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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

Ephedra herbaceous stem is a commonly used Chinese herbal medicine with a long history. Itis recorded
in the classics of Chinese medicine: Treatise on Febrile Diseases, Synopsis of the Golden Chamber, Shen
Nong's Materia Medica and Compendium of Materia Medica.ll] Its medicinal materials are derived from
the dried herbaceous stem of Ephedra sinica Stapf, Ephedra intermedia Schrenk et C. A. Mey. and Ephedra
equisetina Bge. (Fam. Ephedraceae).

Clinically, Ephedra herbaceous stem is mainly used to treat wind-cold cold, chest tightness, asthma and
cough and feng shui oedema. Modern sc1ent1f1c research has found many types of chemical components
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alka101ds ephedrlne and pseudoephedrlne have the hlghest content and are also thenpost effective
lients for medicinal value and drug manufacturing. Modern pharmacological studie§ have shown
he methanol extract of Ephedra herbaceous stem has an anti-inflammatoty effect, ephedra
tion has the effect of anti-pathogenic microorganisms, the volatile oil in Ephédia herlpaceous stem
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sweating effect and has an inhibitory effect on influenza viruses and ephgdrine hag
g blood pressure. It can excite the heart, constrict blood vessels and-exeite the cent
oephedrine has a noticeable diuretic effect and relieves bronchial smooth mu
ra herbaceous stem is also a Chinese medicine frequently used in the Chinese medici
o fight COVID-19. In addition, ephedrine alkaloids are knowi to induce palpitatio
nia and dysuria as side effects. Prolonged use of Ephedra hétbaceous stem can lead
hletes should not use it as a stimulant. Ephedrine alkaloids and products containii
ids are strictly regulated in China, Europe and the:United States of America. Th
nge column chromatography was investigated by Japanese researchers to prepare

id-free Ephedra herb extract by eliminating ephedvine alkaloids from Ephedra herb
rine alkaloid-free Ephedra herb extract was reported as a safer alternative to cx
with comparable analgesic, anticancer and-anti-influenza activities.[2] Furtherm
alskii Stapf. (see Annex D) is also used as Ephedra herbaceous stem in ethnic herbal njedicine with
phedrine and pseudoephedrine contenty34l The ephedrine alkaloid-free Ephedra |herb extract
bhedra przewalskii can be consideredlas an alternative to Ephedra herbaceous stem in the clinical
ation in some areas.
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se customs data) the average export trade value of medicinal Ephedra herbaceous ste
16 reached{US$ 3 million per year. Japan, South Korea and Taiwan are the main impof

s of quality supervision of medicinal materials, the quality and safety of Ephedra herl
gulatéed in the Pharmacopoeia of the People's Republic of China,!2] the European Phar
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ipanese Pharmacopoeia,lZl the Korean Pharmacopoeial8l and the Hong Kong Chi
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standards. The Ephedra herbaceous stem standards have not yet been unified at the international level,
leading to the supervision being different among the regulatory authorities in many countries.

In addition, Ephedra herbaceous stem ranks second only to ginseng in ISO/TR 23975. This means
that Ephedra herbaceous stem is a high priority in ISO/TC 249 in terms of developing International
Standards.

In summary, it is essential to develop an International Standard for Ephedra herbaceous stem to
ensure its consistency of quality and safety and regulate its international trade, and also to explore the
international supervision and control of particular types of Chinese medicinal materials.

As national implementation can differ, national standards bodies are invited to modify the values given
in 5.5, 5.6 and 5.7 in their national standards. Examples of national and regional values are given in
Annex C.
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Traditional Chinese medicine — Ephedra sinica, Ephedra
intermedia and Ephedra equisetina herbaceous stem
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This document specifies the quality and safety requirements of Ephedra herbaceous stem, which is the

dried
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tina Bge. (Fam. Ephedraceae).

document applies to Ephedra herbaceous stem that is sold and used as natural

. or Ephedra

medicine in

interpational trade, including Chinese materia medica (whole medicinal matebials) amd decoction
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ormative references

bllowing documents are referred to in the text in such a way that some or all of
tutes requirements of this document. For dated references, only the edition cited
ed references, the latest edition of the referenced documeént (including any amendmg

