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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

Rheum root and rhizome is the dry root and rhizome of Rheum palmatum Linne., Rheum tanguticum
Maxim. ex Balf. and Rheum officinale Baill. As one of the four traditional Chinese medicines in China,
Rheum root and rhizome is documented in Shennong materia medica. Rheum root and rhizome has
a wide range of clinical applications, high frequency of use and a long history of medicinal use. It is
recorded in traditional Chinese medicine books such as Yao pin hua yi, Yi xue zhong zhong can xi lu and
Su Wen.

Rheum root and rhizome has a complex chemical composition, including various compounds such as

anthraguinone, anthrone, tannin and po haride. Modern pharma 1dies have shown that

0] (0} d
senngside and anthraquinone glucosides are the main components of Rheum root and rhiz
induce diarrhoea; free anthraquinones are antibacterial and antitumour active ingredie
root 4nd rhizome; n-butyrophenones have good anti-inflammatory and analgesi¢ |effect
glucopides and galloyl proanthocyanidins in the tannins have hypolipidemic effects; an
and gallic acid have haemostatic effects. Moreover, Rheum root and rhizonie also has t
of reljeving phlegm, protecting the liver and gallbladder, and protecting-agdinst cardio
cerebovascular diseases.

ome that can
nts of Rheum
s; gallic acid
d d-catechin
he functions
vascular and

In glopal trade, taking Chinese customs data as an example, Rheum ro¢t and rhizome in C

ina is mainly

expoillted to Japan, the Republic of Korea, the United States, Ihdonesia, Germany, Italy, Singapore,
Frande, Thailand, Vietnam and Malaysia. From 2012 to 2016, the’average annual export {rade volume
of Rhéum root and rhizome in China was 7 128 400 US dollars, making it one of the main Chinese herbal

medig¢ines exported by China.

Therqg are 152 Chinese patent medicines containing Rheum root and rhizome in
Pharmpacopoeia (2015 Edition) and two preparations in Japanese Pharmacopoeia (1
Rheum root and rhizome and its products have applications in a variety of medical fields, a

the Chinese
yth Edition).
Iso involving

detoxiification and beauty, lipid-lowering, weight-loss health products and food addjitives. Many

users|believe that Chinese medicine is non-toxic and fail to take it strictly according to
instryctions, which can lead to excessive ahd chronic irregular use of Rheum root and rhiz
and kjidney damage.

As a globally used drug, Rheum r00t and rhizome is included in the pharmacopoeia of m3
and regions, such as China, Japan, the Republic of Korea and Europe. At present, the qu
of Rhpum root and rhizome ‘ard its preparations is mostly based on the content of ant
Howgver, the medicinal.ingredients of Rheum root and rhizome are not just anthraq
diversity of ingredients\p/traditional Chinese medicine determines that quality control sk
multitindex quality evaluation model.

heir doctor's

pme and liver

ny countries
ality control
hraquinones.
hinones. The
jould adopt a

Furthermore, Rhewm root and rhizome is ranked tenth in the priority list of single herbal medicines for

develpping standards in ISO/TR 23975, which indicates its high priority. Therefore, it is
establish anInternational Standard of Rheum root and rhizome which unifies the quality
Rheum rxoet and rhizome, ensures the safety and effectiveness of the medication and regu

necessary to
and safety of
ates trade in

a
A

the international ma he ablishment of an Internationa andard for Rheum roc

and rhizome

is necessary to guarantee the clinical effectiveness, safety and controllability of this valuable medicine
in global commerce and trade.

As national implementation can differ, national standards bodies are invited to modify the values given
in 5.5, 5.6, 5.7 and 5.8 in their national standards. Examples of national and regional values are given in
Annex C.
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INTE

RNATIONAL STANDARD ISO 5228:2023(E)

Traditional Chinese medicine — Rheum palmatum, Rheum
tanguticum and Rheum officinale root and rhizome

1 S

cope

This document specifies the quality and safety requirements of Rheum root and rhizome (the dried root

andr

This

hizome of Rheum pnlmnhlm Linne ; Rheoum fnngnf'ir‘um Maxim. ex Balf and Rheum njﬁfi

Hocument applies to Rheum root and rhizome that is sold and used as natural

inale Baill.).

