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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
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fof]
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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ist of patent declarations received (see www.iso.org/patents).
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planation of the voluntary nature of standards, the.meaning of ISO specific terms
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Introduction

IS0 19609-3:2022(E)

The ISO 19609 series consists of four parts with different content, as shown in Figure 1.

ISO 19609
Part 1 Part 2 Part 3 Part 4
General Identity Testing for Absence b
contaminants unwanted\compounds
Overview Organoleptic Microorganisms Preservatives
Physical Sample preparation Aflatoxins Radiation
parameters for chromatography
HPLC Heavy mietals Toxic compoynds
TLC Pesticides
Figure 1 — Overview of the ISO 19609 series
To ¢nsure the safety of herbal medicinal products, all raw materials and products must ble analysed
for possible contamination. In this field’four main types of contaminants are controlled s¢ that their
absgnce or presence is lower than\the relevant limit values defined by different target narkets or
natjons.
Sperific documents for heavy-metals, pesticides, aflatoxins and microorganisms have been| developed
within the framework of1SO/TC 249.
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Traditional Chinese medicine — Quality and safety of
raw materials and finished products made with raw
materials —
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Scope

5 document specifies the sample preparation methods for the determination of contar
iral products by heavy metals, pesticides, aflatoxins and microorganisnis. It is applicd
erials and finished products used in traditional Chinese medicine.

Normative references

following documents are referred to in the text in sugh“a way that some or all of th
Ktitutes requirements of this document. For dated references, only the edition cited 3
ated references, the latest edition of the referenced decument (including any amendmen

18664, Traditional Chinese Medicine — Determination of heavy metals in herbal medici
itional Chinese Medicine

19609-1:2021, Traditional Chinese medicine — Quality and safety of raw materials a
Hucts made with raw materials — Part I:.General requirements

22258, Traditional Chinese medicine:— Determination of pesticide residues in natural prod

22283, Traditional Chinesemédicine — Determination of aflatoxins in natural products by

22467, Traditional Chinese medicine — Determination of microorganisms in natural produg

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

and [EC maintain terminology databases for use in standardization at the following add}

hination of
ble to raw

Pir content
pplies. For
[s) applies.

hes used in
hd finished

ucts by gas

L.C-FLD

ts

esses:

ISO Online browsing platform: available at https://www.iso.org/obp

31

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

aflatoxin
naturally occurring poisonous, carcinogenic and mutagenic mycotoxin, produced by certain fungi
(mainly Aspergillus species), commonly found on agricultural crops

3.2

compactate
irregular-shaped agglomerate obtained directly from the dried extract-by-compaction

[SOURCE: ISO 23419: 2021, 3.4, modified — Note to entry removed.]
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3.3

heavy metal
metal with relatively high density as a natural constituent of the environment, commonly detected in
air, water and soil

3.4
microbial

contamination

presence of unintended bacteria, fungi, protozoa or viruses

Note 1 to entry: This can include extrinsic and/or intrinsic contamination.

[SOURCE: I

3.5
microorgs

entity of miicroscopic size, encompassing bacteria, fungi, protozoa and viruses

[SOURCE: 1

3.6
pesticide
substance

U 16504:2U10, 5.17]

Inism

SO 11139:2018, 3.176]

br mixture of substances intended to prevent, destroy, repel or niitigate any pest or weed

Note 1to e

approved inlanother country.

[SOURCE: IISO 18889:2019, 3.7, modified — Note to entry revised.]

4 Testing of contaminants

4.1 Det¢rmination of heavy metals in herbal medicines and products used in and as
traditional Chinese medicine

4.1.1 Ge

The detern

4.1.2 Sa

4.1.2.1 (

The qualit)
preparatio
be slightly|
of the test

try: Pesticides (plant protection products) approved for use in-gfie country will not necessaril

neral

1ination of heavy metals shall be done in accordance with ISO 18664.
mple preparation

feneral

F and reliability of analytical results depend on both the analytical method and the sar
h of the'test sample. If a sample preparation is not appropriate, the analytical results
incorrect or completely wrong. Sample preparation methods depend on the constitu

 be

hple
can
fion

ng-material. Typical established sample preparation techniques are listed in the follow

ing

subclausest

4.1.2.2 Sample size for the determination of heavy metals

Based

on

experiences with pharmaceuticals worldwide, and

especially herbal-based

phytopharmaceuticals, a typical amount of testing material is required. An appropriate sample size
should be 250 mg of dry or dried material or equivalent.

