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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 Commission (IEC) on all matters of
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hnical standardization.
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Introduction

Ochratoxins are naturally occurring mycotoxins produced by certain fungi, which can be found
in a variety of agriculture products, contaminated foods and natural medicines, including natural
products, decoction pieces and manufactured products. Ochratoxins are a class of compounds
produced by a variety of Aspergillus ochraceus, Aspergillus niger and Penicillium sp. According to their
discovery sequence, they are called ochratoxin A (OTA), ochratoxin B (OTB) and ochratoxin C (OTC).
Among these, OTA is considered the most toxic. It has been well established that OTA is highly toxic
and carcinogenic. The toxicity of OTA to animals and humans mainly includes kidney toxicity, liver

to

of
of
pr
na
liq
to

As

cessing, management and trade of natural products. There are two main methods t6 det

ts high sensitivity, high accuracy and reasonable operating cost.

national implementation can differ, examples of national, regional and organizational

mgthods and values are given in Annex A and Annex C.

i\,it_y, ter atuscucoia, car \,iuuscucoio, mutationrand iuuuuuuouyl.u esstorr—Therearefr cquc nt reports
Hetection of toxic OTA in natural products. Therefore, there is a need to standardize the test method
DTA in natural products, which will bring benefits to the consumers, enterprises aiddycompanies in

bct OTA in

fural products: the liquid chromatography tandem mass spectrometry (LC-MS/MS) meth¢d and the
1id chromatography coupled with fluorescence detector (LC-FLD) method. EC-FLD is preferred due

analytical
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TECHNICAL SPECIFICATION

ISO/TS 13126:2023(E)

Traditional Chinese medicine — Determination of
ochratoxin A in natural products by liquid chromatography
coupled with fluorescence detector

1

Scope

Thiis document specifies the determination of ochratoxin A (OTA) in natural products by

ch

Iti
pie

‘omatography coupled with fluorescence detector (LC-FLD) method.

5 applicable to the analysis of OTA in raw materials and manufactured products, including

trgnsportation and storage, as well as domestic and foreign trade for quality classification.

Th

Fo

Normative references

re are no normative references in this document.

Terms and definitions

" the purposes of this document, the following terms and definitions apply.

IS) and IEC maintain terminology databases for us€ in standardization at the following addr

3.1
oc

[SO Online browsing platform: available-athttps://www.iso.org/obp

IEC Electropedia: available at https://Www.electropedia.org/

hratoxin

myjcotoxin produced mainly byxAspergillus ochraceus, Aspergillus niger and Penicillium sp

No

highly toxic and carcinogenic.

No

4

H

Fe 2 to entry: Ochrafoxin A shall be tested and limited.

Abbreviated terms

LC high-performance liquid chromatography

ces derived from plants and animals. It is suitable for samples during the, processes of h

fe 1 to entry: At least seven.different types of ochratoxins are produced naturally. Ochratoxin A is k

the liquid

decoction
arvesting,

PSSes:

nown to be

LC-FLD  liquid chromatography coupled with fluorescence detector
MRL maximum residue limit

OTA ochratoxin A

5 Reagents

The purity of the reagents used shall be checked by running a blank determination. The chromatogram
obtained from the solvents shall have a baseline without noticeable peaks that would interfere with
targeted OTA.
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5.1

5.2

5.3

5.4

Water, of appropriate purity (the resistivity of water shall be at least 18,2 MQ).

Met

hanol, CH30H, of HPLC grade.

Acetonitrile, CH;CN, of HPLC grade.

Sodium hydrogen carbonate, NaHCO;, of AR grade.

NOTE

6 Apparatus

The usual

6.1

column te|
or a chart
column ap

6.2

chromato

6.3

shall be p
than2h
be rinsed

6.4
6.5
6.6

6.7

f)

AR is analytical grade.

LC-]

Chr]

Gla

Eleq

Horj

Cenftrifuge, with a rotation speed-of up to 5 000 rpm.

Volumetric flasks, with eapdacity of 2,0 ml and 50,0 ml.

Sam

laboratory apparatus and, in particular, the following shall be used.

FLD, consisting of a solvent pump system, a sample injector, a chromatographic column
mperature controller may be used), a detector and a data acquisition system (or an integra
recorder). The mobile phase is supplied from one or several reservoirs.and flows through
d detector at a constant flow rate. The detector shall be a fluorescence detector.

pmatographic column, of stainless steel sealed with octadecylsilyl silica gel, for
braphy test.

ssware, which shall be thoroughly cleaned before use,"The glassware used for OTA analy
aced in a specific container filled with 0,5 to 1,0, %"sodium hypochlorite solution for m
nd then washed with an adequate amount of fréesh Tunning water. Finally, all glassware sh
with distilled water and dried before use.

tronic balance, accurate to a minimum-of 0,01 mg.

hogenizer, with a rotation speed.afup to 15 000 rpm.

pling preparation

All natural products shall be crushed into powders and screened through a 24-mesh sieve.

A mi

methfnoland water in a volume ratio of 80:20.

ure of 25,0 g powders and 4,0 g sodium chloride shall be added to a 85,0 ml mixed solutior

(a
tor
he

he

sis
bre
all

of

The mixture shall be homogenized at a speed higher than 11 000 rpm for 2 min and centrifuged at

4000

rpm for 10 min.

10,0 ml of supernatant shall be moved to a 50,0 ml volumetric flask, diluted with water then
centrifuged at 4 000 rpm for 10 min.