medicines in

intermational trade, including Chinese materia medica (whole medicinal materials) and decoction

piece

This
rhizo

2 N

The f
const
undat

ISO 1
Tradi

[SO 2
use

[SO 2
pieces

[SO 2
chron

ISO 2
mate

3 7

For th

b derived from these plants.

locument does not apply to the processing methods and processed products of Rhé
me.

ormative references

bllowing documents are referred to in the text in sucha 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 dociiment (including any amendmg

B664, Traditional Chinese Medicine — Determination of heavy metals in herbal medi
ional Chinese Medicine

1371, Traditional Chinese medicine — Labelling requirements of products intended for g

2217:2020, Traditional Chinese medicine —Storage requirements for raw materials d

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

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

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

um root and

their content
applies. For
ents) applies.
cines used in
ral or topical
nd decoction

bducts by gas

material and

[SOa

RS a nlal rad o oo 4 s 1 P | £ 3 4 J i 4 PN | £11 s
T TG THAHIITAIIT LTHHITITIUIUG Yy UdldDdSTS TUT UST T SUAIIUdIUIZ4tIUIT at LT TUITUWIITS d

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

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

3.1

Rheum root and rhizome
dried root and rhizome of Rheum palmatum Linne., Rheum tanguticum Maxim. ex Balf. and Rheum
officinale Baill

© IS0 2023 - All rights reserved
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3.2
batch
samples collected from the same place at the same time, of no more than 5 000 kg

[SOURCE: ISO 22988:2020, 3.8]

4 Description

Rheum root and rhizome is the dried root and rhizome of Rheum palmatum Linne. (Figure 1 a), Rheum
tanguticum Maxim. ex Balf. (Figure 1 b) and Rheum officinale Baill. (Figure 1 c). The crude drug is
collected in late autumn when stem and leaves have withered or in spring just before budding. The
crude drug i§ removed from rootlet and the outer bark, cut into segments or sections and either-hfing in
line for drying or dried directly.

a) Rheum palmatum Linne.

2 © IS0 2023 - All rights reserved
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5cm

5cm

c) Rheum officinale Baill.

Key

1 inflorescence 5 leaf

2 flower 6  xylem, cambium and phloem
3 stem 7  pith

4 root and rhizome 8 abnormal vascular bundles

Figure 1 — Structure of Rheum root and rhizome

© IS0 2023 - All rights reserved
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5 Requir

ements

5.1 General characteristics

The following requirements shall be met before sampling:

a) Rheum root and rhizome shall be clean and free from 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 Teatures

The medicingl materials of rheum root and rhizome are subcylindrical, conical, ovoid or irregular p

3cmto 17 ¢

brown when| peeled, sometimes with whitish reticulations and visible scattered star'spots (abn

vascular bu
the string is
and soft in t}
rhizome is b
well develop
aromatic, thq

NOTE Th

5.3 Identi

5.3.1 Micy

Transverses
and Rheum o
the sieve tuh

Xylem rays dre relatively dense, two to faur.rows of cells wide, containing brown masses. The v

are non-lign
cells contain

The rhizoms¢
scattered wi
cambium an

The powder i
up to 190 p
vessels are n
to 45 um in d

ieces,

long and 3 cm to 10 cm in diameter. Externally, they are yellowish-brown'to regdish-

dles), occasionally with brownish-black patches of cork, mainly with afelé through
passed and coarse wrinkles. The texture of the medicinal parts is filym, sometimes
e centre, the facture pale reddish-brown or yellowish-brown and. gfanular. The pith

road, with star spots arranged in a ring or irregularly scattered. The wood of the 1

bd, lined radially, the cambium ring distinct and without star’spots. The odour is deli
taste bitter and slightly astringent. It is sticky and gritty.to)chew.

e hole and the string are for hanging Rheum root and rhizonie-when dry.
fication

oscopic identification

bction of Rheum palmatum Linne. (Figure2 a), Rheum tanguticum Maxim. ex Balf. (Figu
(ficinale Baill. (Figure 2 c): the cork and phelloderm of root are mostly removed. In ph
e groups are distinct and the parenchyma is well developed. The cambium forms 3

fied, usually single or several grouped together and sparsely arranged. Parenchym
clusters of calcium oxalate-and abundant starch granules.

