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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical
CommissiT (IEC) on all matters of electrotechnical standardization.

Internationgl Standards are drafted in accordance with the rules given in the ISO/IEC Directives,\Part B.

Draft International Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication|as an International Standard requires approval by at least 75 % of the member bodies casfing a vote.

Attention ig drawn to the possibility that some of the elements of this International’Standard may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

Internationgl Standard 1SO 6493 was prepared by Technical CommitteeSO/TC 34, Agricultural fpod products,
Subcommiftee SC 10, Animal feeding stuffs.

Annexes Aland B of this International Standard are for information_only.
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Animal feeding stuffs — Determination of starch content —
Polarimetric method

1 Scop

This Intern
feeding stu

The metho
during the
beet leave
artichokes)

This methg
amylose m

CAUTION
toolowas
2 Norm

The followi

this International Standard. For dated refefences, subsequent amendments to, or revisions of,

publication
investigate
undated re
maintain re
ISO 3310-1
ISO 3696,

ISO 6498,

lative references

117

htional Standard specifies a method for the polarimetric determination of the starch con
ffs and raw materials for animal feeding stuffs.

] is not applicable to products which, besides starch, contain other substances which are @
analysis and do not dissolve in 40 % ethanol. Examples of these products are potato pul
5, beet tops, yeast, soya products, lupine and products rich in inulin (e-Q. chicory roots a
In these cases an enzymatic determination of the starch content may be used.

hize starch like Hylon VII).

— Depending on the intensity of the heat/moisture treatment the product has been subjed
arch content may be determined.

Ng normative documents contain provisions which, through reference in this text, constitute
5 do not apply. However, parties'to agreements based on this International Standard are ¢
the possibility of applying thiesmost recent editions of the normative documents indicats
ferences, the latest edition-of the normative document referred to applies. Members of
gisters of currently valid. International Standards.

, Test sieves — Technical requirements and testing — Part 1: Test sieves of metal wire cl

Water for analytical laboratory use — Specification and test methods.

Animal feeding stuffs — Preparation of test samples.

ent of animal

ptically active
p, beet chips,
nd Jerusalem

d is not applicable for the quantification of starch with an amylose content exceeding 40 % (e.g. high

ted to,

provisions of
any of these
ncouraged to
ed below. For
ISO and IEC

Dth.

3 Termsanddefinitions

For the purposes of this International Standard, the following terms and definitions apply.

3.1
starch

natural vegetable polymer consisting of long unbranched chains of a-1,4-linked glucose-units (amylose) and/or
long a-1,6-branched chains of a-1,4-linked glucose-units (amylopectine)
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3.2

starch content
mass fraction of starch and its high molecular mass breakdown products, insoluble in 40 % ethanol, and

determined in

NOTE The

accordance with this International Standard

starch content is expressed in grams per kilogram.

4  Principle

A test portion is decomposed with dilute hydrochloric acid, then the solubilized starch is gelatinized and partially

hydrolysed.

The total optid

Correction is
optically activ

The starch co

5 Reagen
Use only reag
5.1 Water, ¢

5.2 Ethanol

5.3
5.4 Hydroch

Check the co
aliquot portior

CAUTION —

al rotation of the clarified solution is determined.

made for the optical rotation caused by other substances which are solublevyin’ 40 % ¢
b after treatment with dilute hydrochloric acid.

htent is calculated by multiplying the corrected optical rotation by a known-factor.

ts
ents of recognized analytical grade.
pmplying with at least grade 3 in accordance with IS@:3696.

(C,H5OH), 40 % volume fraction.

Methyl re¢d , solution in ethanol (96 % volume fraction), p(methyl red) = 1 g/I.

oric acid , ¢(HCI) = 0,31 mol/l.

ncentration by titration with a.0;200 mol/l sodium hydroxide solution using methyl red as in
of 10 ml of hydrochloric acid)shall neutralize (31,0 + 0,1) ml of the sodium hydroxide solut

Too high or too low(a)hydrochloric acid concentration will lead to incorrect values of

determined starch content.

5.5 Hydroch

5.6 Clarifying solutions

5.6.1 Potass

oric acid , c(HCH = 7,73 mol/l.
, according to Carrez, as follows.

jum*hexacyanoiron(ll) solution , c[K,Fe(CN)g] = 0,25 mol/l.

thanol and

dicator. An
on.

the

In a 1| volumetric flask, dissolve 106 g of potassium hexacyanoiron(ll) trinydrate [K,Fe(CN)g-3H,0] in water. Dilute
to the mark with water.

