T BR

- - = \_//
= = = < i ~
T — - =~ /
> s N
o
= S~

- B Bz

- B4 EIRE BRI

e Reviser in-chief Hu Zhibi

e Editors in-chief Wang Zhengtao Xie Peishan

Monographs for
Evalua,,tj‘*ion of Chinese Cru
!

o

R ERAR AR

SHANGHAI SCIENTIFIC & TECHNICAL PUBLISHERS




o
SSMPF

PO RREAEBHRAAGE

F8 | Reviserin-chief
ML | rwZmbi
TH | Editoms in-ghief
35[“%’]# ﬁii%(h ‘ Wang Zheggtao Xie Peishan

Monographs tor Quality
Evaluation of Chinese Crude Drugs

LHERHEROAR Rk

SHANGHAI SCIENTIFIC & TECHNICAL PUBLISHERS



HABIBE Abstract

W2 B

APREI R, DL 60 FE BAM AR, WK
Ha 2 BER. H. g5 R EHNLER.HE
FERELN . SRBRE (S BTRE LS. S8
BRI SEXER 11 T, (EERES.EHERS
WESTRES PR & B E 545 EIE 8 B %
DPRES, WERI DTS EDFEETFNHAES,
MR BYRBLTEMEINFEN. RBAESRY
BREFN T E. AREURER A B A RRE, B0t
BERZ RN BERNMEN T &S MAOIRM
I

EHENE R LRERKE LT, ERFLERIE
BREES T EEWNE. IAE—FRIMIE R
B EEHERRE IR BE R RS T EBRER
BT HRANEE., RIS, SHRMEE
RWRT T LENEE R OREL QMR L R4E.
ARAXLEEBRANREBRFMNIFETE J2THE
HT RILAR SR H LM LB IR, oy H b
BZHREARRHR T SEKIE. ABN TOEIEN
AMHORM L BRIERBENR BN, T
EENSEEE,

Abstract

This work is edited and refined on the bases of a summary
report of a major project of “Monographs for Quality Evaluation
of Chinese Crude Drugs”, supported by the State Administra-
tion of Traditional Chinese Medicine. It contains 60 mono-
graphs of the commonly used TCM herbs, each of them in-
volves the following items. definition, location, action and in-
dication, description, microscopic identification, TLC identifi-
cation, HPLG/GC fingerprint identification (optional), assay,
discussion, and references.

This work is featured on the comprehensive evaluation of
the individual herbs by integrating the morphology authentica-
tion and chemical analysis, quantitative determination of the
marker compounds and HPLC characteristic fingerprint, and
physi-chemical analysis and bioassay, aimed at establishing
quality assessment methods with the specific identification
characteristics and representing the intrinsic quality of the
tested herbs.

All the contents were written bilingually with primary co-
lored figures and photos, which may afford a scientific, objec-
tive, and intuitive assessment and reflect the quality status
and the characteristics of each species of herb.

All the contents of the monographs were from the first-
hand experimental data such as sample collection, macrosco-
pic and microscopic identification, TLC and HPLC characteris-
tic chromatographic fingerprints, and assay of the target com-
ponents in the tested samples.

The distinct points of the monographs are mainly embo-
died in the digital imaged microscopic identification, TLC/
HPTLC documentation, and a discussion and comments on the
authentic quality differences between the genuine and substi-
tutes available in commercial crude drugs markets.

We hope those monographs will provide a reference of
quality assessment for other traditional Chinese medicines.
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Foreword

Traditional Chinese Medicine (TCM) has been used for
medication in China over thousands of years, and now become
more and more accepted as a source of alternative and com-
plementary medicine in western world. The sale of TCMs and
other herbal products is increasing in the international medi-
cines or health products markets.

TCM herbs are derived from medicinal plants, as well as
animals and minerals. As a source of natural medicines, the
ecological environments, the collecting and agricultural prac-
tices, even the drying, storage, and shipping processes may
greatly affect their quality. TCMs are normally used in formula-
tions which are composed of numerous herbs, and even a single
herb may contain hundreds of chemical components, but only a
small portion of them has been identified with unclear mecha-
nisms. Furthermore, many TCM herbs are genetically multi-
originated or even disordered by adulterants owing to the mor-
phological similarity and resources shortage. All in all, quality
evaluation and standards development of TCM herbs are the key
point to ensure the safety and effectiveness in clinical application.

With the development of advanced analytical instruments
and technologies, chromatographic such as TLC, HPLC, and
GC, spectroscopic including UV, IR, MS and NMR, and the
hyphenated techniques, are all extensively used in the quality
evaluation of TCM herbs. The level of national standards for
TCMs has been improved impressively, which have advanced
or led the trend in international standards for natural medi-
cines.

