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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 document should be noted. This document was drafted in accordance with the editorial rules of the
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Introduction

Gardenia jasminoides fruit, the dried fruit of Gardenia jasminoides Ellis (Fam. Rubiaceae), is widely used in
China, Japan, Korea, other Southeast Asian countries and North America, and has a long application history
as herbal medicine. It is commonly used for draining fire and treatment of certain febrile conditions, cooling
blood and eliminating stasis to activate blood circulation. Clinically, owing to its medicinal properties, it
plays an important role in diuretic, cholagogue, anti-inflammatory, antioxidant and antipyretic effects.

Gardenia jasminoides fruit has also been applied as an important natural colourant, such as gardenia yellow
and gardenia blue pigments in China, Japan, Korea, India and North America. Recently, there has been an
increasing demand for Gardenia jasminoides fruit in China and elsewhere; the average annual demand for
Gardenia jasminoides fruit between 2015 and 2020 was about 1 500 t. Gardenia jasminoides fruit is ranked
no. 59 in tHe priority Iist of single herbal medicines for developing standards in [SO/TR 23975.

Gardenia jgsminoides fruit has been widely cultivated as a medicinal and ornamental planitiin the tropical
and subtrdgpical regions of the world, growing on mountain slopes or at the roadside. Hgwéver, the quality
of Gardeniq jasminoides fruit cultivated by different areas is quite different. In addition, though Gardenia
jasminoide§ fruit has been recorded in several pharmacopeias and standards, specifications gnd quality
requirements in these standards are varied. Thus, there is a clear and urgent need to'develop an Infernational
Standard for harmonizing these existing standards, as well as ensuring the.safety and effecfiveness of
Gardenia jgsminoides fruit.

As nationall implementation can differ, national standards bodies are invited to modify the values given in
5.4 and 5.5|in their national standards. Examples of national and regfonal values are given in Anrjex D.

© IS0 2024 - All rights reserved
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Traditional Chinese medicine — Gardenia jasminoides fruit

1 Scope

This document specifies the quality and safety requirements and test methods of Gardenia jasminoides fruit,
which is derived from the dried fruit of Gardenia jasminoides Ellis (Fam. Rubiaceae).

This docuinent is applicable to Gardenia jasminoides fruit that are sold and used as natural m|

internatior
derived frd

2 Norm

The follow
requireme
the latest e
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Traditional

ISO/TS 213
1SO 21371,
IS0 22217,

ISO 22258
chromatog
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jal trade, including Chinese materia medica (whole medicinal material) and degoc
m this plant.
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ng documents are referred to in the text in such a way that some or dll of their content
hts of this document. For dated references, only the edition cited applies. For undated
dition of the referenced document (including any amendments)-applies.

, Traditional Chinese Medicine — Determination of heavy)metals in herbal medicin
Chinese Medicine

10, Traditional Chinese medicine — Microscopic examination of medicinal herbs
Traditional Chinese medicine — Labelling requiréments of products intended for oral or ]
Traditional Chinese medicine —Storage requiréments for raw materials and decoction pi

Traditional Chinese medicine — DeteFmination of pesticide residues in natural prod
raphy

021, Traditional Chinese medicine== General requirements for herbal raw material and mat
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poses of this documerit, the following terms and definitions apply.
[ maintain terminology databases for use in standardization at the following addresse

line browsing platform: available at https://www.iso.org/obp

ctropedia: available at https://www.electropedia.org/

pdicines in
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references,

es used in

ppical use
pces

icts by gas

eria medica

2]

Gardenia j

asminoides fruit

dried ripe fruit of Gardenia jasminoides Ellis (Fam. Rubiaceae)

4 Descriptions

In this document, the structure of Gardenia jasminoides Ellis and the dried ripe fruit are shown in Figure 1.
Different features such as leaves, flowers and fruits in Gardenia jasminoides Ellis and Gardenia jasminoides
var. grandiflora Nakai, and methods for differentiating these two species, are given in Annex C.

© IS0 2024 - All rights reserved
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a) Plapt part of Gardenia jasminoides Ellis b) Driedxipe Gardenia jasminoides|fruit

Key
fruiting branch
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corollajand calyx
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Figure 1 — Structure ©ofjthe plant part and fruit of Gardenia jasminoides Ellis

5 Requjrements and’recommendations

5.1 General

The follow|ng requirements shall be met before the sampling with reference to Clause 6.

a) Gardeniajfasminoides fruit shall be clean and free from leaves, stems and foreign matter.

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

5.2 Morphological features

5.2.1 Appearance

The fruit is ovate to long ovate or elliptical (see Figure 1 b). The external fruit surface usually has six
antesepalous raised and longitudinal winged ridges. The basally gamosepalous persistent calyx (key 5) or
its scar are visible at the upper end of the fruit, and sometimes has the peduncle (key 4) remaining at the

© IS0 2024 - All rights reserved
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lower end of the fruit. The inner surface of pericarp is brittle, smooth and lustrous, and is internally divided
into two or three rows of protruding membrances, which contain seeds.

