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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

4:2019(E)

Salvia miltiorrhiza Bge. is a perennial herbal plant in the Lamiaceae family. The root and rhizome of
this plant have been used as traditional Chinese medicines for more than 2 500 years. Used as raw
material, Salvia miltiorrhiza root and rhizome has been developed into various kinds of herbal medicine
products and used in at least 19 countries or regions for their therapeutic value and market potential
in the treatment of cardiovascular diseases, neurasthenic insomnia, liver fibrosis and cancer. It has also

been

used as an ingredient in health supplements and cosmetics.

Salvza mlltzorrhzza Bge is mainly grown and Cultlvated 1n China, but IS also cultlvated in the USA,
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given in 5.2.3, 5.2.4, 5.2.5, 5.2.6.1, 5.2.6.2, 5.2.7 and~%/2.8 in their national standards.

natid

lded by d1fferent cultlvators is qulte d1fferent which may affect the safety and efflcacy

1 miltiorrhiza root and rhizome has been recorded by the United States of AmericaPha
uropean Pharmacopoeia, the British Pharmacopoeia, the Chinese Pharmacop®eia, the
bse Materia Medica Standard and the Taiwan Chinese Materia Medica Standard. Hoy
nal or regional standards are not harmonized and may be unfavourabléfor the interne
fvia miltiorrhiza root and rhizome. One of the significant differences bétween them is t
ical markers, or the same chemical markers with different litnitations, are used
lards. These chemical markers provide a vital index for judging.the quality of Salvia
and rhizome. Therefore, the establishment of an internationdl standard for Salvia milt}
hizome is important for the international trade of this hérband also for ensuring th|
ty and safety of this herb in clinical use.

htional implementation may differ, National Standards Bodies are invited to modif}

nal and regional values are given in Annex E.
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Traditional Chinese medicine — Salvia miltiorrhiza root
and rhizome

1 Scope

This document specifies the minimum requirements and test methods for Salvia miltiorrhiza root and
rhizgmre; whithisderived fromr theSatvia rmittiorrinza Bge ptamt.

It is ppplicable to Salvia miltiorrhiza root and rhizome that is sold and used as a natural [medicine in
interjnational trade, including unprocessed and traditionally processed materials.

2 Normative references

The following documents are referred to in the text in such a way thatsome or all of their content
consfitutes requirements of this document. For dated references, énly the edition cited |applies. For
unddted references, the latest edition of the referenced document (in¢luding any amendmepts) applies.

[SO 928, Spices and condiments — Determination of total ash
ISO 930, Spices and condiments — Determination of acid-insoluble ash

ISO 18664, Traditional Chinese Medicine — Determin@tion of heavy metals in herbal medigines used in
Tradijtional Chinese Medicine

[SO 40409, Traditional Chinese medicine — Panax notoginseng root and rhizome
ISO 21371, Traditional Chinese medicine — Liabelling requirements of products intended for oral ¢r topical use
CODEX STAN 229-1993: Analysis of pésticide residues: Recommended methods
CAC/MRLO01-2009: Maximum ReSidue Limits for Pesticides in Foods

World Health Organization. Quality control methods for herbal materials: General advice on spmpling

3 Terms and definitions
For the purposesof this document, the following terms and definitions apply.

[SO dnd IEGimaintain terminological databases for use in standardization at the following gddresses:

— IS@-Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

31
root and rhizome
underground part of Salvia miltiorrhiza

3.2
total ash
residue obtained after incineration at 525 + 25 °C

3.3
acid-insoluble ash
part of the total ash remaining after treatment with hydrochloric acid

© IS0 2019 - All rights reserved 1
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3.4
tanshinones
umbrella term of tanshinone I1A (C19H1g03), cryptotanshinone (C19H2¢03) and tanshinone I (C1gH1203)

4 Descriptions

Salvia miltiorrhiza root and rhizome is the dried root and rhizome of Salvia miltiorrhiza Bge. in the
Lamiaceae (Labiatae) family as shown in Figure 1.

a) Aerial part of Salvia miltierrhiza plant b) Dried root and rhizome
Key

1 raceme 5 calyx

2 leaf 6  rhizome

3 stem 7  fibrous root

4  flower (§h'owing stamen) 8 root

Figure 1 — Structure of Salvia miltiorrhiza

5 Requirements

5.1 General characteristics
The following requirements shall be met before separating the bulk sample into test samples:

a) Salvia miltiorrhiza root and rhizome shall be clean and free from foreign matter.