About 10,0 ml of the filtrate shall be passed through the immunoaffinity column at a flow rate of
3 ml/min. The column shall be washed with 20,0 ml of water and the eluent shall be abandoned
until the air has passed through the column to extrude the water.

The column shall be eluted with methanol and the eluent collected and diluted with methanol in a

2,0 m

| volumetric flask.
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g) 2,0 ml of solution shall be filtered through a 0,22 um filter paper and the filtrate shall be used in the

following analysis.

8 Test method

8.1 Stock solution and working solution

Stock solution shall be prepared by a solution of OTA standards. A series of working solutions shall be

prepared by diluting the stock solution to 0,1 ng/ml to 100,0 ng/ml with mobile phase of met

hanol.

8.2 LC-FLD conditions

8.2.1 General

Th
by
Ge
md

e LC-FLD method is used for the determination of OTA based on the visible:fldorescence {
light of appropriate wavelength. The LC-FLD method is widely used if“many countries,
Fmany, China and America. In the published documents, the method has-been applied in a
trices, including feed, foodstuff, ginseng and turmeric. Hence, the LE-FLD can be recomms¢

mdthod for the determination of OTA in natural products.

8.2.2 LC-FLD conditions and system suitability

a) | A stainless-steel column sealed with octadecylsilyl:silica gel for chromatography meg
shall be used.

b) | The mobile phase of acetonitrile-glacial acetic:dcid-water shall be used for isocratic eluti

c) | The flow rate of the mobile phase is set to, ;0 ml/min.

d)| The excitation wavelength, 4., and thé emission wavelength, A, of the fluorescence det
be set to 333 nm and 477 nm, respeétively.

e) [ The resolution of two adjacent'cliromatographic peaks should be higher than 1,5.

8.4.3 Quantification of OTA'in the test sample using calibration curves

25(ul of each working sglution of standard solutions shall be injected into the LC-FLD system

the peak area of OTA and the chromatogram of OTA can refer to Annex B. The calibration cur

shall be established-by plotting peak area versus the serially diluted concentration of OTA. Af

the test sample-solution shall also be injected into the LC-FLD system to record the peak ar

Theen the contents of OTA in test samples shall be calculated using these calibration curves.

8.3 Application of test method

timulated
including
variety of
ended as a

surement

n.

bctor shall

to record
res of OTA
terwards,
pa of OTA.

9 [ DECI NOWT] 0 D€ DIC O

(see A

9 Sampling and preservation

9.1 Sampling

For each batch, the following quantities of samples shall be used: no less than 100 g of general

nnex C). This mthod can also be used for the other kinds f natural prodcts bu i
demonstrated by method validation.

rice root
t shall be

medicinal

materials and decoction pieces; no less than 25 g of powdered medicinal materials and decoction pieces;

5 g of precious medicinal materials and decoction pieces.

© IS0 2023 - All rights reserved
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Natural product samples received by the laboratory shall be labelled with complete information, such
as the collected source, date and time, the correct species of material and the name of the appraiser.
The testing samples shall include whole medicinal materials and decoction pieces derived from plants
or animals.

On receipt, a sample shall immediately be assigned a unique identification code, which shall be
accompanied through all stages of the analysis to the reporting of the results. Records of samples shall
be kept according to specified person and place.

9.2 Sample storage

Before tegting, the sample shall be dried and powdered. Samples shall be prepared immediately-gnd
should be|stored in a dark place at 4 °C.

If sampleg cannot be analysed immediately, they shall be stored below 4 °C away fromSunlight. The
mass of the flask shall be recorded before and after each measurement of the solution.

4 © IS0 2023 - All rights reserved
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Referenced analytical methods for determining OTA in different
countries and regions

There are various methods for the determination of OTA in natural products. LC-FLDris
wiflely used method and the LC-MS/MS is the technique of choice for the simultaneous-dete|

of

regions are detailed in Table A.1.

various mycotoxins. Referenced analytical methods of determining OTA in differént cou

Table A.1 — National, regional and organizational analytical methods andapplication|

determination of OTA in natural products

the most
rmination
htries and

scope of

Count_ry or or- Regulation Edition | Application scope Method
ganization
dDLC-FLD with immunoaffinity column
Chinese Pharma- 2020 Traditional Chinese<| clean-up
CHina copoela medicines b) LC-MS/MS with immunoaffihity col-
umn clean-up
National standard 2016 Cereals, beans, LC-FLD with immunoaffinity cplumn
(GB 5009.96) peppex clean-up
Adsociation of
Official Analyt- |AOAC official ‘ . LC-FLD with immunoaffinity cplumn
. . 2009 Ginseng, turmeric
icgl Chemists method clean-up
(APAC)
European Phar- Herbal_ drugs, . HPLC-FLD with immunoaffinitly column
Eyrope . 9.0 including liquorice
macopoeia clean-up
extract and root
Currants, raisins,
Gdrman EN 15829- |[sultanas, mixed HPLC-FLD with immunoaffinitly column
y 2010 dried fruit and clean-up
dried figs
Herbal drugs,
Unlited Kingdor Brlt_lsh Pharmaco- 2017 including llql_lorlce LC-FLD with immunoaffinity cplumn
poeia extract and liquo- |clean-up
rice root
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Annex B
(informative)

Referenced chromatogram for determination of OTA in natural
products using HPLC-FLD

Figure B.1 shows a referenced chromatogram of OTA analysed by HPLC-FLD, in which one main peak is
detected.

Y
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Figure B.1 — HPLC chromatogram of OTA in natural products
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