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Foreword

[SO (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 procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO documents should be noted. This document was drafted in accordance with the editorial rules of the

ISO/IEC Dl[ \.tiVCD, Pdl t 2 (DCC VV VV VV.iDU.Ul ;(/Idil CLtiVCD).

[SO draws gttention to the possibility that the implementation of this document may invalve t}tre1
patent(s). I$O takes no position concerning the evidence, validity or applicability of any clai

rights in regpect thereof. As of the date of publication of this document, ISO had notteceived

patent(s)

ich may be required to implement this document. However, implementers are cay
this may ndt represent the latest information, which may be obtained from the patent database
www.iso.ong/patents. ISO shall not be held responsible for identifying any or all;stich patent righ

Any trade

constitute 3

For an expl
related to

Organizatig

This docum

Any feedba

use of (a)
ed patent
hotice of (a)
tioned that
available at
ts.

hame used in this document is information given for the convenience of users and does not

n endorsement.

hnation of the voluntary nature of standards, the meaning of ISO specific terms and

conformity assessment, as well as information about ISO's adherence to the W
n (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/iso/for¢

pxXpressions
Yorld Trade
pword.html.

ent was prepared by Technical Committee ISOATC 249, Traditional Chinese medicine.

ting of these bodies can be found at wwiw.iso.org/members.html.

ck or questions on this document should-be directed to the user’s national standajrds body. A
complete lig
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Introduction

Rehmannia glutinosa root, dried root of Rehmannia glutinosa Libosch. (Fam. Scrophulariaceae), is one of the
most commonly used herbs in traditional Chinese medicine. It has a long history of use in East and Southeast
Asian countries for relieving heat and cooling the blood, and for nourishing yin and body fluid, meaning
promoting overall health and body fluid circulation.

Clinically, Rehmannia glutinosa root is used for the prevention and treatment of diabetes, inflammation,
cancer and other diseases. At present, Rehmannia glutinosa root and its processed products occupy a huge
share of the international market. The international trading amount of Rehmannia glutinosa root ranks in
the top ten of Chinese materia medica in countries including China, the Republic of Korea, Japan, Viet Nam
and Malaysia. However, many problems can affect the quality of Rehmannia glutinosa root, such as different
quality req rirenrents among differentcountries—and 1csiuua, different prepatr atton lllCt}lUdD, and different
packaging, |transportation and storage conditions. Therefore, the establishment of ap, \Ifjternational
Standard is|necessary to meet the quality requirements of Rehmannia glutinosa root, supporting its clinical
effectivenegs and safety.

As nationallimplementation can differ, national standards bodies are invited to modify the valpies given in
5.4, 5.5 and|5.6 in their national standards. Examples of national and regional values are given if Annex F.

© IS0 2024 - All rights reserved

\%


https://standardsiso.com/api/?name=063ea36c45ec5bd3aafb64292b6df712



https://standardsiso.com/api/?name=063ea36c45ec5bd3aafb64292b6df712

International Standard

IS0 9109:2024(en)

Traditional Chinese medicine — Rehmannia glutinosa root

1 Scope

This document specifies the requirements and test methods for dried Rehmannia glutinosa root that is
derived from Rehmannia glutinosa Libosch.

Fresh Rehm

This docu
internation
derived fro

2 Norm

The followi
requiremen

the latest edlition of the referenced document (including any amendments) applies.

ISO 18664,
Traditional

[SO 21371,
[SO 22217, ]

ISO 22258,
chromatogn

[SO 22590,
[SO 23193,
ISO 23723,

3 Terms

For the pur
[SO and IEC

ent is applicable to Rehmannia glutinosa root that is sold and used as a natural
hl trade, including Chinese materia medica (whole medicinal materials) and|deco
m this plant.

htive references

hg documents are referred to in the text in such a way that some-or all of their content
ts of this document. For dated references, only the edition cited applies. For undated

Traditional Chinese Medicine — Determination of. heavy metals in herbal medici
Chinese Medicine