2 © IS0 2019 - All rights reserved
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b) The presence of living insects, mouldy root and rhizome and external contaminants which are
visible to the naked eye shall not be permitted.

5.2

Salvia miltiorrhiza root and rhizome

5.2.1 Morphological features of root and rhizome

a) The rhizomes are short and stout, sometimes with a stem at the apex.

b) The roots are long, cylindrical and slightly curved. Some are branched and with rootlets.

c)

d)
{

e)

f)
)

5.2.2

The
pres

5.2.3

The mass fraction of moisture should not be morethan 13,0 %.

5.2

The mass fraction of total ash should(net be more than 10,0 %.

5.2.5

The mass fraction of total-ashi'should not be more than 3,0 %.

5.2.6

5.2.4

The mass fraction of water-soluble extractives should not be less than 35,0 %.

The roots are 10 cm to 20 cm long, 0,3 cm to 1,5 cm in diameter.

The outer surface is brownish-red or dark brownish-red with rough and wrinkled

The texture is hard and fragile.

The fracture is loose with cleft or slightly flat and compact with brownish-red cort

exture. The bark of old roots is loose, mostly purplish-brown and usually fall+off:

rellow or purplish-brown xylem and yellowish-white xylem rays arranged radially.

Thin-layer chromatogram (TLC) identification

identification of Salvia miltiorrhiza root and rhizome by thin-layer chromatogram
ent spots or bands with a colour and position corresponding to those of reference soluf

Moisture

Total ash

Acid insoluble ash limit

Extractives

.1 Waterrsoluble extractives

longitudinal

ex, greyish-

(TLC) shall
ions.

5.2.

2 Ethanol-soluble extractives

The mass fraction of ethanol-soluble extractives should not be less than 15,0 %.

5.2.7 Content of tanshinones

The sum of mass fraction of tanshinone IIA (C19H1803), cryptotanshinone (C19H2003), and tanshinone I
(C18H1203) should not be less than 0,2 %. Annex C provides further information for the method.

5.2.8 Content of salvianolic acid B

The mass fraction of salvianolic acid B (C36H30016) should not be less than 3,0 %. Annex D provides
further information for the method.

© ISO
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5.2.9 Heavy metals

The content

of heavy metals including arsenic, mercury, lead and cadmium shall be determined.

5.2.10 Pesticide residues

The content of pesticide residues such as Benzex, DDT (dichloro-diphenyl-trichloroethane) and
quintozene shall be determined.

6 Sampling

Sampling o
Organizatio

h's Quality control methods for herbal materials: General advice on sampling.

7 Test methods

7.1 Macr

Samples of 1

7.2 TLCi

pscopic identification

dentification

See Annex A for additional information.

7.3 Detefmination of moisture content

The testing

7.4 Detel

The testing

7.5 Detel

The testing

7.6 Detel

See Annex B

7.7 Detel

method specified in ISO 20409 applies.

'mination of total ash

method specified in ISO 928 applies.

'mination of acid-insoluble ash

method specified in.ISO 930 applies.

'mination of«extractives

for additional information.

'mination of tanshinones

F Salvia miltiorrhiza root and rhizome shall be in accordance with the World‘H

jot less than 500 g are taken from each batch randomly and observed by the naked eyd.

calth

See Annex C

£ AR P 1 e
10T dUUItIOIdI HTITOT' TIIdUIOIT.

7.8 Determination of salvianolic acid B

See Annex D for additional information.

7.9 Determination of heavy metals

The testing method specified in ISO 18664 applies.

7.10 Determination of pesticide residues

The testing methods specified in CODEX STAN 229-1993 and CAC/MRL01-2009 apply.

© ISO 2019 - All rights reserved
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Test report

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

a)
b)

c)
d)

e)

f)
g)

9

all information necessary for the complete identification of the sample;
the sampling method used;

the test method(s) used;

the test result(s) obtained;

operational detalls not speciiled In this document, or regarded as optional, together
f any incidents which may have influenced the test result(s);

gny unusual features (anomalies) observed during the test;

the date of the test.

