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1 The chemical reference substances
of Chinese medicines

Chemical reference substances (CRS) of Chinese medicines
are of the standard substances of medicines, mainly used for
the determination of the physical, chemical and biological
properties of Chinese medicines CRS should be provided with
definite characteristics or specified values in order to calibrate
the equipments, validate the analytical method, and assess the

authenticity and quality of the tested samples.

The chemical reference substances of Chinese medicines
can be a single compound or a standardized mixture of
components, used for the examination of the crude drugs,
prepared slices, extracts, the formulated preparations of Chinese
medicines, as well as the medicinal auxiliary materials, including
the identification, test of toxic and harmful substances and the

quantitative determination.

The chemical reference substances of Chinese medicines
should be of accuracy, uniformity, stability and applicability, as
required for all kinds of reference substances used in official

standards.

The reference substances used in the analyses of Chinese

medicines are actually the working standards.

Chinese medicines are very complex matrices. A single herb
may contain numerous components and a compound formula may
contain many ingredient herbs which make it difficult to measure
them separately. Moreover the active ingredients in most herbs
are unidentified, which make their identification and quality
assessment be very difficult and a big challenge. Therefore, it is
an internationally recognized and accepted scheme to select and
evaluate the representative chemical reference substances for the

quality evaluation of Chinese medicines and natural products.

In view of this, the selection and evaluation of marker
compounds and the development and validation of chemical
reference substances are of great importance in the quality

control of herbal materials and finished herbal products.
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2 The classification and related
function of chemical reference
substances of Chinese medicines

The chemical reference substances of Chinese medicines
can be classified into the therapeutic, biological active, toxic,
characteristic, and marker constituents, according to its function
in the quality control and standard assessment of Chinese

medicines.

Effective constituents refer to the constituents with known
therapeutic activity, which are chemically defined substances or
group of substances and known to contribute to the therapeutic
activity of a herbal material or a preparation, and used for
qualitative and quantitative determination, and standard

assessment of Chinese medicines.

Biological active constituents refer to the constituents with
recognized pharmacological (biological) activities, which are
chemically defined substances or group of substances and where
the relevance of the pharmacological (biological) activities for the
therapeutic effects have not yet been fully established, and used
for qualitative and quantitative determination, and standard

assessment of Chinese medicines.

Toxic constituents refer to the constituents with recognized
toxicity or side effect, which are chemically defined substances
or group of substances, and showed obvious or potential toxicity,
addiction, or side effect in a normal range of dose. Toxic
constituents are mainly used for limit test, and identification and
assay for constituents indicating bi-directional activities (toxicity
and efficacy). It should be noted that the terms of toxic or
effective/biological active constituents are relative. For instance,
the toxic constituents such as aconitine, ephedrine, as well are

also effective constituents.

Characteristic constituents refer to the constituents

specified for a certain herb and its preparations , which are
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chemically defined substances or group of substances with known
or unknown therapeutic or biological activities. They should be
specific for a plant species or certain plant species and genera,
or at least specific for one ingredient herb in a compound

formulation, and used mainly for identification.

Markers (Marker substances) are chemically defined
substances or group of substances. They may or may not
contribute to the clinical efficacy, specific or not specific for a
plant species or certain plant species and genera, and may be
used for identification and quantitation of a herb or preparation
based on whether they can be detected or the content is high or

low.

3 The requirements and selection
criteria of chemical reference
substances of Chinese medicines

3.1 General requirements and selection criteria

3.1.1 General requirements

(1) One substance or group of substances with specified
quantity of each components.

(2) Constituents that occur naturally in sufficient quantities
in herbal materials and are easy to detect and determination in
the tested samples.

(3)Easy to obtain and stable (thermostability, photosensitivity,
etc.).

(4) Available spectral data for structure identification (UV,
IR, NMR, MS spectra, and others if necessary).

(5) With high purity, in general, should not be less than
95% for identity purpose, and should not be less than 98% for

assay purpose.

3.1.2 Selection criteria
(1) Relatively easy to separate or distinguish from other
structurally similar ingredients in the same herb or other herbs

in a compound finished products.
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(2) Extractable and detectable by the extraction and
preparation procedures of the intermediate or finished product. (i.
e. the markers should be quantitatively transferred into the target
product by the established producing procedure. For instance, the
high lipophilic markers may be not suitable for quality evaluation
of the herbal product prepared by water decoction).

(3) Analytical instruments available in general laboratory
circumstance for determination (e. g. TLC, GC, HPLC, etc.) .

(4) Different CRS may be selected for the same herbal
materials depending on the different forms of finished products.

(5) A group of CRS may be selected if a single one is
not sufficient do identify and evaluate the herbal materials or
finished products.

(6) New markers may be selected if no official reference
substances are available. In that case, detailed documentation
should be provided for the identity and properties of the selected
makers.

(7) Derivative markers can be selected if the naturally
occurring substances are too difficult to be obtained or to be
detected. For instance, the hydrolyzed aglycones (Diosgenin) is
used in stead of the glycoside (Dioscin, a steroidal saponin), is
used for assay of Dioscoreae Nipponicae Rhizoma and Paridis

Rhizoma in Chinese Pharmacopoeia.

3.2 The requirements and selection criteria of
different chemical reference substances of Chinese
medicines

3.2.1 Effective and biological active constituents

3.2.1.1 Requirements

(1) Representative to the main therapeutic efficacy or
pharmacological profiles of the herbal materials and finished
products.

(2) Can be quantitatively determined in a permissible range.

(3) Biologic assay required if physical/chemical quantification
1s not possible.

(4) Where possible with good specificity.



