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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.
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Introduction

Zingiber officinale rhizome is one of the most commonly used traditional Chinese medicines in the
world. At present the global scope of Zingiber officinale rhizome covers medicinal products in addition to
raw materials, including powder, ginger tea, extract, capsule, tincture and other dosage forms. Quality
standards are given in the pharmacopoeias of various countries, including the Chinese Pharmacopoeia,
the European Pharmacopoeia, the United States Pharmacopoeia, the Japanese Pharmacopoeia, the
Korean Pharmacopoeia and the British Pharmacopoeia. However, there are some differences between
these pharmacopoeias, such as trait description, identification methods, inspection indicators and
limits, methods and indicators of content determination and storage. ISO published the relevant
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uitable for the quality control of medicinal Zingiber officinale rhizome. In thedritérnati
adually improving the quality requirements of traditional Chinese medicitte, it is
rtant to establish International Standards for Zingiber officinale rhizonyé~in order to
national circulation of medicinal Zingiber officinale rhizome products.
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Traditional Chinese medicine — Zingiber officinale
rhizome

1

Scope

This document specifies the quality and safety requirements of Zingiber officinale rhizome derived from
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For t

document applies to Zingiber officinale rhizome that is sold and used as natural 1
national trade, including Chinese materia medica (whole medicinal materials)and decq
ed from this plant. It is not applicable to Zingiber officinale rhizome sold anduséd as fo

Normative references

following documents are referred to in the text in such a waykthat some or all of t
fitutes requirements of this document. For dated references,‘enly the edition cited
ted references, the latest edition of the referenced document(including any amendme

1003, Spices — Ginger (Zingiber officinale Roscoe) — Specification
571, Spices, condiments and herbs — Determinationzgf volatile oil content (hydrodistillat|

| 8664, Traditional Chinese Medicine — Determination of heavy metals in herbal medid
tional Chinese Medicine

'S 21310, Traditional Chinese medicine <~Microscopic examination on medicinal herbs
1371, Traditional Chinese medicine~= Labelling requirements of products intended for o
2258, Traditional Chinese medicine — Determination of pesticide residues in natural prd
natography

2590, Traditional Chinese medicine — Determination of sulfur dioxide in natural product.

d Health Orgamization. Quality control methods for herbal materials. 2011

Terms-and definitions

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

tartZingiber officimate Rostoe, ictuding the T TequiTenTe s and test metiods.

hedicines in
ction pieces
bd or spices.

heir content
applies. For
hts) applies.

fon method)

ines used in

ral or topical

ducts by gas

b by titration

ISO and TEC maintain terminology databases Ior use in standardization at the rollowing ad

3.1

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

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

batch
samples collected from the same particular place at the same time, of no more than 5 000 kg

3.2

volatile oil
substance of Zingiber officinale rhizome entrained by steam
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4 Descriptions

Zingiber officinale rhizome is the dried rhizome of Zingiber officinale Roscoe as shown in Figure 1.

Key

N U1 DA W DN

leaf
pseudos
infloresg
rhizome
root

dried sliced rhizome

Figure 1 — Zingiber officinale Roscoe plant and dried rhizome
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5 Requirements

5.1

General characteristics

The following requirements shall be met before sampling.

a) Zingiber officinale rhizome shall be clean and free from rootlets and foreign matter.

b) The presence of living insects, mouldy rhizome and external contaminants which are visible to the
naked eye shall not be permitted.

5.2

5.2.1

d) 1

f)
5.2.2

a)

q

b)

c |

f

The rhizomes are 3 cm to 7 cm long and 1 ¢cm to 2 cm thick.

The outer surface is greyish-yellow or pale greyish-brown, rough,\with longitudinal w
dlistinct annulated nodes.

The texture is compact fracture yellowish-white or gréyish-white, starchy and granula
3 distinct ring of endodermis, scattered with vascular’bundles and yellow oil drops.

The odour is aromatic and characteristic. The taste is pungent.

% um to 40 um in diameter, pointed-hilum at the small end, sometimes cleft, striations

Ibrown substance.

gide, 15 pm to 40.fsm in diameter, walls slightly thickened, non-lignified, with fine

Tubulazr-cells containing a dark reddish-brown substance, 12 pm to 20 pum in diameter,

Zingiber officinale rhizome

Morphological features of rhizome

fingiber officinale rhizome in flattened pieces with fingered branches.