Packaging, storage and transportation

Packpging shall not transmit any odour or flavour to the product.and shall not contain
which can damage the product or constitute a health risk.

The

broduct shall be protected from light, moisture, pollution and entry of foreign substg

long{distance delivery.

10

Marking and labelling

Labelling requirements shall conform with ISO-21371.

a)
b)

b)

A
d)

product name and plant scientific nante;

4ll quality features indicated in.Clause 5 determined in accordance with methods
(Clause 7;

¢ountry and province/state-where the products originated;
dlate of production, bateh number and expiry date of the products;

§torage and transportation method.

© IS0 2019 - All rights reserved
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A.1 Prep

Weigh 250 d
of the powd

A.2 Prep

a)

b) Dissolwv

standan
ml of sal

Weigh 1
manner|

Annex A
(informative)

TLC identification

aration of test solution

of sample to grind and pass it through an 80-mesh or finer sieve. Weigh approximate

aration of reference solutions

g of Salvia miltiorrhiza root and rhizome reference drug powder and treat it in the
asin A.1 as the reference drug solution.

[

[vianolic acid B.

A.3 Develloping solvent system

Prepare a 1

in the volu
(60 approxi

A.4 Iden

Apply the re
TLC plate (d
mobile phas

phase for a
ultraviolet 1

the test soly

and referen

mixture of trichloromethane, methylbenzene, ethyl acetate, methanol and formic
ne ratio of 6:4:8:1:4 as the first mobile \phase. Prepare a mixture of petroleum

mately 90 °C) and ethyl acetate in the volume ratio of 4:1 as the second mobile phase.

Lification by TLC

ference standard solution, reference drug solution and test solution, each 5 pl, on the

ght at 365 nm. Identify the spots of tanshinone 115 and salvianolic acid B and other sp
tion by comparing the positions and colours with these of the reference standard sol
fe drug solution. Typical reference TLC chromatograms are shown in Figure A.1.

b1, add 5 ml of ethanol, ultrasonicate for 15 min and take supernatant as the test,soluti

e tanshinone 114 CRS and salvianolic acid B CRS in ethanol/toprepare a mixed refey
d solution (CRS or adequate qualities) containing 0,5 mg/m} of tanshinone Il and 1,5

ilica gel) previously dried-at 110 °C for 15 min in the oven. Develop the plate in the
e for a path of 4 cm, take-the plate out and dry in air. Develop the plate in the second m|
bath of 7,5 cm, take-the plate out and dry in air. Examine the plate under both sunligh

ylg
on.

bdIme

ence
mg/

acid
bther

same
first
obile
t and
ts of
ition
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Top of the plate
— —
1 L] [ ] o
— —
— —
— —
— —
— —
— —
2 [ J [ ] [ A" ]
Reference Referenc.e Test solution
standard solution drug solution

Key
1 tanshinone Il A
2 dalvianolic acid B

Figure A.1 — Schematic diagram ef typical TLC chromatograms of Salvia miltiornhiza root

and rhizome
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Annex B
(informative)

Determination of extractives

B.1 Determination of water-soluble extractives

Weigh 450 g of sample to grind and pass it through a 24-mesh or coarse sieve. Dry the powde
desiccator to a constant mass. Weigh approximately 4 g of the dried powder into a 250-ml std
conical flask. Accurately add 100 ml of water.

Allow the mixture of the powder and water to stand at room temperature for 18 h.Stir the mij

id the mass of the sample (g);
id the mass of the evaporating dish'and residue after drying (g);

id the mass of the evaporating'dish (g).

he to time during the first 6 h, then filter rapidly with a dry filter.

25 ml of the successive filtrate into an evaporating dish. Evaporatethe filtrate to dry
Ler bath.

e the mass fraction of water-soluble extractives, mse, on the dried basis (%)

 (B.1).
my —mg )x4/mgx100%

rmination of ethanol-soluble extractives

50 g of sample\to grind and pass it through a 24-mesh or coarse sieve. Dry the powde
or to a constant mass. Weigh approximately 4 g of the dried powder into a 250-ml stg
flask. Ac€urately add 100 ml of 95 % ethanol and weigh.

e mixtlre of the powder and ethanol stand under reflux to slightly boil on a water bat
| and weigh again. Replenish the loss of mass with ethanol, mix well and filter.

rina
pper

(ture

mess

05 °C for 3 h and cool for 30 min in a desiccator. Weigh the@xtracts rapidly and accuraltely.

with

(B.1)

rina
pper

h for

Weigh a dried evaporating dish. Transfer 25 ml of the successive filtrate into the evaporating dish.
Evaporate the filtrate to dryness on a water bath.