[raditional Chinese medicine — Labelling requirements of products intended for oral or
[raditional Chinese medicine —Storage requiréments for raw materials and decoction p

Traditional Chinese medicine — Determination of pesticide residues in natural prod
iphy

[raditional Chinese medicine —‘Determination of sulfur dioxide in natural products by t
[raditional Chinese medicihe)— Lycium barbarum and Lycium chinense fruit

[raditional Chinese medicine — General requirements for herbal raw material and mat¢

and definitions
poses of this document, the following terms and definitions apply.

maintain terminology databases for use in standardization at the following address

3.1
root
main under

ISO Online hraning pla‘rfnrm- available at httns-//wwwiso org/obn

medicine in
‘tion pieces

constitutes
references,

hes used in

topical use
eces

ucts by gas

itration

ria medica

ES:

[EC Electropedia: available at https://www.electropedia.org/

ground part of Rehmannia glutinosa Libosch.

© IS0 2024 - All rights reserved
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3.2

root weight

average weight of final samples of root, calculated by sampling no less than 1 000 g from each batch
randomly, weighing the roots one by one, and then calculating the average weight of the roots

[SOURCE: ISO 20409:2017, 3.2, modified — details on how to calculate root weight have been added.]

Note 1 to entry: Final samples may be packed in different materials meeting conditions for specific tests (e.g. moisture
or total ash).

4 Description

Rehmannia glutinosa root is the dried root of Rehmannia glutinosa Libosch. (Fam. Scrophulariaceae), as
shown in Figure 1.

2
a) Plapt of Rehmannia glutinosa,Libosch. b) Dried root
Key
1 flower 4  length
2 leaf 5 diameter
3  root
Figure 1 — Structure of Rehmannia glutinosa Libosch.

5 Requirements

5.1 General characteristics
The following requirements shall be met before sampling:
a) Rehmannia glutinosa root shall be clean and free of foreign matter.

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

© IS0 2024 - All rights reserved
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5.2 Morphological characteristics

a) Theroots are an irregular mass or oblong, swollen in the centre, slightly tapering at both ends; some are
small, slat-shaped, slightly compressed or twisted, with an irregular transverse flexure.

b) The external surface is brownish-black or brownish-grey.

c¢) Therootis6cmto 12 cminlength and 2 cm to 6 cm in diameter, measured at the base of the root.
d) The texture is soft and thick, but libriform, not easily broken.

e) The fracture is brownish-yellow to black or jet-black, shiny, with viscosity.

f) The odour is slight and the taste is slightly sweet.

5.3 Micrpscopic characteristics

The powdef is dark brown. Cork cells are brownish. Parenchymatous cells are sub-rounded, dontaining a
sub-rounded nuclei-like substance. Secretory cells are similar to parenchymatous cells’in shape| containing
orange-yellpw or orange-red oil droplets. Bordered pitted and reticulated vessels, 'shown in Figure 2, are up
to about 92|um in diameter.

Key

1 corkcells

2 parenchymatous.cells

3 secretoty cell§

4 bordereditted and reticulated vessels

Figure 2 — Structure of powdered Rehmannia glutinosa root

5.4 Moisture

The mass fraction of moisture should be determined.

5.5 Total ash

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

© IS0 2024 - All rights reserved
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insoluble ash

The mass fraction of total ash should not be more than 3,0 %.

5.7 Water-soluble extractives

The mass fraction of water-soluble extractives should be determined.

5.8 Thin

-layer chromatogram (TLC) identification

The identification of marker compounds such as catalpol and verbascoside with a thin-layer chromatogram
(TLC) should present the spots or bands obtained from the test and reference solutions in the same positions

with the sa

me colours

5.9 Cont

The content

5.10 Heav

The content

ent of marker compounds

of marker compounds such as catalpol and rehmannioside D should be detérmined.

y metals

s of heavy metals such as arsenic, mercury, lead and cadmium shall be determined.

