample.
B-1.7 The sample containers shall be sealed. air-
tight after filling and marked with full identification
particulars of the lot and consignment and the date
of sampling.

B-2 SCALE OF SAMPLING

B-2.1 Lot

In a single consignment, all the containers of the
same size, containing material from the same batch
of manufacture, shall constitute a lot. _
B-2.2 For ascertaining typé conformity of the
material to the requirements of this specification,
samples shall be tested for each lot seperatly. The
number of containers to be selected from a lotshall
depend on the size of the lot and shall be in accord-
ance with'col 1 and 2 of Table 2.

Table 2 Number of Containers to be Selected for

Sampling
Number of Containers Number of Containers X
: in the Lot fo be Selected
¢))

Upto2
2610 50
5110100 :
101 t0 300
301 to 500
501 10 800
801 to 1300
1 301 and above

B-2.3 These containers shall be chosen at random
from the lot and in order 10 ensure randomness of
selection, procedure given in IS 4905 : 1968 may be
followed. .

B.3 TEST SAMPLES AND REFEREE SAMPLE

/7 N
B-3.1 Fromeachofthe com{i:r&}selccted accord-
ing to B-2.2, a represe»%f% portion of the
material, about 200 g she 1 be drawn. These
samples-shall constitu@ vidual samples.

(B-3.1), an equakqua "iity of the material shall be

drawn and thoroughly mixed to constitute a com-
posite samgle\\\@f less than 600 g. The composite
sample shallbe transferred to clean bottles and

labelled With full identification particulars of the

sample;, This composite sample shall be divided
intg/ three equal parts, one for the purchaser,
apbther for the supplier and the third to be used as
//rejgm sample.

i »

B-3.2 From each§g§; hese individual samples

“H.4 TESTS

B-4.1 Tests for the determination of all the char-
acteristics of this specification shall be carried out
on the composite samples.

B-5 CRITERIA FOR CONFORMITY

B-5.1 For determining the conformity of the lot to
this specification, the test results on the composite
samples shall meet the corresponding require-
ments specified in this standard.



