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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
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0 consists of the following parts, under the general title Dried skimmed milk — Determination pf vitamin A
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Introduction

The methods specified in ISO 12080 have been selected after consideration and laboratory testing of a variety of
alternative procedures. Their advantages include the absence of highly dangerous reagents as in, for example, the
Carr-Price method, and the avoidance of reagents that are not universally available.

The decision T0 provide Two separaie metnods was taken 10 meet the needs both of laboratories with sophisticated
equipment (HPLC) and those without such apparatus.

Although the International Standard for vitamin A was discontinued in 1954, the International Unit\far'this dubstance
has continued to be widely used and its use has been maintained in this International Standard.”The Intgrnational
Unit for vitgmin A was redefined in 1960 as the activity of 0,000 344 mg of pure all-trans{vitamin A acetate (see
annex A).
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INTERNATIONAL STANDARD ISO 12080-2:2000(E)
Dried skimmed milk — Determination of vitamin A content —

Part 2:

Method using high-performance liquid chromatography

WARNING — The use of this International Standard may involve hazardous materials, opérationy and
equipment. This standard does not purport to address all the safety problems associated withits use. It is

the responsibility of the user of this standard to establish safety and health practices and determine the
applicability of regulatory limitations prior to use.

1 Scqgpe

This part of ISO 12080 specifies a method using high-performance, liquid chromatography (HPLC) for the
determinption of vitamin A in dried skimmed milk containing at least 204U (International Units) of vilamin A per
gram.

2 Term and definition

For the purposes of this part of ISO 12080, the followingiderm and definition apply.

2.1

vitamin A content of dried skimmed milk

mass fragtion of substances determined by the\procedure specified in this part of ISO 12080

NOTE It is expressed either in micrograms of retinol per gram or in International Units of vitamin A activity per gram.

3 Principle

The test|sample is sapenified and extracted. Vitamin A is separated from impurities by HPLC. The content is
determinpd using an ultraviolet detector or a fluorescence detector.

4 Reggents

Use only+eagents-ofrecoghized-analytical-grade—triess-otherwisespectied—and-distited-er-demireralized water

or water of equivalent purity.

4.1 Ethanol (CH3CH,0OH), 95 % (by volume), free from aldehyde.

4.2 So

dium ascorbate solution, 200 g/I.

If not available ready-made, prepare this by dissolving 3,5 g of ascorbic acid (CgHgOg) in 20 ml of 1 mol/l sodium
hydroxide (NaOH) solution and mix. Prepare this solution fresh daily.

43 Po

tassium hydroxide aqueous solution, 50 % (by mass).
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Dissolve 50 g of potassium hydroxide (KOH) in 50 ml of water. Mix and cool the obtained solution. Prepare the
solution freshly before use.

4.4  Potassium hydroxide aqueous alcoholic solution, 30 g/l.

Dissolve 3 g of potassium hydroxide (KOH) in water and add 10 ml of ethanol (4.1) in a 100 ml one-mark volumetric
flask. Dilute with water to the 100 ml mark and mix. Prepare the solution freshly before use.

4.5  Light petroleum, with a boiling range of between 40 °C and 60 °C, or of between 60 °C and 80 °C.

4.6 Methanol (CH,OH), HPLC grade.

4.7 Mobile phase: mixture of methanol and water, ratio 90:10 (by volume), for example (see notei1.8.5).

4.8 Vitanin A standard solution
Use US Phprmacopeia standardl) reference solution of vitamin A made from crystalline allstrans-retinyl gcetate in
cottonseed |oil, equivalent to 30 mg of retinol (vitamin A alcohol, C,gH300) per gram\ of oil, or as stated when
purchased.
Cut the tip from the capsule containing the vitamin A standard solution and express the oil into a sapdnification
flask. Weigl, to the nearest 0,1 mg, approximately 20 mg of the standard saolution. Add 40 ml of ethanol (4|1), 10 ml
of sodium gscorbate solution (4.2) and 10 ml of potassium hydroxide solution*(4.3).
Saponify arjd extract as described in 8.3.2 to 8.3.6. Prepare a standard.reference solution by proceeding afs in 8.4.

4.9 Butylpted hydroxytoluene  (BHT)

5 Apparatus

Usual laborptory apparatus and, in particular, the falfowing.

