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A NUMERICAL CHEMOTAXONOMIC STUDY OF
CODONOPSIS AND ITS RELATED GENERA

ZHENG-TAO WANG, JI-YUAN MA, GUO-JUN XU
(Department of Pharmacognosy, China Pharmaceutical University,

Nanjing 210038)

This paper report the numerical chemotaxonomic study of the Genus
Codonopsis and its related genera belonging to the Campanulaceae family
by means of thin layer chromatography.

The roots of 28 species belonging to Family Campanulaceae were dried
and powdered, then extracted with chloroform. The extract was dissolved in
chloroform and used as the test solution. Nine compounds A to H, isolated
from Codonopsis pilosula and Adenophora stricta, were used as reference
compounds. A and E are two unknown compounds, B, C, D, F, G, H and
[ are respectively taraxeryl acetate, lupenone, a-spinasterone, taraxerol, §-
sitosterol, a-spinasterol,and S-sitosteryl palmitate. The test solution and
the mixed reference solution were spotted on a silica gel plate, using either
cyclohexane -ethyl acetate (9:1) or cyclohexane-chloroform (7:3) as the mo-
bile phase. After chromatography the plate was removed and air-dried, then
sprayed with 10% sulfuric acid solution and heated. Triterpenes and sterols
showed up as red or purplish-red spots. A data matrix was produced from
the chemical characters obtained above in a quantitative multistate from.
The Angular Coefficient was sellected to calculate the similarity coefficients,
and the cluster analysis was made by means of UPGMA on computer.

The eight species of Adenophora are monothetic groups, containing
-sitostery] palmitate as the characteristic constituent which is absent in all
other 3 genera examined. Platycodon grandiflorum, and Campanumoea ja-
vanica, the only species in genus Campanurmoea investigated were closed to
Genus Adenophora. Genus Codonopsis, a chemically multithetic group, is
Morphologically divided into 3 Subgenera: Subgen. Codonopsis, Subgen.
Obconicicapsula and Subgen. Pseudocodonopsis: and Subgenus Codonopsis
is still divided into two sections: sect. Codonopsis and sect. Erectae (D.
Y. Hong,1983) . In our study,C. pilosula,C. pilosula subsp.modesta,C. tang-
shen,C. lanceolata and C. ussuriensis, belonging to Sect. Codonopsis show
very well similarity in each other. C.meleagris, C. nervosa, C. nervosa var.
macrantha, C. bulleyana, etc., belonging to Sect. Erectae, exhibit closed
relationship in their chemical characters. Subgen. Obconicicapsula is more



affinity to Sect. Codonopsis. (-spinasterol is the characteristic substance of
Genus Codonopsis and absent in Genus Adenophora. The system tree graph
obtained from chemical factors is agree with the classical taxonomic system
based on morphology.
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Study on the Phylogeny of Chinese Trichiales
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CURRENT ADVANCE ON NUMERICAL STUDY OF
FLORISTIC GEOGRAPHY IN CHINA

Zuo Jia-fu

(Hunan Forestry Technical College, Hengyang 421005)

The article about numerical study of floristic geography in China were
first published in 1985.From then to 1993, there are 30 articles in all. The
main contributions are the following: 1.The comprehensive judgement of
floristic abundance. Judged and compared comprehensively the floristic
abundance of Ynnnan, Guangdong, Guangxi, Sichuan and other nine provinces
by using Integrative coefficient S and method of comprehensive judgement
in fuzzy. 2.The analysis of flora similarity. Analysed the affinity in the flora
of southern,southwestern, central and southeastern China, and Taiwan and
Hainan Island regions by using various similarity coefficients, discussed the
existing problems in using the formula of similarity coefficients to deal with
similarity analysis,and also pointed out that the simple matching coefficient
is the most suitable to flora similarity analysis. 3. The integrative expres-
sion on the fundamental characteristic parameter of flora. Formed integra-
tive expressive formula on parameter of fundamental cha- racteristics of flora
(floristic abundance,resemblance and acientness, growth of speciation, com-
plex and endemicity of floristic element) according to the method and prin-
ciple of fuzzy comprehensive judgement. 4.The division of floristic elements.
Studied the floristic composi- tions by Michelia,Keteleeria, Cephalotaxus,
Viburnum With the help of using the methods of Information theory, Fuzzy
mathematics, Graph theory, Classification technique of hierachic agglomer-
ation and PCA and so on. 5. The floristic regionalization. Discussed the
floristic belongness of South China, Taiwan, Hainan and other regions by us-
ing various numerical classification technique, analysed the floristic bound-
ary line of East and Central China,and the subkingdom”Sino-Japan” and
?Sino-Himalayan”. 6. Floristic CAR. Compiled a series programs of floristic
analysis according to areal-types set up by Prof.C.Y.Wu. 7. Equal effect
area idea and its compensative problem on floristic an- alysis. The equal
effect area idea is how to remove influence because of different area when
we analyse flora, and set up six compensative coefficients and Floa index. of
course, there are still some problems of the numerical study of floristic geog-
raphy in China to be solved, such as the dull study method, lack of Whole
in the study field, no overall and complex study of important groups of a lot
of forest vege- tation formation and phylogeny, the origin and evolution of



flora and the mathemtic analysis and so on. In view of the above-mentioned,
the author suggests: 1. Organize a team with corres-Ponding base and level
to form corporationg network to work with " The study of seed plant flora in
China” . 2. The scientists of botany, ecology, vegeta- tion,geology,geography
and mathematics and other subject workers make a concerted effort to solve
the actual existing problems in a planned and objective way.

Key words :Numerical study; Floristie geography; Review; China



PEHEYEERE

Database For Chinese Medicinal Plants
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The present paper deals with the numerical classification of the cuitivars
of chrysanthemum

Chrysanthemum(Dendranthema grandiflora);38 characters were selected,
78 cultivars of chrysan-themum (Large flower of autumn chrysanthemum)
were subjected to the numerical classification. Results obtained through Q
cluster analysis show that the first standard of classification of cultivars of
chrysanthemum is the shape of petals. The second is the flower type. 78 cul-
tivars of chrysanthemum is divided into five group: flat-petal group,spatulate
petal group,quilled-petal group,anemone-petal group, abnormal-petal group,
and 25 flower types.The position of nultivars of burr and fine hair in the
classifica-tion system of chrysanthemum was discussed.

Ten samples were taken from cultivars of chrysanthemum. The result of
indentification by the shortest distance method showed that every cultivars
were indentified into the flower type which they should belong.

Key Words: Chrysanthemum,; Flower type; Numerical classification;
cluster analysis
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QUANTITATIVE CIASSIFICATION AND DYNAMICS
STUDY ON THE MAIN FOREST VEGETATION TAPES OF
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Vegetation-climate Multivarite Analysis and
Quantitative Classification in China
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