5.11 Pesticide residues

The conten

s of pesticide residues such as hexachlorocyclohexane;'dichlorodiphenyltrichloroet

and pentaclploronitrobenzene shall be determined.

5.12 Sulfy

The content

r dioxide residues

of sulfur dioxide residues should be determined.

5.13 Gradiing

If the comm

6 Sampl

Sampling o
ISO 23723.

ercial grades are needed, see Annex E for additional information.

ing

f Rehmannia glutinesa root shall be carried out in accordance with the method

7 Test methods

7.1 Macry

oscopic identification

hane (DDT)

tpecified in

Take samples of not less than 1 000 g from each batch randomly. Examine these samples with the naked eye,
smell and taste.

7.2 Dete

The testing

7.3 Dete

The testing

rmination of moisture

method specified in ISO 23723 shall apply.

rmination of total ash

method specified in ISO 23723 shall apply.

© IS0 2024 - All rights reserved
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7.4 Dete

The testing

7.5 Dete

The testing

7.6 Thin

IS0 9109:2024(en)

rmination of acid-insoluble ash

method specified in ISO 23723 shall apply.

rmination of water-soluble extractives

method specified in ISO 23193 shall apply.

-layer chromatogram (TLC) identification

See Annex A and Annex B for additional information.

7.7 Dete

See Annex

IPOR-EINPY - Py £ 30 o 2l IO I T »de
IIIIIIAUIUII UT IIIdI [TT LUINNpoUuIimius

[ and Annex D for additional information.

7.8 Dete

The testing

7.9 Dete

The testing

7.10 Dete

The testing

8 Testr
For each tes
a)
b)
9
d)
e)

the sa
the test
the test

all opert

rmination of heavy metals

method specified in ISO 18664 shall apply.

rmination of pesticide residues

method specified in ISO 22258 shall apply.

rmination of sulfur dioxideresidues

method specified in ISO 22590 shall apply.

eport

t method, the test report shall specify~the following:

all the"ilnformation necessary for the complete identification of the sample;

pling method used;
method(s) used;
result(s) obtained;

ating detailsmot specified in this document or regarded as optional, together with d

incide

f)

any u

s which could have influenced the test result(s);

r:[sual féatures (anomalies) observed during the test;

g) thedat

b 0f the test.

btails of any

9 Packa

ging, storage and transportation

The methods specified in ISO 22217 shall apply. Packaging shall not transmit any odour or flavour to the
product and shall not contain substances which could damage the product or constitute a health risk. The

packaging s

hall be strong enough to withstand normal handling and transportation.

The Rehmannia glutinosa root shall be protected from light, moisture, pollution and entry of foreign

substances

during long-distance delivery.

© IS0 2024 - All rights reserved
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10 Marking and labelling

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

a) product name;

b) category of the product in the marketed country or region;
c) netmass or quantity;

d) contact information;

e) name of raw materials;

f) warninlg statements, if any;
g) expiry (late;

h) storagd method;

i)  batch of lot number;

j)  miscellpneous.

© IS0 2024 - All rights reserved
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Annex A
(informative)

Identification of catalpol

A.1 Preparation of test solution

Weigh 250 g of Rehmannia glutinosa root to grind and pass it through an 80-mesh or finer s

ieve. Weigh

approximately 2 g of the powder, add 20 ml of methanol, reflux for 1 h and filter. ConcentratetH
5 ml as the fest solution.

A.2 Preparation of reference solution

e filtrate to

Dissolve reference standards of catalpol in methanol to prepare the reference standard solution of 0,5 mg/

ml.

A.3 Developing solvent system

Prepare a mixture of trichloromethane, methanol and water in.the volume ratio of 14:6:1 as
phase.