pith is broad, usually’showing mucilage cavities and containing reddish-brown m
h abnormal vaseular bundles. The cambium forms a ring. Xylem is on the inside
phloem on th€ gutside. Rays are stellate.

s yellowish:brown. Clusters of calcium oxalate are 20 pm to 160 pm in diameter, some
n in diameter. Bordered pitted vessels, reticulated vessels, spiral vessels and an
pn-lignified. Starch granules are abundant, single granules are spheroid or polygonal
iameter, and hilum is stellate. The compound granules consist of two to eight compo

brmal
Wwhich
loose
of the
oot is
cately

e 2b)
loem,
ring.
bssels
atous

hsses,
bf the

times
nular
3 um
nents.
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1cm

Rheum palmatum Linne. b) Rheum tanguticum Maxim.ex  c¢) Rheum officin
Balf.

rk

rtex

hloem

hmbium

lem

th

bnormal vascular bundles
usters of calcium oxalate.

ucilage cavities.

Figure 2 — Transverse section of Rheum root and rhizome

Thin-layer chromatography (TLC) identification

in the chromatogram obtained with the test solution should correspond in position
ots in the chromatogram obtained from the reference drug solution or reference solx

Rhaponticin

he bright-blue fluorescence spot in the chromatogram obtained with the test soluf
brrespond/in position and colour to the spot in the chromatogram obtained with t
plution-TLC chromatogram.

b) W

q ",‘_'(A”_."‘:\““\, S

1le Baill.

hnd colour to
htion.

ion shall not
he reference

/I'eh high-performance liquid chromatography (HPLC) is performed, the chromatogr

hphic peak of

the test solution shall not correspond at the retention time to the rhaponticin (C,;H,,04) chemical
reference standard (CRS) of the HPLC chromatogram.

5.5

Moisture

The content of water should be a mass fraction of 15,0 %.

5.6

Total ash

The content of total ash should be a mass fraction of < 13,0 %.

© IS0 2023 - All rights reserved
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5.7 Acid-insoluble ash

The content of acid-insoluble ash should be a mass fraction of < 2,0 %.

5.8 Extractives

The content of water-soluble extractives should be a mass fraction of = 25,0 %.

5.9 Heavy metals

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

5.10 Pesti(Jide residues

The contentq

5.11 Markg

The content{
shall be dete

6 Sampling

Sampling sh3

7 Testm

7.1 Macrg

Samples of n
the naked ey

specified in Annex D is used to distinguish'the three species of Rheum root and rhizome.

7.2 Thin-

See Clause A

7.3 Rhapgnticin identification

See Clause 4

of pesticide residues shall be determined.

er compounds

of marker compounds, such as total anthraquinone, free anthraquinone and sennog

rmined.

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

pthods

scopic identification

e in sunlight and for smell. The ultra-performance liquid chromatography (UPLC) m

ayer chromatogram (TLC) identification

1 for additional infermation.

\.2 and Clause B.4 for additional information. If the results of the two method

inconsistent

TL€ shall prevail.

ide A,

ot less than 500 g are taken frgm“each batch randomly. These samples are examined by

ethod

S are

7.4 Determination of moisture

The testing method specified in ISO 23723: 2021, 7.2.1 applies.

7.5 Determination of total ash

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

7.6 Determination of acid-insoluble ash

The testing method specified in 1ISO 23723: 2021, 7.2.3 applies.

© IS0 2023 - All rights re
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Determination of extractives

The testing method specified in ISO 23723:2021, 7.2.5 applies.

7.8

Determination of heavy metals

The testing method specified in ISO 18664 applies.

7.9

Determination of pesticide residues

The testing method specified in ISO 22258 applies.

7.10
See C|

8 1
For e:
a) a

b)

(=

c) the test method used, with reference to this document, i.e. ISO 5228:2023;

d) the testresult(s) obtained;

e) a

a
f) a
g) t
9 P
The p

he date of the test.