4.1.2.3 Solid samples

The preparation of test samples shall be carried out in accordance with ISO 19609-1:2021, 6.2.

© IS0 2022 - All rights reserved
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The typical size of test material should be under 1 mm in diameter. Different starting test materials can
include the following:

a)
b)
‘)
d)
Cru

crude materials (sliced or uncut, fresh or dried);
tablets, pills, dragees, capsules;
granules, compactates and powders;

other solid samples.

e materials tablets drngppq and rzpqnlpc shall he grmmd and sieved in accord

ance with

ISO

Gra
and|

4.1

Semi-solids are often emulsions of fatty constituents with waterish extracts or gelatinous ge

poly
Cre

The

4.1
Ext
The

4.1

4.1
Aty

4.1
4.1
4.1

4.1

19609-1.

hules, compactates and powders, as well as other solid samples, shall be ground only if
sieved in accordance with ISO 19609-1.

2.4 Semi-solid samples
sugars such as alginates.

hms, ointments, lotions and other semi-solid samples shall be hemogenized in an approp

dry mass as a percentage of sample material shall be estimated.

2.5 Liquid samples
Facts, tinctures, juices and other liquid samples shall be homogenized in an appropriate

dry mass as a percentage of sample material’shall be estimated.
3 Liberation or release of heavy.metals with microwave digestion

3.1 General

pical internationally recagnized method for the release of heavy metals is microwave di
3.2 Reagents

3.2.1 Distilled'water (for trace analysis).

3.2.2 HNO; (conc.) (for trace analysis).

3.2.3" H,0, (30 %) (for trace analysis).

necessary

|s based on

iate way.

vay.

pestion.

4.1.

3.3 Preparation method (microwave digestion) and materials

High-pressure PTFE vessels (microwave suitable) shall be used for microwave digestion.

The microwave apparatus should have an energy level of at least 600 W.

For the solubilization of heavy metals, reagents such as HNO; (conc.), H,0, (30 %) and distilled water in
an appropriate quality (for trace analysis) are required.

©IS
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4.1.3.4 Microwave digestion process

4.1.3.4.1 General

A typical extraction of heavy metals can be done with or without preparation of residual ash in a
process of oxidative acidic extraction.

Heavy metals in herbal materials and related products are not surface contaminants and are often
associated with other constituents of the products. Therefore, an appropriate extraction process is
required.

4.1.3.4.2 |Sample preparation procedure

The procedure of extraction depends on the relative content of carbohydrates. Two establishedmethods
are descrilped in this subclause. The user shall decide the appropriate method for the specific tesfing
material.

—

a) The sgdmple to be analysed (250 mg or equivalent) should be added to a suitable vessel (§ ml
volumg).

b) The appropriate extraction solution, A or B, should be added carefully.
c) Close the vessel so itis airtight.

d) Treat the vessel under the described conditions.

e) Heatwitha 600 W microwave for about 1 min.

f)  Allow fo cool down to room temperature.

g) Open the vessel carefully to reduce pressure.

h) Treatdgainina 600 W microwave for about;5 min.

i) Allow to cool down to room temperatufe;

j)  Filter fhe solution using a suitable{ilter (hydrophilic paper filter).
k) Transfer the sample into a suitable volumetric flask.

1)  Fill up[the flask to 10 ml with distilled water.

For samplgs with low cofitent of carbohydrates, add extraction solution A, consisting of 3 ml of HNO,
(conc.) and|1 ml of H,05430 %), following step b) of the sample preparation procedure.

For samplgs with. fiigher content of carbohydrates, add extraction solution B, consisting of a mixtuife of
1,2 ml of HNO (€onc.),0,4 ml of H,0, (30 %) and 2,5 ml of distilled water, following step b) of the sample
preparatiopprocedure.

NOTE If the extraction solution A is applied to samples with higher contents of carbohydrates, an explosion
can occur under microwave irradiation.

4.1.4 Sample solution

The resulting solution of the procedure described in 4.1.3 is the sample solution for the measurement
according to 4.1.5.