5.6.2 Zinc acetate, solution in 0,5 mol/l acetic acid, c[Zn(CH3CO,),] = 1 mol/l.

In a 11 volumetric flask dissolve 219,5 g of zinc acetate dihydrate [Zn(CH3CO,),-2H,0] and 30 g of glacial acetic

acid in water.

Dilute to the mark with water.

5.7 Saccharose solution , p(C;,H,,0,,) =100,0 g/l.
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6 Apparatus
Usual laboratory apparatus and, in particular, the following.
6.1 Analytical balance , capable of weighing to the nearest 1 mg.

6.2 pH-meter, capable of measuring to the nearest 0,1 pH unit.

493:2000(E)

6.3 Boiling water bath , with sufficient capacity to maintain the water at boiling point while immersing the conical

flasks.
CAUTION Hthe-waterbath-is-ret-beiling-censtanthytee-high-astarch-contentwilHbe-determined-
6.4 Polarimeter , accurate to at least 0,01° and suitable for 200 mm long tubes.

Measure tihe optical rotation at a wavelength of 589,3 nm (sodium D line). When using-polarim

deviating le

A sacchari
polarimetef

The polarin
rotation of

ngths, measure with a corresponding accuracy.

meter may be used if it has an accuracy of measurement at least-equal to the ac
. In this case, convert the readings to degrees.

heter may be calibrated with the saccharose solution (5.7). This saccharose solution yie
| 3,30° when measured at (20 + 1) °C using a 200 mm polarimeter tube.

6.5 Burette .

6.6 RefluX

6.7 Voluni

condensers .

etric flasks , of capacity 100 ml.

If the volumetric flasks need to be fitted to a reflux-condenser (see 9.3.3), the use of wide-neckd

conical flagks is recommended.

NOTE Hohlrausch conical flasks are commercially available volumetric flasks used for sugar determinations.
7 Sampling

Sampling is not part of the method specified in this International Standard. A recommended sampl
given in ISO 6497 [1].

It is important that thetlaboratory receive a sample which is truly representative and has not beer

changed dyiring trapsport or storage.

eter tubes of

curacy of the

Ids an optical

d Kohlrausch

ng method is

damaged or

8 Preparation of test sample
Prepare the test sample in accordance with ISO 6498.

If solid, grind the laboratory sample (usually 500 g) so that it passes completely through a sieve
apertures complying with ISO 3310-1. Mix thoroughly.

© 1SO 2000 — All rights reserved
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9 Procedure

9.1 Determination of acid consumption

9.1.1 Weigh approximately 2,5 g of the prepared test sample to the nearest 1 mg and transfer it quantitatively to a
50 ml conical flask. Add 25 ml of water and shake until a homogeneous suspension is obtained.

9.1.2 Place the electrodes of the pH-meter (6.2) in the suspension and, using a burette, add hydrochloric acid
(5.4) until the pH of the suspension is 3,0 + 0,1. Check whether the complete acid consumption of the test portion
has been compensated for, by shaking the suspension vigorously and allowing it to stand for 2 min. If during this
period the pH has increased up to a value exceeding 3,1, add more hydrochloric acid (5.4), using the burette, as
many times af necessary until no more acid 1S consumed.

o

9.1.3 Calculate the acid consumption of the test portion from the volume of hydrochloric acid (5.4).addgd.

9.2 Determination of total optical rotation
9.2.1 Weigh
toadry 100 n
is obtained, th

approximately 2,5 g of the prepared test sample (m;) to the nearest 1 mg.and transfer it qiantitatively
| volumetric flask (6.7). Add 25 ml of hydrochloric acid (5.4). Shake ,untiFa homogeneous suspension
en add a further 25 ml of hydrochloric acid (5.4).
9.2.2 Compgq f a suitable
concentration

nsate for the acid consumption of the test portion (see 9.1) by.adding hydrochloric acid o
so that the volume of the contents of the flask is changed.by not more than 1 ml.

EXAMPLE Su
the acid consuinption of the test portion is 0,5 mmol (9.1.3). In that case,'add 0,5 ml of 1,0 mol/l hydrochloric acid in

ppose that 5,0 ml of 0,1 mol/l hydrochloric acid is used in 9¢%,2 for compensation of a sample rich i chalk, then
9.2.2.