Determination of marker compounds

auses B.1, B.2 and B.3 for additional information.

est report
ich test method, the test report shall specify the following:
l information necessary for the complete identification of thé sample;

e sampling method used;

1 operating details not specified in this doeument or regarded as optional, together w
hy incidents which could have influenced’the test result(s);

hy unusual features (anomalies) observed during the test;

ackaging, storage and transportation

ackaging and transportation shall not transmit any odour or flavour to the product

ith details of

and shall not

contalin substancesthat could damage the product or constitute a health risk. The packalging shall be

stron

The s

b enough to withstand normal handling and transportation.

forage condition specified in ISO 22217:2020, 5.2.1 shall apply.

The ¢

distapcedelivery. Carriers should be well ventilated so they remain dry and moisture-pro

roducts shall be protected from light, moisture, pollution and foreign substances

during long-

.

10 Marking and labelling

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

packages:
a) all quality features indicated in Clause 5, determined in accordance with methods specified in
Clause 7;

b) gross weight and net weight of the package;

c) country, province or state of origin of the products;

d) d

ate of production and expiry date of the products;

© IS0 2023 - All rights reserved
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e) storage method;

f) anyitems required by the destination.

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

Thin-layer chromatography (TLC) identification

A.1 TLC identification of Rheum root and rhizome

)

acerate 0,1 g of the powder in 20 ml of methanol for 1 h and gravity filter. Evapgrate 5 ml of

the filtrate to dryness, dissolve the residue in 10 ml of water, add 1 ml of hydroehloric acid, heat

under reflux on a water bath for 30 min and cool immediately. Extract by shaking
efher twice, combine the ether extracts, evaporate to dryness and dissolve) the resi
chloroform as the test solution.

Prepare a solution of Rheum root and rhizome reference drug in the’sarmhe manner as {
dirug solution.

issolve rhein CRS in methanol to produce a solution containing 1 mg/ml as the referg

se the upper layer of a mixture of petroleum ether (30.°Cito 60 °C), ethyl formate an
(15:5:1) as the mobile phase.

epch of the test solution, the reference drug solution and the reference solution to th
developing and removing the plate, dry in air@nd examine under ultraviolet light at 3¢

Thhe five orange fluorescent spots in the.dhromatogram obtained with the test solutios
in position and colour to the spots in the chromatogram obtained with the reference d
The spot becomes red on exposure'te-ammonia vapour.

TLC identification ofrhaponticin

Thke 0,1 g of the powder,.add 10 ml of methanol, ultrasonicate for 20 minutes and filt
filtrate and add methanol to 10 ml as the test solution.

Dissolve rhaponticin CRS in methanol to produce a solution containing 10 pg/ml as {
blution (freshly prepared).

%2)

Use a mixture of toluene, ethyl formate, acetone, methanol and formic acid (30:5:5:2

ith 20 ml of
e in 1 ml of

he reference

nce solution.

d formic acid

se silica gel H mixed with sodium carboxymethylcellulose as the coating substance and apply 4 pl

b plate. After
5nm.

h correspond
rug solution.

er. Take 1 ml

he reference

0:0,1) as the

]obile phase.

seépolyamide as the coating substance and apply separately to the film 5 ul each of the

test solution

and the reference solution. After developing and removing the film, dry in air and ex
ultraviolet light at 365 nm.

amine under

The bright-blue fluorescence spot in the chromatogram obtained with the test solution shall not
correspond in position and colour to the spot in the chromatogram obtained with the reference

solution.

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

Determination of marker compounds by HPLC-UV

B.1 Determination of total anthraquinone

B.1.1 Prey

Weigh accur
25 ml of mef
the loss of s
in a flask, ev
and add 10 n
flask with a
the chlorofo
the chlorofo
methanol an
test solution

B.1.2 Prey

Separately V
physcion CR

ml of aloe-e]I‘l

Measure 2
emodin, rhei

aration of test solution

hitely 0,15 g of the powder (through no. 4 sieve) to a stoppered conical flask,accarate
hanol and weigh. Heat under reflux on a water bath for 1 h, cool, weigh‘again, rep

aporate the solvent, add 10 ml 8 % solution of hydrochloric acid, ultsasonicate for
0l of chloroform. Heat under reflux for 1 h, cool, transfer to a separating funnel, wa
mall quantity of chloroform and combine the washings to the séparating funnel. Sep

