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Apple juice, apple juice concentrates and drinks

contchﬂng_appje_mme;D_elemnnaimn_Qf_mluﬁm
content —

Part|1:

Method using high-performance liquid chromatography

1 Scqgpe

This par{ of 1ISO 8128 specifies a method using high-
perform]nce liquid chromatography for the determi-

nation of the patulin content of apple juice, apple juice
concentrates and drinks containing apple juice.

The limi{ of detection of the method is 10 ug/l, based
on 5 ml pf ready-to-drink apple juice.

NOTE 1 | ISO 8128-2 specifies a method using*thin-layer
chromatography.

2 Principle

Extractign of patulin from-atest portion using ethyl
acetate, [ followed by partitioning of the extract with
aqueoud sodium carbenate solution. Qualitative and
guantitative determination of the patulin content by
means pf highperformance liquid chromatography
(HPLC) ysing an-ultraviolet (UV) detector.

3.4 Acetate buffer, pH 4.

Mix46,4 ml of dilute acetic acid
[6(CH;COOH) = 0,2 mol/l] with 3,6 ml of sodium
acetate [¢(CH;COONa) = 0,2 mol/l].

3.5 Acetic acid, glacial.
3.6 Patulin standard solution (C;HgQ,).

3.6.1 Preparation

Weigh, to the nearest 0,1 mg, 10,0 mg of patulin in
a 100 ml one-mark volumetric flask ang dissolve it in
the acetate buffer (3.4). Make up to the [mark with the
acetate buffer.

Pipette 10,0 ml of this solution into apother 100 ml
one-mark volumetric flask and make up to the mark
with the acetate buffer.

The patulin content of this standarg solution is
10 pg/ml approximately.

Measure the absorbance at 276 nm of| this standard

3 Reagents

Use only reagents of recognized analytical grade, and
water of HPLC grade.

3.1 Solvent, ethyl acetate.
3.2 Mobile phase, acetonitrile, 10 % (V/V) solution.

3.3 Extraction solution, 14 g/l aqueous solution of
anhydrous sodium carbonate.

solution on an appropriate spectrometer using quartz
cells of optical path length 10 mm.

NOTE 2  The preparation of the standard solution and the
control of its purity are based on reference [3].

3.6.2 Calculation of the concentration

Calculate the concentration p,,, expressed in micro-
grams per millilitre, of the patulin solution (3.6.1) using
the formula

Ax M x1000xC
Pps =

Ays
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where
A is the absorbance of the patulin standard
solution;
Ay is the molecular absorbance of the patulin

SO

lution at the maximum (276 nm) of the

absorption spectrum (see note 3);

M, is the relative molecular mass of patulin;

C is the apparatus constant (usually 1).

NOTE 3

6.1.1 Extract 5,0 ml of the laboratory sample (diluted
with water if necessary) with 5,0 ml of ethyl acetate
(3.1) for at least 1 min. Repeat the extraction twice
more using 5,0 ml portions of ethyl acetate. Combine
the three ethyl acetate phases and extract with
2,0 ml of sodium carbonate solution (3.3).

CAUTION — After combining the phases, carry out
the extraction with sodium carbonate as quickly
as possible, i.e. 1 min to 2 min, since patulin is not
stable in alkaline media.

The[molecular absorbance coefficient of patulin

measured in ethanol at 276 nm is equal to 14 600.

4 Apparatus

Rinse the lalporatory apparatus before use with a
10 g/l sodium|hypochlorite solution.

Usual laborat
lowing.

4.1 High-pe
equipped with
276 nm) and
integrator.

ry apparatus and, in particular, the fol-

rformance liquid chromatograph,
a UV detector (capable of operating at
equipped with a recorder and/or

4.2 ODS" neverse-phase column, or any other

equivalent col

— an efficien
per metre

— length of 2
— inner diam

— a stationar

5 Samplii

It is importar
which is truly
aged or chang

umn, with

cy of at least 35 000 theoretical plates

50 mm;
eter of 4,6 mm;

v phase? with particle size of 5 um.

g

t that thé Jaboratory receive a sample
representative and has not been dam-
ed.during transport or storage.

6.1.2 Extract the carbonate phase (6.1.1hHMwith an-
other 5,0 ml portion of ethyl acetatecand fcombine
with the preceding portions. Reject ‘the cprbonate
phase. Add 5 drops of acetic acid (3.5), mix and
evaporate using a vacuum evaporator until| 1 ml to
2 ml remain.

6.1.3 Transfer quantitatively the solution thus ob-
tained to a vial of about 5 ml capacity, using several
portions (about 1_ml.each) of ethyl acetate, and evap-
orate to dryness.tnder a stream of nitrogen [at about
40 °C. Dissolvevthe residue in 500 pl of eijther the
mobile-phase solvent (3.2) or acetate buffer (3.4).

6.2..Preparation of the calibration curye

Using a pipette, transfer 1,0 ml, 2,0 ml,| 3,0 ml,
5,0 ml and 7,5 ml of the patulin standard|solution
(3.6.1) to a series of five 10 ml one-mark vglumetric
flasks and make up to the mark with thel acetate
buffer (3.4).

Adjust the flow rate applied to the HPLC c¢lumn to
about 1 ml/min and adjust the sensitivity sq that an
absorbance of 0,01 gives a full-scale deflectign.

Inject 10 pul to 30 pl of each of the calibration solutions
into the chromatograph (4.1).

Prepare the calibration curve by plotting the peak
heights (or areas) against the patulin concentration in
micrograms per millilitre.

6.3 Determination

6 Procedure

6.1 Preparation of test solution

Dilute apple juice concentrates with water, using a 1:5
mixture of concentrate to water, by volume. Then
proceed as for the other products, as follows.

1) ODS = octadecylsilane

Inject 10 pl to 30 pl of the test solution (6.1.3) into the
chromatograph using the same conditions as for the
preparation of the calibration graph.

Identify the patulin peak of the test solution by com-
parison with the peaks of the calibration solutions. It
is important to distinguish the patulin peak from the
HMF peak.®

2) Bonded Octadécyl Cqg is an example of a suitable product available commercially. This information is given for the con-
venience of users of this International Standard and does not constitute an endorsement by ISO of this product.

3) HMF = 5-hydroxymethylfurfural
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7 Calculation

Determine the concentration of patulin in the test
solution directly from the calibration curve (6.2). Cal-
culate the patulin content of the sample, p,, in micro-
grams per litre, as follows:

pp = 100p,
where

ppt  is the concentration of patulin in the test

ISO 8128-1:1993(E)

8.2 Reproducibility
R=47)5;. sp=22,6
where
R is the reproducibility limit;

SR is the standard deviation of reproducibility.

9 Test report

sotution, TeadfromtheTtatibratiom curve;
expressed in micrograms per millilitre.

8 Pretision

The pregision of the method has been checked by
collaborgtive studiesl4l.

Statisticgl parameters are expressed in accordance
with 1SQ| 5725111,

8.1 Repeatability

r=41|9; s, =14,9
where
r is the repeatability limit;
s, is the standard deviation of repeatability.

The test report shall specify
— the method used,
— the test result obtained, and

— if the repeatability -has been checked, the final
guoted result obtained.

It shall also mention/all operating details not specified
in this part of /SO 8128, or regarded a$ optional, to-
gether with{details of any incidents whlich may have
influenced the test result.

The test report shall include all informatjon necessary
for'the complete identification of the sapnple.
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