Dry at 105 °C for 3 h and allow to cool for 30 min in a desiccator. Weigh the extracts rapidly and

Calculate the mass fraction of ethanol-soluble extractives on the dried basis (%) with Formula (B.1).

a)
b)
from tix
c) Transfe
on awa
d) Dryat]
e) Calculat
Formul{
Myge =
where
ms 9
my 9
mo 9
B.2 Dete
a) Weigh 2
desiccat
conical
b) Heatth
1 h. Coo
c)
d)
accurately.
e)
8
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C.2
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Annex C
(informative)

Determination of tanshinones

Principle of the test method

high performance liquid chromatography (HPLC) method is employed to determine

ostated auto-sampler and a column compartment coupled to a variable waveléngth
Ctor.

Preparation of test solution

Weigh 250 g of sample to grind and pass it through an 80-mesh or finer sieve. Accurately w
the powder in a 250-ml stopper conical flask. Accurately add 50{ml of methanol. Ultrason
(powder: 140 W, rate: 42 kHz) for 30 min. Cool and weigh-again. Replenish the loss o

metH

as the test solution.

C3

Preparation of reference standard selution

Accufrately weigh a quantity of tanshinone IIA ERS to an amber measuring flask, dissolve in
prepare a solution containing 20 pg per ml as.the reference solution.

C4

Chromatographic system.and HPLC assay

C.4.1 Column.

$tationary phase: octadecylsilane bonded silica gel as analysing column or equivalent.
$ize: 1= 0,25 m, #=4%,6 mm, particle size = 5,0 pm.

Theoretical plates: not less than 60 000.

C.4.1 Mobile phase.

a)
b)

c)

the content
degasser, a
diode-array

eigh 0,3 g of
¢ treatment
[ mass with

anol and mix well. Filter and use the successive filtrate. Filter through a 0,45 pm membrane filter

methanol to

Mobile phase A: acetonitrile.

Mobile phase B: 0,02 % phosphoric acid solution.

Program of gradient elution.

Time Mobile phase A Mobile phase B
(min) (% volume fraction) (% volume fraction)
Oto6 61 39
6to 20 61 to 90 39to0 10
20 to 20,5 90 to 61 10to 39
20,5to 25 61 39

© IS0 2019 - All rights reserved
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C.4.3 Flowrate: 1 ml/min.

C.4.4 Detector: 270 nm.

C.4.5 Bge.:20°C.

C.4.6 Injection volume: 10 pl.

C.4.7 Calculation conversion: calculate the relative retention time of both cryptotanshinone and
tanshinones I by comparing with reference tanshinone I1A, whose corresponding peak s S-peak. The value

should be within * 5 % of the specified value. Table C.1 shows relative retention time and correctiomfpctor.

Table C.1 — Relative retention time and correction factor

Cgmponent to be tested (peak) Relative retention time Correction'factor
Cryptotanshinone 0,75 (0,71 approximately 0,79) 1,18
Tanghinone I 0,79 (0,75 approximately 0,83) 1,31
Tanghinone I1A 1,00 1,00

C.5 Content calculation of tanshinones

C.5.1 Thejamount of tanshinone IIA is calculated with Formula (C.1):

U, xCp x Px107® x50

€1

My =
where
MtIIA

At

Cr
P

Ar

C.5.2 Thefamount of cryptotanshinone is calculated with Formula (C.2):

A

r

is the mass of tanshinoné IJA in the sample (g);

is the area of the peak-due to tanshinone IIA (C19H1803) in the chromatogram obtained
with the test solution;

is the content.of tanshinone I1A CRS in the reference solution (g/ml);
is the percentage content of tanshinone IIA (C19H1803)in tanshinone I1A CRS;

is the-area of the peak due to tanshinone IIA (C19H1803) in the chromatogram obtained
with the reference solution.

A xCy xPx107° x50

x1,18 (€.2)

Cy, Pand Ay

10

A

r

is the mass of cryptotanshinone in the sample (g);

is the area of the peak due to cryptotanshinone (C19H2003) in the chro-
matogram obtained with the test solution;

are the same as in Formula (C.1).