There is no doubt that the chemical analysis has become
the dominant direction of the quality control system of TCM and
natural medicines. Nevertheless, the current standards for
crude drugs, decoction slices and formulated preparations of
TCMs are still not consummated to effectively monitor the quali-
fied property of the tested herbs due to the diversity, comple-
xity and uncertainty of the chemical compositions in TCM
herbs. Moreover, Chinese medicine is practiced based on the
hypothesis of simple materialism and dialectics, emphasizing
the regulation functions of the whole body by the multi-ingredi-
ents existing in the herbs.

Obviously it is difficult to measure their quality for TCM
herbs by detecting solely the presence/absence of a single or
small number of marker components at very low concentration,
especially for the herbs derived from muilti-origins and pro-
duced from wide localities, as well as those with unknown
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principle bioactive components.

From this standpoint, it is necessary to use multidiscipli-
nary technologies, integrating the morphological authentication
and chemical analysis, qualitative detection and quantitative
determination, and physico-chemical analysis and bioassay, in
order to distinguish the authentic herb from the adulterant, the
superior from the inferior, and to improve the national stand-
ards of TCM herbs.

In addition, monographs illustrated with primary colored
photos of the original plants and medicinal parts, diagnostic
microscopic pictures, and characteristic TLC and HPLC pro-
files will help to demonstrate the intuitive and panorama ima-
ges for the tested TCM herbs, as the diagnostic feathers of
many herbs could not be described exactly with poor linguistic
expression.

Based on this importance, we edited the monographs of
60 commonly used TCM herbs. All the experimental data were
summarized from a major project of “Monographs for Quality
Evaluation of Chinese Crude Drugs”, supported by the State
Administration of Traditional Chinese Medicine, and each mo-
nograph involves the following items: definition, location, ac-
tion and indication, description, microscopic identification,
TLC identification, HPLC/GC fingerprint identification (option-
al), assay, discussion, and references.

This work has been featured on a comprehensive evalua-
tion of the individual herbs aiming to identify the diagnostic
characteristics by either chemical or microscopic analyses, or
by integrating the morphologic and chemical technologies,
based on comparison between the authentic herbs and the sub-
stitutes or adulterants, if the latter available in the markets.

All the contents of the monographs were from our first-
hand experimental data such as sample collection, macrosco-
pic and microscopic identification, TLC and HPLC characteris-
tic chromatographic fingerprints, assay of the target compo-
nents, and evidence-based establish of the marker substances
for some species.

The representative samples were collected from at least
10 crude drug markets throughout China mainland in order to
cover the mainstream commercial crude drugs.

All the contents were written bilingually with primary co-
lored photos and figures, which may afford a scientific, objec-
tive, and intuitive assessment and reflect the quality status
and the characteristics of each species of herb.

The discussion section of each monograph was addressed
on the evidence-based establish of the reference substances
and the morphologic and chemical differences between the
genuine and substitutes if available in commercial crude drugs
markets.

In one word, the ultimate goal of this book is to provide a
guidance and reference for how to assess the authenticity, the
pros and cons, and to ensure the safety and effectiveness of
the clinical use of TCM herbs.

The laboratory research of this project was co-contributed
by research fellows from Shanghai University of Traditional
Chinese Medicine, Guangdong Provincial Hospital of Traditional
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Chinese Medicine, Chromap Institute of Science & Medicine
International Ltd. , Shanghai R&D Centre for Standardization of
Chinese Medicines, China Pharmaceutical University and
Guangzhou University of Traditional Chinese Medicine, direct-
ed by Prof. Xie Peishan and Prof. Wang Zhengtao. The sup-
ports and assistances from all the participation institutes are
sincerely acknowledged.

The quality evaluation and discussion in some of the mono-
graphs presented are limited by the reference substances and
the authentic samples obtained. Every attempt was made to
get multiple specific chemical markers to identify the diagnos-
tic zones in TLC and peaks in HPLC profiles, but it is proven a
hard work to prepare enough quantities of the purified reference
compounds with phytotaxonomic significance and the related
bioactivity.

Although the commercial crude drug samples collected
from 10 markets were representative, the authentic species
were not available for some multi-originated herbs which led a
lack of direct comparison between the authentic and the tested
samples. In addition, the English translation, especially in dis-
Cuss, needs a further improvement.

Authors
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1w HH Editorial Notes

1. This work includes 60 monographs of commonly used
Chinese Crude Drugs, and all the research data in this book
were first-hand materials of the authors.

2. The monographs in this work are arranged according to
Engler botanical classification system of the original plants of
the crude drugs.