A.4 Prodedure

Apply 5 pl dach of the reference standard solution and-the test solution on the same TLC plate (si
equivalent plate). Develop the plate in the mobile phase, then take it out and dry in air. Spray p-a
solution ové¢r the TLC plate and heat at 105 °C gntil the spots look clear. Identify the spot of caf
test solution by comparing the positions and-colours with the reference solution. Typical ref
chromatogifams are shown in Figure A.1.

the mobile

lica gel G or
hisaldehyde
alpol of the
erence TLC

© IS0 2024 - All rights reserved
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Key

1  catalpol
A referenge solution
B  testsolytion

Figure A.1 — Schematic diagram of typical TLC chromatogram by catalpol of
Rehmannia glytinosa root

© IS0 2024 - All rights reserved
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Annex B
(informative)

Identification of verbascoside

B.1 Preparation of test solution

Weigh 250 g of Rehmannia glutinosa root to grind and pass it through an 80-mesh or finer sieve. Weigh
approximately 1 g of the powder, add 20 ml of 80 % methanol and ultrasonicate for 30 min. h\f‘porate the

filtrate to dryness and dissolve the residue in 5 ml of water, then extract four times with 00 tnl of water-
saturated 1-butanol. Combine n-butanol liquids and evaporate the solvent to dryness,then dissolve the
residue in Z ml of methanol as the test solution.

B.2 Preparation of reference solution

Dissolve reflerence standard of verbascoside in methanol to prepare the refekence standard solutfon of 1 mg/
ml.

B.3 Deveé¢loping solvent system

Prepare a rhixture of ethyl acetate, methanol and formic acidZin the volume ratio of 16:0,5:2 aq the mobile
phase.

B.4 Prodedure

Apply 2 pl of the reference standard solution and™5 pl of the test solution on the same TLC plate|(silica gel G
or equivalent plate). Develop the TLC plate in;the mobile phase, then take it out and dry in air. §pray 0,1 %
2,2-diphenyfl-1-picrylhydrazyl ethanol abseltte solution over the TLC plate and dry in air until the spots look
clear. Identi|fy the spot of verbascosidewf'the test solution by comparing the positions and colours with the
reference s¢lution. Typical reference TLC chromatograms are shown in Figure B.1.

© IS0 2024 - All rights reserved
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—
1
L] ]
—
A B

Key
1  verbascpside
A referende solution
B testsolytion

=y

igure B.1 — Schematic diagram of typical TLC chromatogram by verbascoside ¢f
Rehmannia glutinosa roog

© IS0 2024 - All rights reserved
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Annex C
(informative)

Determination of catalpol content

C.1 Preparation of reference standard solution

Dissolve a quantity of catalpol with mobile phase to make a solution containing 10 pg per ml as the reference

standard sd

C.2 Prep

Take 250 g
ground intg
into a conic
and weigh §
filtrate and
volumetric
as the test g

C.3 Chrg

C.3.1 Col

C.3.1.1 Stlationary phase: octadecylsilane bonded silica gel as analysing column or equivalent.

C.3.1.2 Si

C.3.1.3 TI

C.3.2 Mobile phase

C3.21 M

C3.2.2 M

C.3.23 Is

ze:1 =250 mm, @ = 4,6 mm.

[ution.

aration of test solution

of Rehmannia glutinosa root cut into 5 mm pieces. After 80 °C decompression dryi

coarse powder and pass through a 24-mesh seive. Take about 0,8 g; weigh precise
01 flask with a stopper. Accurately add 50 ml methanol and weigh, €hen heat reflux fo
igain. Replenish the loss of solvent with methanol, shake well and*filter. Next, take
accurately evaporate to dryness. Dissolve the residue in the mobile phase and transfg
flask. Finally, bring the volume to 10 ml with mobile phase;shake well, filter, and take
olution.

matographic system

11mn

neoretical plates: not les§ than 5 000.

jobile phase At methanol.

jobile phase B: 0,1 % volume fraction of phosphoric acid in water.

ng for 24 h,
ly, then put
r 1,5 h, cool
10 ml of the
br to a 10 ml
the filtrate

peratic elution: a mixture of mobile phases A and B (1:99).

C.3.3 Flowrate: 1,0 ml/min.

C.3.4 Detector: 210 nm.

C.3.5

Injection volume: 10 pl.

