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Analysis and specification of trace elements in

- Chinese herbal medicines.—Analysis and
specification of trace elements (Cu, Hg, Cd, Pb,
As, Co, Mn) in the minerals of Chinese herbal
medicine.
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ABSTRACT

Chinese herbal medicine, the most important part of traditional
medicine, has been used by people since antiquity for the prevention and
treatment of illness, 1s less well known 1n the West. It has been known
that many herbs can be helpful and others might be potentially harmful.
In the last decade, the herbal preparation, resources, identification,
physiochemical evaluation, active principles and pharmacological
activities have been studied. However, little knowledge is available about
the role of trace elements in Chinese herbals.

On the other hand, some cases of 1ntoxication with arsenic, mercury
and lead resulted from the ingestion of Chinese herbals have been
reported recently. Therefore, in order to clarify the role cf trace elements
and to monitor the safety of herbal remedies, the analysis of trace
elements is very important for the pharmacological and toxicological
evaluation of Chinese herbals. However, it is still a challenging task due
to the matrix interferences of herbs. |
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In this study, we developed a simple, sensitive and accurate method
to determine and mercury in mineral and animal Chinese herbs. The
specimens were pretreated with microwave digestion using nitric acid, and
subsequently determined with hydride generation-atomic absorption
spectrophotometry (HG-AAS) in conjunction with a flow injection
analysis system (FIAS). The linearity of standard curves of these
elements was excellent with correlation coefficients, r > 0.999. The
detection limits are 0.2 ng/mL. On the other hand, the precision and
recovery tests of arsenic and mercury by the proposed method are
acceptable with coefficient of variations less than 3%. Some specimens of
mineral and animals Chinese herbs were quantificated by the proposed
method. Arsenic and mercury concentrations of these herbs were found in
the ranges of 75.3 to 31,053.4 ng/g. The proposed method could be
applied to analyzed other species of Chinese herbs and to evaluate their
pharmacological and toxicological effects.

Key words: Mineral and animal Chinese herbs, trace elements, arsenic and
mercury determination, hydride generation atomic absorption
spectrophotometry
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Elmer Model 2389); A - % &4t ( Hydride Generation Accessory,
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RECOVERY (%)

RECOVERY (%)
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Table 1. Arsenic Concentration
in the Mineral Chinese Herbals

E E : 4512 = 60 ng/g (n=4)
AFEE @ 22951 £ 1214 ng/g (n=4)

E4R4A : 5083.1 * 510.1 ng/g (n=4)

NS ol v

x— -~ BEYTREMHIEGE

Table 2. Arsenic Concentration
in the Animal Chinese Herbals

FYREE ¢ 2669 = 118 ng/lg (n=4)

. 98 : 7181 * 251 ng/lg (n=4)

=" - BIYFEHceE
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Table 3. Mercury Concentration
in the Mineral Chinese Herbals

H F 753 £ 014 ng/g (n=4)
hFHE 76.8 = 0.15 ng/g (n=4)

H&R#] : 31053.4 = 510.13 ng/g (n=4)

K= WBWYTEMRIEE

Table 4. Meri:ury Concentration
in the Animal Chinese Herbals

FEREA @ 1336.8 = 348 ng/g (n=4)

¥ 48 : 2847 = 108 ng/g (n=4)

®RM - VEIFEMRKISE
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