4.1.5 Measurement of heavy metals

The measurement of heavy metals in herbal materials and related products should be done with the
analytical procedure described in ISO 18664.

4 © IS0 2022 - All rights reserved
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6 Method validity and reporting

Based on differences in raw materials or products and the matrix effects of complex mixtures (herbal-
based materials), the validity of the measurement should be demonstrated for each testing material.

The validation procedures and parameters should be reported in a validation report according to
Reference [7].

4.2 Determination of pesticides in herbal medicines and products used in and as
traditional Chinese medicine

4.2
The
Add

4.2

4.2
Pes

org
pro

4.2

Thn
of t

1 General
determination of pesticides shall be done in accordance with ISO 22258.

itionally, the following process for sample preparation should be followed.
2 Sample preparation

2.1 General

ficides occur frequently in herbal materials and related products, unless these arg
hnically. These pesticides are often incorporated in the gotdl herbal material and also o
ducts.

2.2 Sampling

ee representative samples equal in volume shall be taken from the upper, middle and 1
he container, each being sufficient to carryout the tests. Thoroughly mix the samples 4

appjropriate amount from the mixture.

produced
ccur in the

pwer parts
nd take an

this is not
ected from

extraction

Thg samples shall be analysed immediately to avoid possible degradation of the residues. |
pospible, the samples shall be stored in airtight containers at a temperature below 0 °C, prot
lightt.

The procedure for sample preparation shall be as described in 4.1.2.2 to 4.1.2.4.

4.2{3 Extraction of pesticides

4.2{3.1 General

Pesticides afe not the only contaminants on the surface of herbal material, so an appropriate
profess is required before measurement.

4.213.2 Reagents

Reagents of appropriate quality for the analysis of contaminants should be without residues of the
analytes tested.

4.2.3.2.1 Acetone.

4.2.3.2.2 Toluene.

©IS
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4.2.4 Extraction method

The following procedure for extraction of pesticides shall be followed:

To 10 g of the milled sample add 100 ml of acetone (free from any contaminants).
Allow to stand for 20 min.
Optional: add suitable amounts of internal standards.

Homogenize using a high-speed blender for 3 min.

a)

b)

c)

d)

e) Filter 4

f) Combi
exceed

g) Tothe
aceton|

h) Dissol;

i) Filtert

j) Rinse/

4.2.5 Sa

The solutid

4.2.6 Me

The measy
with ISO 2

4.2.7 Me

Based on d
based mat

The validation procedures_and parameters should be reported in a validation report according

Reference

4.3 Dete

ind wash the filter cake with two quantities, each of 25 ml of acetone.

he the filtrate and the washings and heat using a rotary evaporator at a tempenature
ing 40 °C until the solvent has almost completely evaporated.

residue add a few millilitres of toluene (free from any contaminants) and heat again until
e is completely removed.

e the residue in 8 ml of toluene.
hrough a filter membrane (0,45 pum).

he flask and the filter with toluene and dilute to 10,0 ml witlithe same solvent.

mple solution

n obtained in 4.2. shall be used as the sample solution for further analysis.

asurement of pesticides

rement of pesticides in herbal materials’and related products shall be done in accordd
p258.

thod validity and reporting

ifferences in raw materials)or products and the matrix effects of complex mixtures (her

7].

tradition

['

4.3.1 Gelneral

rminatien of aflatoxins in herbal medicines and products used in and as
Chinese medicine

brials), the validity of the-measurement should be demonstrated for each testing material.

not

the

nce

bal-

The determination of aflatoxins should be done in accordance with ISO 22283.

Additionally, the following process for sample preparation should be followed.

NOTE

Aflatoxins are naturally occurring mycotoxins produced mainly by the aspergillus species. Favourable

conditions for the production of aflatoxins are high moisture content, high temperature and a carbon source such
as herbal materials.

At least 13 types of aflatoxins are produced in nature. Aflatoxin B1 is considered to be the most toxic.

© IS0 2022 - All rights reserved
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4.3.2 Sample preparation

4.3.2.1 General

Aflatoxins occur frequently in herbal materials and related products in root or bulbous material as well
as fruits and nuts. A high content of fats or fatty oils increases the risk of contamination, for example
nuts show a high contamination risk if stored at a high humidity:.