© IS0 2024 - All rights reserved
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C.4 Content calculation of catalpol
The content of catalpol, C_,, (%), is calculated with Formula (C.1).

_ A xC
Ay, xmx(1-Cp,)*x200

Ceat (%) X100 % (C.1)

where

A; istheareaofthe peakdue to catalpol (C;5H,,04,) in the chromatogram obtained with the test solution;

A, isthearea of the peak due to catalpol (C;5H,,04() in the chromatogram obtained with the reference
solution;

c i

wn

the density of catalpol in the reference solution (ng/ml);
m  isthe mass of the sample to be examined used to prepare the test solution (g);
C, Iis[the percentage moisture content of the sample.

A typical reference HPLC chromatogram is shown in Figure C.1.

© IS0 2024 - All rights reserved
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1

| A

0 2 4 6 8 10 12 14 16 18 20 K

a) Reference standard solution

0 2 ] 6 8 10 12 14 16 18 20 e

b) Sample solution
Key

X min
1  catalpol

Figure C.1 — Typical reference HPLC chromatogram by catalpol of Rehmannia glutinosa root

© IS0 2024 - All rights reserved
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Annex D
(informative)

Determination of rehmannioside D content

D.1 Preparation of reference standard solution

Dissolve a quantity of rehmannioside D with 25 % methanol to make a solution containing 70 pg per ml as

the referenfe standard solution.

D.2 Preparation of test solution

Take 250 glof Rehmannia glutinosa root cut into 5 mm pieces. After 80 °C decompression dryi
ground intd meal and pass it through a 24-mesh sieve. Take about 1 g, weigh pregisely, then put iy
flask with afstopper. Accurately add 25 ml 25 % methanol, weigh, ultrasonicaté4or 1 h, cool and
Replenish the loss of solvent with 25 % methanol, shake well, centrifuge atsigh speed for 10 m
supernatanf and filter. Take the filtrate as the test solution.

D.3 Chrgmatographic system

D.3.1 Colimn

D.3.1.1 Stationary phase: octadecylsilane bonded silica gel as analysing column or equivalent.

D.3.1.2 Sige: =250 mm, @ =4,6 mm.

D.3.1.3 Theoretical plates: not less than 5-000.

D.3.2 Mobile phase

D.3.2.1 Mpbile phase A: methanol.

D.3.2.2 Mpbile phaseB:\0,1 % volume fraction of phosphoric acid in water.

D.3.2.3 Ispcraticelution: a mixture of mobile phases A and B (5:95).

ng for 24 h,
to a conical
veigh again.
in, take the

D.3.3 Flow(rate: 1,2 ml/min.

D.3.4 Detector: 203 nm.

D.3.5 Injection volume: 20 pl.

D.4 Content calculation of rehmannioside D
The content of rehmannioside D, C,.;,, (%), is calculated with Formula (D.1).

A xC
Ay xmx(1-Cp, )x400

Crenp (%) = x100 %

© IS0 2024 - All rights reserved
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A; isthe area of the peak due to rehmannioside D (C,,H4,0,,) in the chromatogram obtained with the
test solution;

A, isthearea of the peak due to rehmannioside D(C,,H4,0,() in the chromatogram obtained with the
reference solution;

C  isthe density of rehmannioside D in the reference solution (pg/ml);
m  is the mass of the sample to be examined used to prepare the test solution (g);

C, Iisthe percentage moisture content of the sample.

A typical reference HPLC chromatogram is shown in Figure D.1.

© IS0 2024 - All rights reserved
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AU
0,072 -
0,054
0,036
0{018 1
0 _-IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII/II\I\IIII
0 3 6 9 12 15 18 21 24 27 30 X
a) Reference standard solution
AU
0,072
0,54
0,p36
] W 1
0,018
o| L
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
0 3 6 9 12 15 18 21 24 27 30 X
b) Sample solution
Key
X  min
1 rehmanpieside D

Figure D.1 — Typical reference HPLC chromatogram by rehmannioside D of Rehmannia glutinosa
root
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