5.2.2 Colour

The smooth or slightly rough outer surface is yellowish, reddish-yellow or brownish-red. The pericarp has a
pale yellow or brownish-yellow inner surface.

5.2.3

Dimensions

The fruit is 15 mm to 35 mm in length measured from the base to the end of the fruit, and 10 mm to 15 mm
in diameter measured at the middle of the fruit.

5.2.4 Fr:Lcture

The perica
to form m4d
external sy

5.2.5 0d

The odour

5.3 Micl

As shown
subrounde

crystals of

parenchyn
fibres (key]
fragement:
up to 260

substance;

rp is thin and easily broken. The seeds are flattened ovate, with several seeds-gatherg
sses. They are deep red or yellowish red, with a dense arrangement of thin,/'small stru
rface.

our and taste

is slight and the taste is bitter.

oscopic characteristics

in Figure 2, the powder is reddish-brown or yelloWish-brown; sclereid of endocarp
d or polygonal, about 17 um to 31 um in diametet with thickened walls and lumina
calcium oxalates about 8 pm in diameter; fragments of mesocarp consist of {
jatous cells associated with fibres and yellowish spiral or annular vessels (key 2)
3) are long and thin, about 10 pm in diameter and up to 100 pm long, obliquely mosaic
of testa consist of largely irregularly shiaped sclereids (key 4), 58 pm to 150 pm in di
im long, with irregularly thickened. yellowish walls, wide pits and containing a redg
and endosperm with cells containing scattered clusters of calcium oxalate (key 5).

d together
mae on the

(key 1) is
containing
hin-walled

endocarp

-arranged;
hmeter and
lish-brown
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Key

1  sclereid of endocarp
2 annulaf vessel

3 endocapp fibre

4 sclere;{: of testa

5  calciunp oxalate

Figure 2 — Microscopic characteristics of Gardenia jasminoides fruit powder

5.4 Moisture

The moistyre content should not be more than a mass fraction of 13,0 %.

5.5 Totdl ash

The total ash content should11ot be more than a mass fraction of 6,0 %.

5.6 Thin-layer chrematogram (TLC) identification

The identificatioh of extracts of Gardenia jasminoides fruit with thin-layer chromatogram (T[.C) should
present th¢ spat'or band with the same colour and position as those of the reference solution.

5.7 Marker compound(s)

The content of marker compounds, such as geniposide (C;,H,,04,), should be determined.

5.8 Heavy metals

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

5.9 Pesticide residues

The contents of pesticide residues, such as DDT, endrin, BHC, aldrin and dieldrin, should be determined.

© IS0 2024 - All rights reserved
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6 Sampling

Sampling of Gardenia jasminoides fruit shall be carried out in accordance with ISO 23723:2021, Clause 8.

7 Test methods

7.1 Macroscopic identification

Samples of not less than 500 g are taken from each batch randomly. These samples are examinated with the

naked eye in sunlight, smelled and tasted.

7.2 Mici

The test m

7.3 Dete

The test m

7.4 Dete

The test m

7.5 Thiry

See Annex

7.6 Dete

See Annex

7.7 Dete

The test m

7.8 Dete

UDLUP;L idcutiﬁbaﬁuu
bthod specified in ISO/TS 21310 shall apply.

rmination of moisture content

bthod specified in IS0 23723:2021, 7.2.3 shall apply.

rmination of total ash content

ethod specified in SO 23723:2021, 7.2.3 shall apply.

)-layer chromatogram (TLC) identification

A for additional information on thin-layer chromatogram (TLC) identification.

rmination of marker compound(s)

B for additional information on determination of geniposide contents.

rmination of heavy metal contents

bthod specified in ISO 18664 shall apply.

rmination of pesticide residue contents

ethod specified in1SO 22258 shall apply.

eport

st method, the test report shall specify the following:

rmation necessary for the complete identification of the sample;

the sampling method used;
the test method used, with reference to this document;
the test result(s) obtained;

rating details not specified in this document or regarded as optional, together with details of any

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

The test m
8 Testl
For each te
a) allinfd
b)
9
d)
e) allope
f)
g)

any unusual features (anomalies) observed during the test;

the date of the test.
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9 Packaging, storage and transportation

The packaging and transportation 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 shall be
strong enough to withstand normal handling and transportation.

The storage requirements for Gardenia jasminoides fruit shall refer to ISO 22217.

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 dry and moisture-proof.