'm extracts and recover the chloroform in a vacuum to_dryness. Dissolve the resic
1 transfer to a 10 ml volumetric flask, dilute with methanol to volume and mix well

aration of reference solution

beigh quantities of aloe-emodin CRS, rheift, CRS, emodin CRS, chrysophanol CR
5 accurately, then dissolve each in methanol to produce five solutions containing 8
odin, 80 pg/ml of rhein, emodin, 80*1g/ml of chrysophanol and 40 pg/ml of phy
| of each solution accurately to produce a 10 ml mixture containing 16 pg/ml of]
h, emodin and chrysophanol and-8ytg/ml physcion as the reference solution.

matographic conditions

'y phase: octadecylsilane’bonded silica gel.

bize: 4,6 um, 5 mm %7150 mm.

hase A: a mixture of methanol and 0,1 % phosphoric acid (85:15).
e: 1 ml/nrine

voluine: 10 pl.

y add
enish

blvent with methanol, mix well and filter. Measure accurately 5 ml of/successive filtrate

P min
th the
arate

'm layer, extract the acid solution again with 10 ml of chleroform three times, combine

lue in
hs the

5 and
0 pg/
scion.
aloe-

ture of column oven: 30 °C

B.1.3 Chrg
a) Stationa
b) Column

c) Mobilep
d) Flow rat
e) Injection
f) Temper

8)

Detector: a spectrophotometer set at 254 nm.

B.1.4 Determination

Accurately inject 10 pl each of the reference solution and the test solution into the column and calculate
the content. HPLC chromatograms of the reference solution, free anthraquinone of rheum root and
rhizome sample and total anthraquinone of rheum root and rhizome sample are shown in Figure B.1.

The contents of the total anthraquinone amount of aloe-emodin (C;5H;(O5), rhein (C;5HgO¢), emodin
(C;45H1¢05), chrysophanol (C;5H;,0,) and physcion (C;4H;,05) are calculated with reference to the

dried drug.

Validate the methodology for accuracy, precision and repeatability, if necessary.

10
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Figure B.1 — HPLC chromatograms of Rheum root and rhizome

©1S0 2023 - All rights reserved 11


https://standardsiso.com/api/?name=fb34e478886580fb0314f612293aad88

ISO 5228:2

023(E)

B.2 Determination of free anthraquinone

B.2.1 Preparation of test solution

Weigh accurately 0,5 g of the powder (through no. 4 sieve) to a stoppered conical flask, accurately add
25 ml of methanol and weigh. Heat under reflux on a water bath for 1 h, cool, weigh again, replenish the
loss of solvent with methanol, mix well and filter. Use the successive filtrate as the test solution.

B.2.2 Preparation of reference solution

See B.1.2.

B.2.3 Chrd
See B.1.3.

B.2.4 Deted

Accurately iy
the content.

The content
(C15H1005),
dried drug.

Validate the

B.3 Deter

B.3.1 Prey

Weigh accur
exactly 50 m
filtrate as th

B.3.2 Prey

Weigh accur
(1in 1 000)

solution (1 iq

B.3.3 Chrc

a) Stationa
b)
‘)
d)
e)
f)

g)

Column

Flow rat

12

matographic conditions

rmination
ject 10 pl each of the reference solution and the test solution into the column and cal

of the free anthraquinone amount of aloe-emodin (C;5Hq05), rhein (C;5HgOg), er
hrysophanol (C;5H;,0,4) and physcion (C;4H;,05) are<calculated with reference t

methodology for accuracy, precision and repeatability, if necessary.

mination of sennoside A

aration of test solution

htely about 0,5 g of pulverized Rhéum root and rhizome to a stoppered conical flas
[l of a sodium hydrogen carbonate solution (1 in 1 000), shake for 30 min, filter and u
e test solution.

aration of referenece solution

htely about 10 mg of sennoside A CRS, dissolve in a sodium hydrogen carbonate so
to make exactly)50 ml. Pipette 5 ml of this solution and add sodium hydrogen carb
1 000) to ntake exactly 20 ml as the reference solution.

matographic conditions

'y phase: octadecylsilane bonded silica gel.

rulate

nodin
o the

k, add
e the

ution
onate

size: 4,6 um, 5 mm x 150 mm.

