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Investigation and Analysis of the Environment of Typical Chinese Medicinal Herbs Production Areas in Jinhua,
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Abstract: Samples were collected of soils from the plow layers of the major Chinese medicinal herbs production areas in
Jinhua and of the Chinese medicinal herbs produced therein for analysis of heavy metal contents and causes of their over-
proof rates from the environmental geochemical aspect. Results show that the Cd overproof rate in Rhizoma Atractylodis
Macrocephalae, Radix Scrophulariae and Bulbus Fritillariae Thunbergii is 64.3% , 40. 0% and 47.2% , respectively, and
the Cu overproof rate in Rhizoma Atractylodis Macrocephalae, Radix Scrophulariae and Rhizoma Corydalis is 35.7%,
10. 0% and 5. 9%, respectively. It was found through studies on the characteristics of Chinese medicinal herbs selectively
absorbing certain heavy metal elements, soil environment of the herb growing areas, topographic and climatic conditions
that the warm humid climate, steep terrain, strong eluviation in the process of pedogenesis through weathering of rocks,
decreasing pH from soil parent material, eluvial horizon to plough layer and soil acidification are the major causes leading

to overproof Cu and Cd in the Chinese medicinal herbs.
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Fig. 1 Distribution of the major Chinese medicinal

herbs production areas of Jinhua
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Comparison between the main production areas of different Chinese medicinal herbs in soil geochemical environ-

T S = 2 pH fH

w/(mg - kg™")

Cd Hg As Pb Cr Ni Cu Zn

Z-1 i 4.8 0.12 0.06 4.8 30. 4 57.2 28.9 23.2 86.9
L 3.7~7.0  0.03~0.34 0.01~0.36 1.1~58.1 8.5~71.2 9.0~417.8 1.9~327.0 3.6~181.1 48.3~247.3

7-2 HH 5.3 0.18 0.07 4.5 31.8 27.3 8.7 15.0 74.7
L 4.1~8.1 0.04~1.06 0.02~0.54 1.4~17.4 10.7~97.0 8.2~114.6 2.8~46.8 4.4~57.0 35.9~174.5

7-3 Y 5.1 0.15 0.06 6.4 31.4 28.7 9.8 18.9 83.6
Fikiz] 3.9~6.9  0.03~0.96 0.004~0.42 1.0~91.5 8.6~90.5 8.4~108.4 1.9~50.1 5.6~72.9 44.6~151.0

T R 0.2 0.06 6.24 31.9 33.0 9.36 15.9 65.6
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Table 2 Enrichment coefficients of As, Cd, Hg, Pb and

Cu in four Kinds of Chinese medicinal herbs %
2k As Cd Hg Pb Cu
AR 3.1 270.5 8.3 3.6 107.6
W DL 1.3 177.3 11.2 1.2 12.8
JGHA 2.0 83. 1 11.7 1.5 56.5
z% 4.9 148. 5 10.2 4.1 86. 1
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Table 3 Comparison between Bulbus Fritillariae Thunbergii
produced in Ningbo, Dongyang and Pan’an in Cd content

and between the three production areas in soil environment

i DB PR 445
K& w(Cd)/ od @R/ w(Cd)/
(mg - kg™") % (mg-kgy P
LESS 0.36 42. 80 0.19 4.9
<M 0.30 48.30 0.20 5.0
T 0.15 0 0.26 6.4
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Table 4

produced in different areas in heavy metal content

Comparison between Chinese medicinal herbs

mg - kg™

PGk REX As Cd Hg Pb Cu Zn Cr Ni
AR Z-1 0.10 0.39 0.0051 1.40 27.4 46.3 0.35 2.9
Z-3 0.11 0.32 0.0056 0.90 15.2 51.9 0.24 2.5
Z-4 0.11 0.36 0.0050 0.99 16.1 53.0 0.21 1.9
0
0
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7-3
7-4

.17 0.30 0.0070 1.61 19.6 48.7 0.44 3.1
.14 0.17 0.006 0 0.81 14.7 32.5 0.40 1.0

JUE Z-2 0.14 0.13 0.0107 0.45 12.8 39.8 1.11 2.3
7Z-3 0.09 0.13 0.0064 0.49 7.9 33.3 0.30 2.3
Z-4 0.07 0.12 0.0063 0.19 18.6 43.4 0.16 0.9

Wil Z-3  0.06 0.32 0.0074 0.35 2.2 43.5 0.18 1.3

Z-4 0.04 0.35 0.0065 0.13 3.3 30.2 0.18 1.1
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Fig.4 Vertical distribution of heavy metal elements and pH in soils of the Chinese medicinal herbs production areas
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