CAUTION —
starch conten
low or too hig

9.2.3 Immer
to prevent clo

In the case 0
boiling point.

After 15 min 4
not exceeding

CAUTION —
too low a star

Add 5 ml of

If the hydrochloric acid concentration in the Guspension deviates from 0,31 mol/l, a wr|
t will be determined. Too high or too low a hydrochloric acid concentration will result in tg
n values, respectively, of the determined starch content.

be the flask in the boiling water bath\(6.3). During the first 3 min, regularly shake the flask
ting and to obtain equal heat distribution in the suspension. When shaking, keep the flask

5 s, remove the canical flask from the bath. Immediately add 30 ml of water (5.1) at a t
10 °C and swirk.Cool to a temperature of about 20 °C in a water bath with running cold wj

If the flaskistays in the boiling water bath too long or if the temperature decrease is too sl
ch content will be determined.

bng
0

vigorously
mmersed.

f multiple analyses, immerse)the flasks over suitable time intervals so as to keep the water bath at

Pmperature
ater.

ow,

otassium hexacyanoiron(ll) solution (5.6.1) and shake for 1 min. Add 5 ml of zinc acet

(5.6.2) and sh

te solution

ake again for 1 min. Dilute to the mark with water, mix and filter. Discard the first few millijlitres of the

filtrate.

Determine the optical rotation of the filtrate («;) with the polarimeter or saccharimeter (6.4).

9.3 Determination of optical rotation of ethanol-soluble substances

9.3.1 Weigh approximately 5 g of the prepared test sample (m,) to the nearest 1 mg and transfer it quantitatively
to a dry 100 ml volumetric flask (6.7). Add 40 ml of ethanol (5.2). Shake until a homogeneous suspension is

obtained then

add a further 40 ml of ethanol (5.2).

© ISO 2000 — All ri
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9.3.2 Compensate for the acid consumption of the test portion (see 9.1) by adding hydrochloric acid of a suitable
concentration so that the volume of the contents of the flask is changed by not more than 1 ml. In principle, the
amount of hydrochloric acid to be added is twice as much as that added in 9.2.2.

9.3.3 Shake vigorously and leave to stand for 1 h at room temperature. During this time, shake vigorously at least

every 10 m

in.

If the lactose content of the sample exceeds 50 g/kg (as for whey powder and separated milk powder), dissolve the
sample by heating the flask, fitted with a reflux condenser, in a water bath at (50 + 2) °C for 30 min.

Dilute to the mark with ethanol (5.2), mix and filter. Discard the first few millilitres of the filtrate.

Pipette 50
vigorously.

After 15 mi
not exceed

Add 5 ml g
(5.6.2) and
millilitres of

Determine

Ml of the filtrate into a 100 ml volumetric flask (6.7). Add 2,0 ml of hydrochloric acid.(
Fit a reflux condenser to the flask and immerse the flask in the boiling water bath (6.3),

h +5 s, remove the conical flask from the bath. Immediately add 30 ml of water-(5.1) at
ng 10 °C and swirl. Cool to a temperature of about 20 °C in a water bath with.rtinning cold

f potassium hexacyanoiron(ll) solution (5.6.1) and shake for 1 min. Add~"5 ml of zinc ag
shake again for 1 min. Dilute to the mark with water, homogenize:and filter. Discard
the filtrate.

the optical rotation of the clear filtrate (a,) with the polarimeter of saccharimeter (6.4).

b.5) and swirl

h temperature
water.

etate solution

the first few

10 Calcylation and expression of results
Calculate the starch content of the test sample by the equation:
20000 {2,50:1 5052]
W=—75— X -
4p m m
where
w is[the numerical value of thé starch content of the test sample, in grams per kilogram;
aq isfthe numerical value‘ef)the total optical rotation, in degrees, measured in 9.2;
a, is|the numericakvalue of the optical rotation, in degrees, of the ethanol-soluble substanceg measured in
9.B;
m, is(the numerical value of the mass, in grams, of the test portion for the determination of the total optical
rofation (9.2);
m, is the numerical value of the mass, in grams, of the test portion for the determination of the optical rotation

of

the ethanol-soluble substances (9.3);

a%o is the numerical value of the specific optical rotation, in degrees, of pure starch measured at a wavelength

of 589,3 nm (Na D line):

a%o =185,9 for rice starch;

a%o =185,7 for potato starch (see annex A);
a%o =184,6 for maize starch;
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o2
o2
o2
o2
o2
o2

Round the req

=184,0 for rye starch;

=183,6 for tapioca starch (see annex A);

=182,7 for wheat starch;

=181,5 for barley starch;

=181,3 for oat starch;

= 184,0 for other types of starch and starch mixtures in animal feeding stuffs.