Mobile phase: a mixture of diluted acetic acid (100) (1 in 80) and acetonitrile (4:1).

e: 1 ml/min.

Injection volume: 10 pl.
Temperature of column oven: 30 °C.

Detector: a spectrophotometer set at 340 nm.
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B.3.4 Determination

Accurately inject 10 pl of the test solution and reference solution, respectively, into the column and
determine the peak areas, A; and Ay, of sennoside A in each solution. HPLC chromatograms of sennoside
A reference solution, Rheum palmatum root and rhizome sample, Rheum tanguticum root and rhizome
sample and Rheum officinale root and rhizome are shown in Figure B.2. The mass fraction of sennoside
A of the sample being examined on the dried basis, w,; (%), is calculated with Formula (B.1):

Wy = mg/m x Ap/Ag x 1/4 000 x 100 (B.1)

where

Mg is the mass of sennoside A CRS taken, in mg;

Al is the peak area of sennoside A in the test solution;
AR  is the peak area of sennoside A in the reference solution;

m, is the mass of the test sample, in g.

Y
50+

40+
304
20
104
0 >

0051152 25 3 354 45555665 7 75 8 85 9 9510 A

a) Sennoside A reference solution
Y
50
40 1
30 A
20 A
1007

0 A SR

0051152 25 3 354455556657 758859 9510 X

b) Rheum palmatum root and rhizome sample

©1S0 2023 - All rights reserved 13


https://standardsiso.com/api/?name=fb34e478886580fb0314f612293aad88

ISO 5228:2023(E)

Y
50

401
30+
20+
10+

0

Fay Vatl 1 . [aY [a T (e Lo W d 4 AII" |l l"lr" Il" L '
U0 0T 1,0 22,0 0O o0 & 1o O 9,0 0 0,07

‘l" Q. Q. Q. V't .0
50 O 0,0 7 5,9 10

=1
7

AV4
Z4Y

¢) Rheum officinale root and rhizome sample

Y
Lo

40+
04
..0"
| 0 H
0+

0 051 15 2 25 3 35 4 45 5 55 6 65 775 8 85 9 95 10 X

d) Rheum tanguticum root and rhizome sample

Key
X mAU
Y min

Figure B.2 — HPLC chromatograms of sennoside A determination

B.4 HPL(|identification of thaponticin

B.4.1 Preparation of testSolution

Weigh accurftely about:0,5 g of pulverized Rheum root and rhizome to a stoppered conical flask, add
exactly 50 ml of metlfanol, ultrasonicate for 30 min, filter and use the filtrate as the test solution.

B.4.2 Preparation of reference solution

Weigh a certain amount of rhaponticin CRS accurately, dissolve with methanol and precisely dilute to
77 ug/ml as the reference solution.

B.4.3 Chromatographic conditions

a) Stationary phase: octadecylsilane bonded silica gel.

b) Column size: 4,6 um, 5 mm x 150 mm.

c) Mobile phase A: a mixture of methanol and water (40:60).
d) Flow rate: 1 ml/min.

e) Injection volume: 10 pl.
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f) Temperature of column oven: 30 °C.

g) Detector: a spectrophotometer set at 320 nm.

B.4.4 Identification

Accurately inject 10 pl each of the reference solution and the test solution into the column. HPLC
chromatograms of rhaponticin reference solution, Rheum palmatum root and rhizome sample, Rheum
tanguticum root and rhizome sample and Rheum officinale root and rhizome are shown in Figure B.3.

Y

2!"
A
19 1
10
o -
n — T T T T T T T
0 2 4 6 8 10 12 14 X
a) Rhaponticin reference solution
Y
16 1
1 m
051
0 m
-0,6 1 I
0 2 4 6 8 10 12 14 X
b).Rheum palmatum root and rhizome sample
115 1
1 4
0]5 1
0 ]
—/\‘\—/_.\‘_—-_~
-0154
-1 T T T T T T T T T T T T T T T T T T T T T T T J—
0 2 4 6 8 10 12 14 X

c) Rheum officinale root and rhizome sample
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d) Rheum tanguticum root and rhizome sample

Key
X mAU
Y min

Figure B.3 — HPLC chromatograms of rhaponticinddentification
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