B664, Traditional Chinese Medicine — Determination~of heavy metals in herbal med]
ional Chinese Medicine

S 21310, Traditional Chinese medicine — Microscopic examination of medicinal herbs
217, Traditional Chinese medicine —Storage requirements for raw materials and decod

258, Traditional Chinese medicine — ;Determination of pesticide residues in natural pr
atography

3723:2021, Traditional Chingse medicine — General requirements for herbal raw
ia medica
erms and defintitions

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

$0 Online browsing platform: available at https://www.iso.org/obp

their content
applies. For
ents) applies.

cines used in

tion pieces

bducts by gas

material and

nd [EC maintain terminology databases for use in standardization at the following addresses:

— I
3.1

R lia: available at https: // ] i ;

Ephedra herbaceous stem
dried herbaceous stem of Ephedra sinica Stapf, Ephedra intermedia Schrenk et C. A. Mey. or Ephedra
equisetina Bge

4 Description

Ephedra herbaceous stem is collected in autumn and dried in the sun (see Figure 1).

© IS0 2023 - All rights reserved
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N

a) Plant of Bphedra sinica Stapf. b) Plant of Ephedra intermedia_") Plant of Ephedra equisetina

Schrenk et C. A. Mey. Bge.
Key
1  herbaceojis stem
2 female cones
3 scaly leaf
4  woody st¢m
5 male congs

Figure 1 — Structure of Ephedra herbaceous stem

5 Requirements

5.1 Genernal characteristics

The following requirements shall be met before sampling.

a) Ephedralherbaceous stem shall be clean and free of leaf and foreign matter.

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

5.2 Morphological features

a) Ephedra sinica herbaceous stem is slender and cylindrical, infrequently branched and 1 mm to
2 mm in diameter. Some have a few brown wooden stems. Externally it is pale green. The nodes are
distinct. The internodes are 2 cm to 6 cm long. Scaly leaves are membranous on the nodes, 3 mm
to 4 mm long, with two lobes (occasionally three) and acutely triangular. The apex is greyish white
and reversed. The base is tubular and reddish-brown. The texture is light, fragile and easily broken.
The fractures are slightly fibrous with a greenish-yellow edge and subrounded reddish-brown pith.
The odour is slightly aromatic and the taste is astringent and slightly bitter.

2 © IS0 2023 - All rights reserved
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b)

ISO 93

06:2023(E)

Ephedra intermedia herbaceous stem is frequently branched, 1,5 mm to 3 mm in diameter and
rough. Membranous scaly leaves are 2 mm to 3 mm long, with three lobes (occasionally two). The

apex is acute. The fracture shows a triangular and rounded pith.

Ephedra equisetina herbaceous stem is frequently branched, 1 mm to 1,5 mm in diameter and
smooth. Internodes are 1,5 mm to 3 mm in diameter, 1,5 cm to 3 cm long and smooth. Membranous
scaly leaves are 1 mm to 2 mm long, with two lobes (occasionally three). The upper part is short-
triangular and greyish-white. The apex is infrequently reversed. The base is brownish-red to

brownish-black.

5.3 Microscopic identification

b)

N U1 B W N

the transverse section, the epidermis of Ephedra sinica herbaceous stem covers a
idges are relatively dense with waxy warty protruding. Sunken stomata are lo¢atéd
rldges. Hypodermal fibre bundles are located in the ridges, with the thickened and unl
Cprtex is relatively broad and fibre bundles are scattered. Pericycle fibre bundles

shaped. There are 8 to10 vascular bundles in Ephedra sinica. Cambium ring-is subroun
triangular. Pith parenchymatous cells contain brown masses, occasighally showing p
fibres. The outer walls of epidermal cells, parenchymatous cortex cells and fibres conta
fine sandy crystals or prisms of calcium oxalate, see Figure 2 a).

fem. Cambium is ring subtriangular. Perimedullary fibrés dre scattered in bundles
jgure 2 b).