© ISO 2019 - All rights reserved
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C.5.3 The amount of tanshinone I is calculated with Formula (C.3):

A, xC, xPx107® x50

my = x1,31 C.3
tl 4 (C.3)
where
my| is the mass of tanshinone I in the sample (g);
At is the area of the peak due to tanshinone I (C1gH1203) in the chromato-
gram obtained with the test solution;
[, P and Ar are the same as in Formula (C.1).
C.5.4 The content of tanshinones is calculated with Formula (C.4):
Myp + M, +m
A~ "¢ " " 9,100% (C.4)
mg x (1 —Ch )
whertte
MtIIA is the same as in Formula (C.1);
me is the same as in Formula (C.2);
M is the same as in Formula (C.3);
ms is the mass of the sample to,be examined used to prepare the test solution (g);
- is the percentage moisture content of the sample.
C.5.§ Atypical reference HPLC chromatogram is shown in Figure C.1.
mAU
140 | 3
120 | 1
100 |
80 £
2
60" - ’ ‘
40 ‘ H
20 - Hl I
|| I|‘ !‘I
[ e —
0 4 8 12 16 20 24 28 32 min
Key
1 cryptotanshinone
2 tanshinone |
3 tanshinone IIA
Figure C.1 — Typical reference HPLC chromatogram of tanshinones
11
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D.1 Prep

:2019(E)
Annex D
(informative)

Determination of salvianolic acid B

aration of test solution

Weigh 250 g
the powder
(8:2). Weigh
again. Repld
accurately v
water (8:2).

D.2 Prep

Accurately ¥
methanol af

D.3 Chro

D.3.1 Coly
a) Stationd
b) Size:l=

c) Theoref

D.3.2 Mobjile phase: a mixture of acetonitrile, 0,1 % phosphoric acid solution (22:78).

of sample to grind and pass it through an 80-mesh or finer sieve. Accurately weigh*Q;1
in a 250-ml stopper conical flask. Accurately add 50 ml of a mixture of methanel'and
and use ultrasonic treatment (powder: 140 W, rate: 42 kHz) for 30 min. Cool'and v
nish the loss of mass with a mixture of methanol and water (8:2), mix well ‘and filter.

Dilute the solution to 10 ml. Filter through a 0,45 um membrane filter.asthe test solut

aration of reference standard solution

veigh a quantity of salvianolic acid B CRS to a measuring flask, then dissolve in a mixty
d water (8:2) to prepare a solution containing 0,1 mg/ml as the reference standard soly

matographic system and HPLC assay

mn.
iry phase: octadecylsilane bonded silica’gel as analysing column or equivalent.
0,25 m, 7 = 4,6 mm, particle size=5,0 um.

ical plates: not less than 6 000.

r rate: 1,2 ml/min,
20 °C.

ctor::286 nm.

D.3.3 Flow
D.3.4 Bge.
D.3.5 Detd
D.3.6 Inje

b g of
vater
eigh
Then

Feigh 5 ml successive filtrate in a 10 ml volumetric flask and add a mixture of methanal and

on.

re of
tion.

NPT TN PEET 10 .1
o voramc,

LU HL.

D.4 Content calculation of salvianolic acid B

D.4.1 The

Ay xC,xPx1073x100

content of salvianolic acid B is calculated with Formula (D.1):

x100 %

A, xmx(l—Cm)
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where

Aq is the area of the peak due to salvianolic acid B (C36H30016) in the chromatogram ob-
tained with the test solution;

Ar is the area of the peak due to salvianolic acid B (C3gH30016) in the chromatogram ob-
tained with the reference solution;

Cr is the content of ferulic acic CRS in the reference solution (g);

P is the percentage content of salvianolic acid B (C3gH3001¢) in salvianolic acid CRS;

m is the mass of the sample to be examined used to prepare the test solution|(g);

Cm is the percentage moisture content of the sample.

D.4.2 Atypical reference HPLC chromatogram is shown in Figure D.1.
mAU |-

30

JI
25 - \
20 - |
15 ‘\

101 B

0 0 0 0 0 0 0 0 min
Key
1 dalvianolic acid

Figure DA — Typical reference HPLC chromatogram of salvianolic acid B
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