5.1 Liquigl chromatograph, fitted with an.ultfaviolet detector.

Typical opefating conditions are:

— variable UV detector that menitors absorption at 325 nm, or a fixed wavelength detector that monjtors at a
\évcaavlteal)(.angth of between 300-nm and 360 nm with a detector sensivity of 0,128 AUFS (absorption pnits, full

— eluent flow rate of 2Zml/min (at approximately 100 atm);

— ambiernt temperature;

— injecti volume of 20 :_.I;

— chart speed of 10 mm/min.

When a fluorescence detector is used, set it at 325 nm for excitation and at 450 nm for emission.

1) The reference vitamin A solution from United States Pharmacopeia Convention, Inc., 12601 Twinbrook Parkway, Rockville,
Maryland 20852, USA, is an example of a suitable product available commercially. This information is given for the convenience
of users of this part of ISO 12080 and does not constitute an endorsement by 1SO of this product.
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5.2  Chromatogaphic column,

ISO 12080

-2:2000(E)

made of stainless steel, 250 mm x 4,6 mm, packed with 10 um particle size

packing of C8 or C18, chemically bonded to totally porous microsilica particles or a column of equivalent
performance.

53 Be

aker or conical flask, of capacity 250 ml.

5.4  Saponification flask, of capacity approximately 200 ml, fitted with a reflux condenser.

5.5 One-mark volumetric flasks, of capacities 100 ml and 200 ml.

5.6 On

e-mark pipettes, of capacities 10 ml, 25 ml and 50 ml.

5.7 St

bam bath, boiling water bath  or electric heating mantle

5.8 Water bath, capable of operating at a temperature of up to 40 °C.

59 Se

parating funnel, of capacity 500 ml, preferably with a polytetrafluorethylene (PTFE) stopper.

5.10 Ulfrasonic bath

5.11 Fil

6 San

Sampling
given in |

er paper, of diameter 9 cm.

npling

is not part of the method specified in this International Standard. A recommended samplin
SO 707 [1].

) method is

It is important that the laboratory receive a sample which is truly representative and has not been gamaged or
changed|during transport or storage.

7 Preparation of test sample

Thoroughly mix the test sample by repeatedly rotating and inverting the sample container. If necesspry for this,
transfer the complete test sample to(an airtight container of sufficient capacity.

8 Progedure

8.1 Ggneral

NOTE If it is-required to check whether the repeatability limit (10.2) is met, carry out two single detefminations in
accordange with\8:2 to 8.5.

For all operatiottswork-trrstbetret “ght or-trse-tow=actiie g:aaavvalc.

8.2 Test solution

Weigh, to the nearest 0,001 g, about 20 g of dried milk into a beaker or conical flask (5.3) and dissolve in 50 ml of
hot water at a temperature of at least 80 °C. Break down any lumps with a spatula or by using an ultrasonic bath
(5.10). Cool to room temperature. Transfer quantitatively to a 100 ml one-mark volumetric flask (5.5). Dilute with
water to the 100 ml mark.

© 1SO 2000 — All rights reserved
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8.3 Saponification and extraction

8.3.1

Transfer, by means of a pipette (5.6), 25 ml of the prepared test portion (8.2) to a saponification flask (5.4).

Add 20 ml of potassium hydroxide (4.3) and 10 ml of sodium ascorbate solution (4.2). Add 50 ml of ethanol (4.1)
and mix well.

8.3.2

Reflux for 30 min on a steam bath (5.7) and swirl from time to time. Cool immediately under running water.

8.3.3 Transfer the liquid to a separating funnel (5.9) using two 30 ml portions of water, two 10 ml portions of
ethanol (4.1) and two 40 ml portions of light petroleum (4.5). Shake vigorously for 30 s and allow to stand until the
two layers are clear. Transfer the agueous (lower) phase to a second separating funnel and shake with a mixture of

10 ml of eth

834 Trg
separating
washings td

8.3.5 Sha
petroleum
portions of
portions of
sheets of fil

8.3.6 Tra

Rinse the s
10 mg to 2@

8.4 Prep
Pipette aliq
standard s(

water bath
pressure, p

8.5 Dete

Inject 20 pl
of the deted

CAUTION -

anol (4.1) and 40 ml of light petroleum (4.5). Leave to separate.