11 Precisign

ult to the nearest 1 g/kg.

11.1 Interlalporatory test

Details of an
test may not |

11.2 Repea

The absolute
test material i

ability

nterlaboratory test on the precision of the method are giveniin annex B. The values derived from this
e applicable to concentration ranges and matrices other than those given.

difference between two independent single test’results, obtained using the same method pn identical
N the same laboratory by the same operator using the same equipment within a short intefval of time,
will in not mofe than 5 % of cases exceed the repeatability limit r given in or derived from Table 1.

Table 1 — Repeatabilitylimit  (r) and reproducibility limit ~ (R)

Sample Starch content r R

g/kg g/kg g/kg
Maize gluten meal 190,4 12,5 20,p
Piglet feed 347,1 12,7 27,pb
Layer feed 367,1 9,7 13,B
Peas 4443 52,1 67,1
Dehydrated ftapioca 629,3 15,0 36,1

11.3 Reproducibility

The absolute difference between two single test results, obtained using the same method on identical test material
in different laboratories by different operators using different equipment, will in not more than 5 % of cases exceed

the reproducibility limit R given in or derived from Table 1.
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12 Test report

The test report shall specify:

— all information necessary for the complete identification of the sample;
— the sampling method used, if known;

— the test method used, with reference to this International Standard;

— all operating details not specified in this International Standard, or regarded as optional, together with details of
any ingidenmts which may hrave nftuenced the tIestTesult(S);

— the tegt result obtained, or the two test results obtained if the repeatability has been checked.

© I1SO 2000 — All rights reserved 7
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Explan

A.1 Potatg-starch

For potato stg

In the original
optical rotatio

ad =18

ad =19
The polarime
not become 9
with the corre
Unfortunately
the European

caused confu

In the Officia

presented. After revision of the EC protocol in"1972, the wrong value of 195,4° was mentioned in

Journal [4].

In 1980, in th
published: 19

In 1987, the
Starch Expertf]

Afterwards, th
ISO/DIS 1052
introduced ag
correct value

Annex A
(informative)

ation of the specific optical rotation of potato starch and tapioca
starch

rch, three different values of the specific optical rotation appear to be used in practice:

publication by Ewers (see reference [2] in the Bibliography) two values are presented for
N of potato starch:

b,7° for treatment of the starch sample in a boiling water bath with 0,31(mol/l hydrochloric 3

b,4° for treatment of the starch sample in a boiling water bath withr 0,10 mol/l hydrochloric 3

ric determination of starch content according to reference, [2] with 0,10 mol/l hydrochlor
tandard practice. Usually, for the determination of starch.content 0,31 mol/l hydrochloric g
5ponding specific optical rotation of 185,7°.

in the past these two values from the original publication [2] have been confused in puf
Community (EC) (see Bibliography) mentioning-the specific optical rotation of potato starg
5ion.

Journal of the European Communities in 1967 (reference [3]), the correct value of

e Official Journal [5], an-incorrect rectification of the specific optical rotation of potato
b,4° was changed to 185,4°. However, the latter should have been 185,7°.

ncorrect value of .195/4° introduced by the EC was adopted by the Analytical Working H
5 Group (STEX)-of-the European Starch Association (ESA) in reference [6].

e value wrongly rectified by the EC as 185,4°, was adopted in ISO/CD 10520. In the
0 (1994):the correct value of 185,7° was presented. Although the wrong value of 1
ain inthe second ISO/DIS 10520.2 (1995), the published version of ISO 10520:1997 [7] g
Of 185,7°.

the specific

cid;

cid.

ic acid has
cid is used

lications of
h. This has

185,7° was
the Official

starch was

Party of the

subsequent
85,4 ° was
ontains the

A.2 Tapioca starch

The value of 183,6° for the specific optical rotation of tapioca starch has been adopted from reference [8].
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