3. The contents of each monographs includes: Nomencla-
ture, Definition, Location, Actions and Indications, Descrip-
tion, Microscopic authentication, TLC identification, HPLC/GC
fingerprint identification (optional), Test, Assay, Discussion
and Reference.

4. Nomenclature refers to the Chinese name, Chinese
phonetic name, Latin name and English name of the crude
drug.

5. Definition refers to the source of the plant and its scien-
tific name(s) , medicinal organ(s), harvesting and processing
procedures, with primary colored photo (s) of the original
plant(s).

6. Location refers to the main distribution and/or cultiva-
tion areas.

7. Actions and Indications are quoted from the descrip-
tions in ChP 2010.

8. Description refers to the macroscopic feathers of the
shape, size, color, appearance, texture, cross section, odor
and taste, or other physical constants, with primary colored
photo(s) of the specified medicinal organ (s) of the crude
drug.

9. Microscopic identification refers to the microscopic
characters of the cross section or the powdered drugs of the
specified medicinal organ(s) , with digital image(s) of the mi-
croscopic characteristics.

10. TLC identification refers to the preparation of the
samples, reference substance(s), and reference drug, TLC
condition and parameters, detection method(s) and the result
statement, with primary colored TLC photo(s).

11. HPLC/GC fingerprint identification (optional) refers to
the preparation of the samples, reference substance(s), chro-
matographic condition and parameters, detection method and
the result statement, with HPLC/GC characteristic fingerprints
and table of the relative retention times of the specific peaks.

12. Assay refers to the quantitative determination by
HPLC or LC - MS of the specific or bioactive compound(s) , in-
cluding the HPLC condition and parameters, the experimental
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data and the HPLC/LC - MS profile. In case of the specified
content value of the target analyte (s) is available in ChP
2010, the specified value by ChP is provided for reference.

13. Discussion deals with the principal chemical consti-
tuents and the structures of the representative compounds.
The choice of the chemical marker is highlighted. The factors
that affect the quality of the crude drug, survey and authenti-
cation of the alternatives and adulterants, if available in the
markets, were described and discussed as much as possible,
and provided with the discriminating approach (s) by morpho-
logical, TLC and HPLC technology or by a combination of those
methods.

14. Reference lists the literatures which are closely re-
lated to the content of each monograph dealing mainly with the
chemical constituents and quality evaluation.

15. Index Four cross-referenced indexes to the scientific
name of the original plant, the Chinese name, English name
and Latin name of the crude drug are provided for reader’s con-
venience.
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Traditional Chinese Medicine (TCM) has been widely used
for medication in China over thousands of years, and now be-
come gradually accepted as a source of alternative or comple-
mentary medicine in western world. The sale of TCMs and
other herbal products is increasing in the international medi-
cines or health food markets.

TCM herbs are derived from medicinal plants, as well as
animals and minerals. As a source of natural medicines, the eco-
logical environments, the collecting and agricultural prac-
tices, even the drying, processing, storing, and shipping pro-
cedures may significantly affect their quality. TCMs are nor-
mally used in formulations which are composed of numerous
herbs, and even a single herb may contain hundreds of chemi-
cal components, but only a small portion of them has been
identified, but the bioactive mechanism is almost not yet clear,
which made the truly meaningful quality control of TCMs is
still harder achieved. On the other hand, some multi-origina-
ted herbs and the adulterants increase the confusion in herbs
circulation and quality uncertainty. In a word, quality evalua-
tion and standards development of TCMs are the key point to
ensure the safety and effectiveness in clinical application. It is,
therefore, arduous, and necessary.

Along with the increasing advancement in sciences and
technologies, the methodologies for quality evaluation of TCMs
have been developed correspondingly. Organoleptic inspection
of crude drugs, by virtue of the physical appearance and tex-
ture, the odor and taste, initiated from ancient time, have
been utilized and not been vanished until now, on the contra-
ry, the accumulated intangible experiences for discrimination
of true or false, or merit ranking of the TCMs still exert its ir-
replaceable role on quality control of TCMs. Following the de-
velopment of modern physical and chemical applications, mor-
phological identification is also deepened toward from macro-
scopic to microscopic observation to describe characteristic of
the tissues and cells as well as the secondary metabolites (resin,
essential oils and oxalic acid crystals), aided by histochemical
reactions in the crude drugs unveiled the tiny differences be-
tween species. Microscopic identification has become an offi-
cial identification method since Chinese Parmacopoeia ( ChP,
1997 edition). In the era of chemical analysis technology un-
derdeveloped, it played an important role in the identification
of not only crude drugs, but also the formulated preparations.
Even now it is still an indispensable technology, especially for
the Chinese formulated preparations in which the chemical
components are unclear, and whereby powder is directly used
in the formulation.
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