hsfer the aqueous phase to a third separating funnel and the light petroleum phase to
funnel. Wash the second separating funnel with two 10 ml portions of light petroléum (4.5),
the first separating funnel.

lke the aqueous phase with 40 ml of light petroleum (4.5) and 10 ml of ethanol (4.1). Add
bhase to the first separating funnel. Wash the combined light petroleum extracts with thr
reshly prepared potassium hydroxide alcoholic solution (4.4), shaking vigerously. Then wash v
water until the last washing is neutral to phenolphthalein. Drain the last few drops of water,
er paper (5.11), cut into strips, to the separating funnel and shake.

hsfer the light petroleum extract, dried as described above, 10)a-200 ml one-mark volumetric fl

eparating funnel and paper with light petroleum (4.5), add\the rinsings to the volumetric flask
mg of BHT (4.9). Dilute with light petroleum to the 200 mimark.

hration of test and reference solutions

Lot parts of the diluted extracts (8.3.6) obtadined from both the test solution (8.2) and the
lution (4.8) into separate round-bottom flasks. Evaporate to dryness under vacuum by swi

eferably with nitrogen. Dissolve the.residue immediately in 10,0 ml of methanol (4.6).
'mination

of the test solution and the reference solution (8.4) onto the column and adjust the operation o
tor to give the largest possible on-scale peaks of vitamin A. Measure the peak areas of vitamin

type, age,

n
sample siz‘E

increasing

— The details of.the chromatographic procedure depend, among others, on the equipment, t
d supplier pf‘the column, the means of introduction of the test and reference solution, th
and the tdetector. The ratio of methanol to water will vary according to these factor
e water‘content of the mobile phase causes an increase in retention time.

9 Calcu

lation and expression of results

the first
Add the

the light
ee 40 ml
ith 40 ml
add two

sk (5.5).
and add

itamin A
rling in a

(5.8) at a temperature not exceeding_40 °C. Cool under running water and restore atnmospheric

onditions
A.

he

e
-

Calculate the vitamin A content, w, in micrograms of retinol per gram (or the vitamin A activity, expressed in
International Units per gram), using the following equation:

woCA MY
AN\ m
where
c s the concentration, in micrograms of retinol per millilitre (or vitamin A activity in 1U per millilitre) in the

reference solution (8.4);
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A, is the numerical value of the peak area of vitamin A in the test solution (8.5);

A, is the numerical value of the peak area of vitamin A in the reference solution (8.5);
V; s the total volume, in millilitres, of light petroleum extract (V1 = 200 ml);

V, s the volume, in millilitres, of the aliquot taken from V; (8.4);

V5 is the volume, in millilitres, of methanol in which the residue is dissolved (V3 = 10 ml);

V, s the total volume, in millilitres, of the test solution (8.2) (V4 = 100 ml);

Vg |is the volume, in millilitres, of the aliquot part of the test solution (8.3.1) (V5 = 25 ml),

m |is the mass of the test portion, in grams.

10 Prefision

10.1 Interlaboratory test
Details of an interlaboratory test carried out in accordance with ISO 5725¢en the precision of the method have been

published [4]. The values derived from this interlaboratory test may not.be applicable to concentration {ranges and
matrices |other than those given.

10.2 R¢gpeatability
The absglute difference between two independent singlestest results, obtained using the same method |on identical

test matdrial in the same laboratory by the same operator using the same equipment within a short intefval of time,
will in nof more than 5 % of cases be greater than 14.% of the arithmetic mean of the two results.

10.3 Rgproducibility
The absqglute difference between two independent single test results, obtained using the same method [on identical

test matgrial in different laboratories with different operators using different equipment, will in not more [than 5 % of
cases bel greater than 42 % of the@rithmetic mean of the results.

11 Test report
The test feport shall specify:

— all information necessary for the complete identification of the sample;

— the sampling method used. if known:;

— the test method used, together with reference to this part of ISO 12080;

— all operating details not specified in this part of ISO 12080, or regarded as optional, together with details of any
incidents which may have influenced the test result(s);

— the test result(s) obtained, and, if the repeatability has been checked, the final result obtained.
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