10 Marking and labeling

The follow
[SO 21371:

a) all qug
Clause

ng items shall be marked or labeled on the packages in accordance with the method

lity features indicated in Clause 5, determined in accordance with the methods s
| 7;

b) gross mass and net mass of the package;

c) countr
d) date of

e) storag

y and province or state of origin of the products;
production and expiry date of the products;

b method.

pecified in

pecified in

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

Thin-layer chromatogram (TLC) identification

A.1 Preparation of test solution

Weigh 1,0

of sample to grind and pass it through a 24-mesh or coarser sieve, add 50 ml 50 % methanol and

extract wit

A.2 Prej

Weigh 1,0
sieve. Trea

A.3 Prej

Dissolve a
containing

A.4 Dev

h ultrasonication for 30 min, filter and use the filtered solution as the test solution.

paration of reference drug solution

b of reference drug of Gardenia jasminoides fruit to grind and pass it through a 24-mes
[ it in the same manner as the reference drug solution in A.1.

paration of reference substance solution

quantity of geniposide CRS with ethanol in a brown ¢liometric flask to produce

4,0 mg of per ml as the reference solution.

eloping solvent system

h or coarse

a solution

Prepare a ixture ofethyl acetate-acetone-formic acid=water (volume ratio 5:5:5:1) as the mobile phase.

A.5 Pro

redure

Apply 2,0 |l each of the reference drug solution and the test solutions on the same TLC plate (s

previously|
move the |
spraying w
spots of th

Typical ref]

dried at 110 °C for 15 min in¢the oven. Develop the plate in the mobile phase decribed

late and dry in air for determination of the colour of spots. Subsquently, examine the
ith 10 % sulfuric acid ethanol solution, then heat at 110 °C until spots appear clearly. |
e test solutions by comparing the positions and colours with those of the reference dry

brence TLC chromatogram is shown in Figure A.1.

lical gel G)
n A.4, then
plate after
dentify the
g solution.
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(—_— [—
[ — [ —
P [ —
A B C
geniposide
refererfce solution
Gardenfa jasminoides fruit reference drug solution
Gardenja jasminoides fruit test solution

Figure A.1 — Schematic diagram of typical TLC of Gardenia jasminoides fruit
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Annex B
(informative)

Determination of geniposide contents

B.1 Principle of the test method

The high-

erformance liquid chromatography (HPLC) method is employved to determine the

content of

geniposide
auto-samp

B.2 Prej

Dissolve a
containing

B.3 Prej

Weigh 250
in a stoppt¢
for 20 min
successive
the final td
HPLC analy

B.4 Chr
Column:

a) Statiog
b) Size: 1l
c¢) Theor
Mobile ph4
1) Mobilg
2) Mobilg

The HPLC system consists of a quaternary pump, continuous vacuum degasser, thé
er and column compartment coupled to a variable wavelength diode-array detectotx

paration of reference standard solution

quantity of geniposide CRS with ethanol in a brown cliometric flask to produce
0,3 mg of per ml as the reference solution.

paration of test solution

g of sample to grind and pass it through an 80-mesh sieve. Weigh accurately 0,1 g of 1
bred conical flask. Accurately add 25 ml of methanolyWeigh and extract under ulsu
Cool and weigh again. Replenish the loss of mass with methanol and mix well. Filter ¢
filtrate. Pipet 10 ml of the filtrate, add methangl.to make exactly 25 ml and use this
st solution. Filter the supernatant through a0,45 pm millipore millex syringe filter
sis.

pbmatographic system

lary phase: octadecylsilane\bonded silica gel as analysing column or equivalent.
= 250 mm, @ = 4,6 mm.

ptical plates: notless‘than 1 500.

se:

phase At water of chromatography grade.

phasé B: acetonitrile of chromatography grade.

rmostated

a solution

he powder
fronication
ind use the
solution as
init before

3) Isocra

Flow rate:

H h . £ A A | 1 A 4R Qe 400
CIU TIULIUIL. d THIXTUT© UT IITUUTIT PIIdStsS A dIIU D {0J.1J].

1,0 ml/min.

Detector: 238 nm.

Column temperature: 30 °C.

Injection volume: 10 pl.

© IS0 2024 - All rights reserved
9


https://standardsiso.com/api/?name=8c3c50089353d3d3f758c7cb3ca00ba3

ISO 13619:2024(en)

B.5 Content calculation of geniposide

The content of geniposide, Cy,, (%), is calculated with Formula C.1.

gen —

where

C

S

Csx1073 %100

x100
mx(1-C,,)

is the average content of the sample (mg/ml);

m  is the mass of Gardenia jasminoides fruit taken to prepare the sample solution (g);

q

—n

m

A typical r

Key

X  retenti
Y absorb
1 genipo

the moisture content of the sample (%).

bference HPLC chromatogram is shown in Figure B.1.

Y 1
150—_
100—f
.
:____IJUJhdﬂibih_.d1_.JﬁtF=F. S T
| ' ' b | ! ! |I ! | ' X

bn time (min)
hnce unit

bide

Figure'B.1 — Typical HPLC chromatograms of Gardenia jasminoides fruit
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