Branched parts usually produce scale leaves and the apex-ofbranches produce stem sc

Microscopic characteristics

tarch granules fairly abundant, lonpgovate, triangular-ovoid elliptical, subrounded
Dil cells and resin cells scattefted’in parenchyma, containing pale-yellow oil drops or a d

‘ibres in bundles or scattered, apex obtusely acute, few branches, some undulate or se

requently with thin septa.

Vessels mostly Scalariform, spiral and reticulate, few annular, 15 pm to 70 pm in diamg

ound\beside vessels and fibres.

'rinkles and

ars or buds.

1, exhibiting

br irregular,
bbvious.

ark reddish-

rrate on one
bblique pits,

ter.

bccasionally

5.2.37 Thin-layer chromatogram ( TLC) identification

The identification of Zingiber officinale rhizome with thin-layer chromatogram (TLC) shall present the
spot or band with the same colour and position corresponding to those of reference standard solution.

5.2.4 Moisture content

The mass fraction of moisture should not be more than 12,0 %.

5.2.5 Total ash

The mass fraction of total ash should not be more than 8,0 %.

©ISO
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5.2.6 Volatile oil

The mass fraction of assay volatile oil should not be less than 0,8 %.

5.2.7 Marker compound

A marker compound such as 6-gingerol shall be determined; its mass fraction should not be less than

0,6 %.

5.2.8 Water-soluble extractives

The mass fr

5.2.9 Head

The content|

5.2.10 Pes

The content|

5.2.11 Res

The content|

6 Sampl
Sampling of]

hction of water-soluble extractives should not be less than 10,0 %.

vy metals

5 of heavy metals, namely arsenic, mercury, lead and cadmium, should be determined.

licide residues

5 of pesticide residues referred to in ISO 22258 should be determined.
idue of sulfur dioxide

5 of sulfur dioxide should be determined.

ing

rhizome shall be done with reference to_tle World Health Organization's Quality cd

ntrol

methods for lherbal materials, 'General advice on sampling'.

a) From a patch of five containers or packagingunits, take a sample from each one.

b) From a patch of six to 50 units, take a sample from five.

c¢) From a|batch of over 50 units, Sample 10 %, rounding up the number of units to the neprest
multipl¢ of 10. For example, a batch of 51 units would be sampled as for 60, i.e. take samples [from
six paclages.

d) From ejch container orf-pdackage selected, take three original samples from the top, middl¢ and
bottom|of the container or package. The three original samples should then be combined into a
pooled sample thatshould be mixed carefully.

e) The avdrage sample is obtained by quartering. From the pooled sample, adequately mix info an
even, square¥shaped heap and divide it diagonally into four equal parts. Take two diagonally
opposite parts and mix carefully.

f) Repeat the process as necessary until the required quantity, to within * 10 %, is obtained. Using
the same quartering procedure, divide the average sample into four final samples, taking care that
each portion is representative of the bulk material.

7 Test methods

7.1 Macroscopic identification

Samples of not less than 500 g are taken from each batch randomly and observed with the naked eye.

© IS0 2021 - All rights reserved
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7.2 Microscopic identification

The testing method specified in ISO/TS 21310 applies.

7.3 Thin-layer chromatogram (TLC) identification

See Annex A for information.

7.4 Determination of moisture content

See Annex B for information.

7.5 | Determination of total ash content

The testing method specified in ISO 1003 applies.

7.6 | Determination of volatile oil

The testing method specified in ISO 6571 applies.

7.7 | Determination of marker compound 6-gingerol

See Annex C for information.

7.8 | Determination of water-soluble extractives

See Annex D for information.

7.9 | Determination of heavy metals

The testing method specified in ISO 18664 applies.

7.1(Q Determination of pesticide residues

The testing method specified.in ISO 22258 applies.

7.11 Determination'of residue of sulfur dioxide

The testing method-specified in ISO 22590 applies.

8 Testreport

For dach/test method, the test report shall specify the following:

a) allinformation necessary for the complete identification of the sample;
b) the sampling method used;

c) the test method used, with reference to this document;

d) the testresult(s) obtained;

e) all operating details not specified in this document, or regarded as optional, together with details
of any incidents which possibly influenced the test result(s);

f) any unusual features (anomalies) observed during the test;

g) the date of the test.

© IS0 2021 - All rights reserved 5
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9 Packaging and storage

Zingiber officinale rhizome shall be preserved in well-closed containers, stored in a cool, dry place and
protected from moths.