4.3.2.2 Sampling

A nyiT i T iner, each
being sufficient to carry out the tests. Thoroughly mix the samples and take from thelmixture an
appropriate amount.

The samples shall be analysed immediately to avoid possible degradation of the.residues. If this is not
pospible the samples shall be stored in airtight containers at a temperature below’0 °C, protected from
light.

The procedure of sample preparation shall be as described in 4.1.2.2 to 4.1.2.4.
4.3{3 Extraction of aflatoxins

4.3{3.1 General
Aflgtoxins are not the only contaminants on the surface.of herbal material. In some cases, fungi grow

within herbal organs and produce contaminants, leading to related products also containing these
confaminants. Washing processes cannot reduce the contamination of aflatoxins.

WARNING — Aflatoxins are toxic in very small amounts.

NOTE Direct measurement without a coneentration process is not possible.
4.3]3.2 Reagents

4.313.2.1 Distilled water

4.3{3.2.2 Methanol fot analysis (p.a.)

4.313.3 Extraction-method
The following procedure for extraction of aflatoxins shall be followed:

a) |Use 5.g.0f the samples.

b) |Add 100 ml of 70 % volume fraction aqueous methanol.

c) Sonicate the mixture for 30 min.

d) Filter the mixture through a folded filter paper.

e) Pipette 10 ml of the filtrate and add 70 ml of water.

For semi-solid materials, an appropriate defatting method shall be applied.

For liquid samples, the water content should be considered and appropriate amounts of methanol
should be added.

The amount of semi-solid and liquid samples should be an equivalent of 5 g dry mass.

Other appropriate and valid methods can be used.

©1S0 2022 - All rights reserved 7
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4.3.4 Sample solution

The solution in 4.3.3.3 can be used as sample solution for enrichment on affinity columns before further

analysis.

4.3.5 Measurement of aflatoxins

The enrichment and measurement of aflatoxins in herbal materials and related products shall be done
in accordance with ISO 22283.

4=l <1 1i i o | e
4‘-3-6 M LUIUU VdIluIitly 4l 1CPUT Lilg

Based on differences in raw materials or products and the matrix effects of complex mixtures (her
based matg¢rials), the validity of the measurement should be demonstrated for each testing material.

The valid
Reference

4.4 Dete
in and as

441 Ge
The detern
Additional

NOTE1 |
products ar
can reduce

Additionally
of microbia

NOTE 2 ]
even deactiy

NOTE 3

certain met
irradiation,

4.4.2 Sa

4421 (

Microorga

Different methods of reduetion of microbial contamination are used worldwide. In some count

ion procedures and parameters should be reported in a validation repert accordin
7].

rmination of microbial contamination in herbal medicines.and products use
traditional Chinese medicine

neral

pnination of microbial contamination shall be done in accordance with ISO 22467.

y, the following process for sample preparation should be followed.

licroorganisms can cause a great number of preblems in humans. Natural materials and rel
e typically contaminated with microorganisms during growing and harvesting. Washing proced
he amount of microorganisms, which typicallytoccur only on the surface of the herbal raw mater
7, specific decontamination processes according to national regulations can be used for the redug
contamination.
'he presence of certain microorganisms in non-sterile preparations has the potential to redug

rate the therapeutic activity of the product and can have adverse effects on the health of patients

hods, such as the use_of‘sulfur dioxide or other sulfur derivatives, as well as ethylene oxid
are not permitted. Details are given in ISO 19609-4.1)

mple preparation

feneral

hismisoften occur in herbal materials and related products. A concentration process is

necessary.

bal-

D

d

hted
ires
ials.
tion

Fies,
or

b
c

not

Microbial limits are defined nationally.

4.4.2.2 Sampling

A minimum of three representative samples equal in volume shall be taken out of the container, each
being sufficient to carry out the tests. Thoroughly mix the samples and take from the mixture an
appropriate amount.

The samples shall be analysed immediately to avoid possible degradation of the residues. If this is not
possible, the samples shall be stored in airtight containers at a temperature between 4 °C and 8 °C,
protected from light.

1) Under preparation. Stage at the time of publication: ISO/FDIS 19609-4:2022.
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