o

thick cuticle.
between two
gnified wall.
hre crescent-
ded. Xylem is
erimedullary
in numerous

There are 12 to 15 vascular bundles in the transverse section of Ephedra intermediq herbaceous

br singly, see

There are 8 to 10 vascular bundles in the transversé section of the Ephedra equiseting herbaceous

stem. The cambium ring is subrounded. Perimedullary fibres are absent, see Figure 2 f).
! 1 5

2
3 2
4 9 3
5 4 4
6 > 5
7 6 7
8 { 11
9 10 3
i :
12 2 2
a) Ephedra sinica b) Ephedra intermedia c) Ephedra equijisetina
herbaceous stem herbaceous stem herbaceous $stem

cutiele and epidermis pith

hypodermal fibre bundle phloem

cortical fibre bundle 9 stomata

cortex 10 cambium ring

pericycle fibre bundle 11 xylem

perimedullary fibre 12 vascular bundle

Figure 2 — Transverse section of Ephedra herbaceous stem
©1S0 2023 - All rights reserved 3
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5.4 Thin-layer chromatography (TLC) identification

The spot in the chromatogram obtained with the test solution should correspond in the position and

colour to the

spot of the reference solution.

5.5 Foreign matter

The content of foreign matter should not be more than a mass fraction of 5,0 %.

5.6 Moisture

The content

5.7 Total

The content

5.8 Heavy

The contents

5.9 Pestidide residues

The contentq

5.10 Marker compounds

The total co
stem shall be

6 Sampling

Sampling sh3

7 Testm

7.1 Macrg

Samples of n|

the naked eyg in sunlight and for smell and taste.

7.2 Microscapic identification

bf moisture should not be more than a mass fraction of 12,5 %.

hsh

bf total ash should not be more than a mass fraction of 11,0 %.

metals

of heavy metals, such as arsenic, mercury, lead and cadmium, should be determined

of pesticide residues should be determined.

determined and calculated with reference to the dried drug.

1l be carried out in accordance with the method described in ISO 23723:2021, Clausd

pthods

scopic identfification

pt less than'500 g are taken from each batch randomly. These samples are examined

The testing method specified in ISO/TS 21310 applies.

7.3 Thin-layer chromatography (TLC) identification

See Annex A

for additional information.

7.4 Determination of foreign matter

The method

of determination of foreign matter specified in ISO 23723:2021, 7.2.2 shall apply.

htent of ephedrine (C;yH;;NO) and pseudoephedrine (C;yH;5NO) in Ephedra herbaceous

with

© IS0 2023 - All rights reserved
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Determination of moisture content

The method of determination of moisture content specified in SO 23723:2021, 7.2.1 shall apply.

7.6

Determination of total ash

The testing method specified in ISO 23723:2021, 7.2.3 shall apply.

7.7

Determination of heavy metals

The testing method specified in ISO 18664 shall apply.

7.8

The t¢sting method specified in ISO 22258 shall apply.

7.9

See Ahnex B for additional information.

8

For edch test method, the test report shall specify the following:

f)
g)

9

The plackaging,'storage and transportation conditions specified in ISO 22217 shall apply.

For

Subst nces that could damagce the nroduct or pncn a2 health risk The parl{aging needs

Determination of pesticide residues

Determination of marker compounds

Test report

o8]

l information necessary for the complete identification of the sample;

(=

e sampling method used;
the test method used, with reference to this document;

the test result(s) obtained;

QO

| operating details not specified in this document or regarded as optional, together w
hy incidents which could haveiinfluenced the test result(s);

o8]

job)

hy unusual features (anQmalies) observed during the test;

(=

he date of the test.

Packaging,'storage and transportation

ekample, packaging and shipping avoid bringing any odour or taste to the produg

ith details of

t, as well as

o r
enough to withstand normal handling and transportation.

to be strong

Ephedra herbaceous stem shall be stored in dry conditions at an ambient temperature of 20 °C to 30 °C,
with relative humidity (RH) not exceeding 60 %.

The products shall be protected from light, moisture, pollution and entry of foreign substances during
long-distance delivery. Carriers should be well ventilated to keep them dry and moisture-proof.