10 Marking and labelling

The methods specified in ISO 21371 shall apply. The following items shall be marked or labelled on the

nqmp;

y of the product in the marketed country or region;
s or quantity;

information;

raw materials;
b statements, if any;
late;
method;

lot number;

neous.

packages:

a) product
b) categor
c) netmag
d) contact
e) name of
f) warnin
g) expiry(
h) storage
i) batch o}
j)  miscelld
6
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Weigh approximately 1 g of the powder, add 20 ml of ethyl acetate, ultrasonicate for 10 m
Use the filtrate as the test solution.

A2

Diss
6-giif

A3

Prep
of 2:]

A4

Appl
G). D
sulfy
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Zingi
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Annex A
(informative)

Thin-layer chromatogram (TLC) identification

Preparation of test solution

Preparation of reference standard solution

lve 6-gingerol in ethyl acetate to prepare the reference standard solution containin
gerol.

Developing solvent system

are a mixture of petroleum ether (60 % to 90 %), chloroform and ethyl acetate in the Y
;1 as the mobile phase.

Identification by thin-layer chromatogram (TLC)

evelop the plate in the above mobile phase, then take the plate out and dry in air. Tre
ric acid-ethanol and heat for about10 min at 105 °C. Examine the plate under whi
matogram of the test solution exhibits bands corresponding in colour and position to sj
e chromatogram of the reference standard solution. Typical reference TLC chrom
ber officinale rhizome are shown in Figure A.1.

n and filter.

b 0,5 mg/ml

rolume ratio

y 6 1l each of the reference standard selution and test solution on the same TLC plafe (silica gel

at with 2 %
e light. The
milar bands
htograms of
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1
>
>
2 —
> >
3 4
Key
1 top of the plate
2 6-gingerpl
3  reference standard solution
4 testsolution

Figure A.1 — Schematic diagram of typical TLC chromatograms of Zingiber officinale rhizome
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(informative)

Determination of moisture content

Weigh accurately a quantity of the sample which is expected to contain 1 ml to 4 ml of water, transfer
to the A flask, then add about 200 ml of toluene and a few pieces of glass beads, if necessary. After
assembling the apparatus, fill in the narrow part of receiving tube B with toluene through thr condenser.

Heat|the flask gently using an electric heater or another appropriate method. When-the toluene begins
to bail, adjust the temperature to allow the distillation to proceed at a rate of two'dropg per second
until{the water has been completely distilled.

Rinse the inside of the condenser with toluene. Continue the distillation for’5 min then|remove the
appa(['atus from the heat and allow it to cool to room temperature.

Disconnect the apparatus and dislodge any droplets of water that adhere to the wall of the receiving
tube|Allow the receiving tube B to stand a while until the water and toluene are completely separated. (A
small amount of methylene blue may be added to form a bluish@queous layer to facilitate opservation.)

Record the volume of water and calculate the percentage ofi'water content in the weight of the sample
(%).

The gssembly of the moisture-determining apparatus-is shown in Figure B.1.

©1S0 2021 - All rights reserved 9
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=

T
.

Key

A flask
B  graduatdd tube

C reflux copndenser

Figure B.1 — The moisture-determining device of Zingiber officinale rhizome
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Annex C
(informative)

Determination of 6-gingerol

General

Chrolrnatographic system and system suitability: use octadecylsilane bonded silica gel as th

phas|
use 3
500

C.2

Diss¢glve a quantity of 6-gingerol chemical reference standard, acCurately weighed, in

prep

C.3
Weig
flask
cool
succq

C4

Injec
the ¢

Typi

e and a mixture of acetonitrile, methanol and water (40:5:55) as the mobile phase. A

D, calculated with reference to the peak of 6-gingerol.

Reference solution

hre a solution containing 0,1 mg per ml.

Test solution

h accurately 0,25 g of the powder (through a sie¥é¢ of 0,355 mm aperture) to a sto

add 20 ml of 75 % methanol and weigh. Ultrasonicate (power 100 frequency 40 kHz]
hnd weigh again. Replenish the loss of solvent with 75 % methanol and mix well. Filtey
pssive filtrate as the test solution.

e stationary
5 a detector,

spectrophotometer set at 280 nm. The number of theoretical plates of the column is not less than

methanol to

bper conical
for 40 min,
and use the

Procedure
t accurately 10 pl of both thewreference solution and the test solution into the column and calculate
pntent.
fal HPLC chromatograms-of Zingiber officinale rhizome are shown in Figure C.1
4::—; A
204
. 7\

a) Reference standard solution
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