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Difference of Copper, Lead, Cadmium, Mercury and Arsenic in the Single Decoction and Combined
Decoction of Huangqi Jianzhong Decoction

JIN Zhen, XIA Ting, TAN Xiaomei (School of TCM, Southern Medical University/Guangdong Provincial Key
Lab of TCM Preparation/Guangdong Provincial Engineering Laboratory of TCM Preparation Technology,
Guangzhou 510515, China)

ABSTRACT OBIJECTIVE: To study the difference of the contents of copper, lead, cadmium, mercury and arsenic in the single
decoction and combined decoction of Huanggqi jianzhong decoction (containing Astragali radix, Cinnamomi ramulus, Paeoniae
radix alba, prepared Glycyrrhiza uralensis, Zingiberis rhizoma recens, Jujubae fiuctus), and to provide reference for safe use of
TCM in clinic. METHODS: Samples of medicinal materials, single decoction and combined decoction were prepared from different
medicinal materials; the contents of copper, lead, cadmium, mercury and arsenic in various samples were determined by atomic
absorption spectrophotometry, which were compared with the limits of copper (<20 mg/kg), lead (<5 mg/kg), cadmium (<<0.3
mg/kg) , mercury ( <<0.2 mg/kg) and arsenic ( <2 mg/kg) content stated in 2015 edition of Chinese Pharmacopeia and Green
Trade Standards of Importing Exporting Medicinal Plants Preparations. The difference of 5 elements contents were compared
between single decoction and combined decoction. RESULTS: Among the 6 medicinal materials, the cadmium content of
Cinnamomi ramulus and Zingiberis rhizoma recens exceeded the standard, 0.32, 0.74 mg/kg, respectively (copper, lead, mercury
and arsenic all met the requirements) , and the 5 elements content of other medicinal materials all met the requirements; the
contents of copper, lead, cadmium, mercury and arsenic in the single and combined decoction meet the requirements; compared
with the medicinal materials, the contents of copper, lead, cadmium, mercury and arsenic in the single decoction were lower (r<
0.01) ; compared with mixture of single decoction, the contents of copper and mercury in combined decoction were lower (P<
0.01), while the contents of lead, cadmium and arsenic in the decoction were higher (P<<0.01). CONCLUSIONS: For Huanggqi
jianzhong decoction, combined decoction can reduce the dissolution of copper and mercury, and increase the dissolution of lead,
cadmium and arsenic. The possible reason is that the interaction of various components in the co-decoction process changes the
solubility of copper, lead, cadmium, mercury and arsenic.
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Tab 1 Conditions of atomic absorption spectropho-
tometer-flame method for content determina-
tion of copper and arsenic
TE WK, T4 nm ATHIE, mA FEE, Lmin ZHEE, L/min
o 3T 07 15 10 25
B 193.70 0.7 380 10 33
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Tab 2 Conditions of atomic absorption spectropho-

tometer-graphite furnace method for content
determination of lead and cadmium

g WG CTRR penn ek mEmak mmap D O

nm nm mA mL/min
o833 07 10 110°C/305 850 C/205 1800 C/5s 2550 C/3s 122
22880 07 4 110 €730 500 C/20s 1500 C/5s 2550 C/3s 122
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Tab 3 Linear relations and limit of detections of 5 ele-
ments
b S B r LA fllg
il y=0.021 64 0.999 1 0.05~08 pg/mL 0.013 pg/mL
i y=0.001 11x 0995 20~100 ng/mL 0459 ng/mL
@ y=0.028 51x 09975 0.8~10 ng/mL 0.058 ng/mL
i y=0.008 39x 09977 2.0~12ng/mL 0.169 ng/mL
* y=0.001 16x 0.999 1 1.0~100 ng/mL 0.1 ng/mL
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Tab 4 Content determination and transfer rates of 5 elements in samples

B Rk it B = K& P
A, BR WOE, BN, WK RDE, AN, WL KRR BN WL RGE AN, WL WDE, AN, RN EDE, 0 0 00
mg/kg  mgkg % mg/kg mgkg % mg/kg mgkg % mg/kg  mgkg % mg/kg mgkg % mg/kg  mgkg %

W78 23 94 763 267 3500 745 15 2052 390 215 SA3 1141 3760 3298 1438 438 3050 2127 270
o059 012 2034 048 0117 2267 048 0100 213 134 014 1057 025 004 1624 016 007 4627 011" 0.09
019 00 1530 007 00207 3246 005 001" 1692 032 004 B4 074 024 3220 008 001" 1800 008 005
o019 010" 438 0.6 008 5075 019 01" 5578 0.08 003 3975 033 01" 3619 022 004 1877 0100 007
K 0020 NDS 0.003  0.002° 6667 0003 ND! 0032 0002 625 0007 ND! 0004 ND! 0.60

W ND AR 5254 HE ' P<<0.01; HBATTR AR LA, " P<<0.01

Note: “N.D.”means not detected; vs. medicine,”P<<0.01; vs. mixture of single decoction, *P<<0.01
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