© IS0 2023 - All rights reserved
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10 Marking and labelling

See the method specified in ISO 21371. The following items shall be marked or labelled on the packages:

a)

b)
‘)
d)
e)
f)

all quality features indicated in

Clause 7;

gross weight and net weight of the package;
country and province or state of origin of the products;

date of production and expiry date of the products;

Clause 5, determined in accordance with methods specified in

storage Jnethod;

any item

s required by the destination.

© IS0 2023 - All rights reserved
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Annex A
(informative)

Thin-layer chromatography (TLC) identification of Eph
herbaceous stem

Weigh 1 g of the powdered Ephedra herbaceous stem being examined (through a 40

dryness, add 2 ml of methanol to the residue, shake well, filter and use the)filtraf
splution.

Dissolve ephedrine CRS in methanol to produce a 1 mg per ml solution as‘the referenc
C

a|mixture of chloroform, methanol and concentrated ammonia TS (20:5:0,5) as the n
Alpply separately 5 pl of each of the test solution and the referénce solution to the TLC
A
W

fter developing and removing the plate, dry the plate in air. Spray with ninhydrin TS (
ith 95 % ethanol 100 ml) and heat at 105 °C until maxitnum visualization of spots.

Tlhe spot in the chromatogram obtained with thetest solution corresponds in the
cplour to the spot of the reference solution. See Figure A.1.

a

O O O
O O o O
O o O
1 2 3 4

edra

-mesh sieve),
60 °C under
e the filtrate
e as the test

b solution.

arry out the thin-layer chromatography method, using silica gel.G7as the coating syibstance and

nobile phase.
plate.

P g ninhydrin

position and

reference solution of ephedrine hydrochloride CRS
test solution of Ephedra sinica herbaceous stem

test solution of Ephedra equisetina herbaceous stem
test solution of Ephedra intermedia herbaceous stem
Top of the plate.

Figure A.1 — TLC chromatograms of Ephedra herbaceous stem
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Annex B
(informative)

Determination of marker compounds by HPLC-UV

B.1 Preparation of test solution

a) Weigh agcurately 0,5 g of the powdered sample (through a 40-mesh sieve) to a conical stopper|flask.
b) Add accyrately 50 ml of a volume fraction of 1,5 % phosphoric acid solution and weigh.
c) Ultrasonficate for 20 mins (power 600 W, frequency 50 kHz), allow to cool.

d) Weigh again and compensate the loss of the weight with 1,5 % phosphoric acid solution, mik well
and filtef. Use the successive filtrate as the test solution.

B.2 Preparation of reference solution

Dissolve a qyiantity of ephedrine CRS and pseudoephedrine CRS, accurately weighed, in methahol to
prepare a mixture containing 40 pg of each per ml as the reference-solution.

B.3 Chromatographic conditions
a) Stationafy phase: polar ether-phenyl bonded siliea gel or octadecylsilane bonded silica gel.
b) Column §ize: 4,6 um, 5 mm x 150 mm.

c) Mobile phase: a mixture of methanol and 0,092 % phosphoric acid solution (containing 0J04 %
trimethylamine and 0,02 % n-dibutylamine) (1,5:98,5).

d) Flow rate: 1,0 ml/min.
e) Injectior] volume: 10 pl.
f) Temperdture of column oven: 30 °C.

g) Detectolf: a spectrophotometer set at 210 nm.

B.4 Detenymination

Inject accurately 10 pl of each of the reference solution and the test solution, respectively, into the
column and calculate the content. Figure B.1 shows the HPLC chromatograms of Ephedra herbaceous
stem. Validate the methodology for accuracy, precision and repeatability if necessary.

8 © IS0 2023 - All rights reserved
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Figure‘B:1 — HPLC chromatograms of Ephedra herbaceous stem
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Annex C

(informative)

Reference information regarding national and regional

requirements for Ephedra herbaceous stem

ntries and regions give their quality requirement items on Ephedra herbaceous stem as

shown in Taljle C.1.

Table C.1 — National and regional quality requirement items of Ephedra herbaceouts stegm
Items Pharmacopoe- | Japanese Phar- | Korean Phar- | European Hong Kopng
ia of the macopoeia [Zl | macopoeia 8] | Pharma-_|Chinese M4teria
People's copoeialfl Medic
Republic of Standards ]
China [
Plant origin Ephedra sinica  |Ephedra sinica |Ephedra sinica “{ Ephedra si- | Ephedra sinica

- notapplicable

BHC benzene hexachloride

DDT dichlorodiphenyltrichloroethane

Stapf. Stapf. Stapf. nica Stapf. |Stapf.
Ephedra inter-  |Ephedra inter- |Ephedrainter- |Ephedra -
media Schrenk |media Schrenk |media Schrenk |intermedia
et C. A. Mey. or C. A. Mey. or C. &; Mey. Schrenk
and C. A.
Mey.
Ephedra equiset- |Ephedra equiset~1{Ephedra equiset- | Ephedra -
ina Bge. ina Bunge, ina Bunge. equisetina
Bunge.
Medicinal paft stem stem stem stem stem
Identification microscope, TLC TLC micro- microscope
chemical colour. scope, TLC |chemical colour
reaction, TLC reaction, TLIC
Content (HPLC-UV) the total amoauint |the total amount |the total amount|ephed- the total amjount
of ephedrine and |of ephedrine and | of ephedrine and |rine 21 % |of ephedrin¢ and
pseudoéphed- |pseudoephed- |pseudoephed- pseudoephed-
rine=)0,8 % rine = 0,7 % rine = 0,7 % rine > 0,78 %
Moisture =90 % - - - <11,0%
Loss on dryirlg - <12,5% - <10,0 % -
Foreign matter <50% <50% <5,0 %. - <1,0%
Total ash <10,0 % <11,0% <11,0% <9,0% <10,0 %
Acid-insoluble-ash <200 <200 <1.0%
Extrac- |Water-soluble - - - - <15,0%
tives extractives
Ethanol-soluble - - - - <22,0%
extractives
Key

10
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Table C.1 (continued)

ISO 9306:2023(E)

Items Pharmacopoe- | Japanese Phar- | Korean Phar- | European Hong Kong
ia of the macopoeia [Z1 | macopoeia [8] | Pharma- |Chinese Materia
People's copoeia [©] Medica
Republic of Standards [9]
China [3]
Heavy Lead - - <5 ppm <50ppm [<5,0mg/kg
metals [ Arsenic - - <3 ppm - <2,0mmg/kg
Mercury - - <0,2 ppm <0,1ppm (<0,2mg/kg
Cadmium - - <0,3 ppm <1,0ppm [<1,0mg/kg

Residual |Total DDT 33 kinds of pes- - <0,1 ppm 69 kinds of |< 1,(|) mg/kg

pesti Dieldri ticides shall not _ <001 pesticide B

cides feldrin be detected < 0,01 ppm residues

Total BHC - <0,2 ppm shall nieet -
Aldrin - <0,01 ppm thedimits -
Endrin - <0,01 ppm < 0,05 mg/kg
Aldrin and - - < 0,(|)5 mg/kg
dieldrin

Chlordane - - < 0,05 mg/kg
Heptachlor - - < 0,(b5 mg/kg
Hexa- - - <0,1 mg/kg
chlorobenzene

Hexachloro- - - <0,3 mg/kg
cyclohexane

isomers

Lindane - - <0,6 mg/kg
Quintozene - - <1,0 mg/kg

Sulfuf dioxide <150 ppm - <30 ppm - <150 mg/kg

Mycop | Aflatoxin B4 - - - - <5 fhg/kg

toXIng | Aflatoxins (sum - - - - <10pug/kg

Eafl_a-‘) of By, B,, G; and

oxing) |g.)

Contdiners and storage {preserveina well-closed con- |well-closed con- - storpd in dry and
ventilated and |tainers tainers cleah containers
dry place and
protect from
moisture

Key

- notjapplicable

BHC penzene hexachloride

DDT dichlorodiphenyltrichloroethane
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