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Determination and Contamination Assessment of Heavy Metal Nickel in Medicinal and Edible Chinese
Medicinal Materials

JIN Bo, MA Chen (Institute of Materia Medica, Chinese Academy of Medical Sciences and Peking Union Medical
College, Beijing100050, China)

Abstract: Objective A method for the determination of nickel in medicinal and edible Chinese medicinal materials
(MECMMs) by Graphite furnace atomic absorption spectrometry (GFAAS) was developed , and the contamination of
nickel was assessed. Methods Microwave digestion and wet digestion procedure were both applied as pretreatment
process, and the heating procedure of graphite furnace was optimized to establish an assay method for MECMMs from
the market. Results The limit of detection was 0.75 ng/ml and the RSD of precision was 0.90 %. The recoveries
employing microwave digestion procedure and wet digestion procedure were in the range of 92.7 %~100.9 % and
90.5 %~99.4 %, respectively. The 23.5 % of samples exceeded 3 mg/kg limit. The daily intake of nickel in MECMMs,
was 11.5 % of the tolerance limit recommended by WHO guidelines. Conclusion The method is proved to be rapid,
accurate and suitable for the analysis of nickel in medicinal materials. Attention should be paid to the high nickel
contamination in medicinal and edible Chinese medicinal materials from the market.

Keywords: Heavy metal; Nickel; Medicinal and edible Chinese medicinal materials; Graphite furnace atomic

absorption spectrometry
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IRTHIREEN , IMARSER 10 mL, N, HEEsh
B, BB R | BRI T
foten, BHMRFERERaE b, HEgER
P A 150 CMAELLRF ORI, Ihgks:
Wi 2 0.5~1 mLo F 2 %ASFRVE MY fRmE 3 Wk,
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Table 1 Conditions for microwave digestion procedure

WFIW FHAEA] /min LEE /°C PAFFETA] /min
1600 6 120 3
1600 5 150 4
1600 9 190 20

1.3.2 BRI FREURESL 0.5 ¢ T 50 mL HL (8
B, MAREER 10 mL, RYINIREE, MZGAR AR SE 4
BETRS . WO BRI/, JHRAE
TR AT A AL . R EIRE R 90 C, Tk
10~15 min, Z/DELFFEATIARREEAR BRI
B JHEEIEE R 130 °C, SN 30 min, FE KL
AR AR R TR 2 150 °C, KR
47 % 0.5~1 mL, HCF A, %, H 2 %R
W/ INR =, JFERE S0 mL, $E5], RIS

1.4 PG TAEZ&AF R : 232 nm; ATHIGE: 4
mA; BR4%. 02 nm; SRR, SaimA; R
10 wL; RAGIEEE . 1000 °C, H#ZetiE 25 s; JHF
AL . 2400 °C, LW 2 s,

1.5 krifk i 2 75

1.5.1 bRdE TAEM A HI s A% U AT E AR
W (1000 weg/mL)1 mL T 100 mL &Hih, 2 %R
R RZIEE , MENBRPRME TAE (10 pg/mL) o

1.5.2 RINKEPRER IR T A% BRI T
YEW (10 pg/mL) 300 wL F 50 mL I, Jin 2 %
BRI R B2, 115 60 ng/mL FERFR i th £ i
R . AR A ZhEe i Shae . Bl 0, 6,
12, 24, 48, 60 ng/mL 5 R 5 FEFRUER IR

2 &R

2.1 JiiktE g

2.1 SRR JZRMETE R DRI O B (E (0 i AR )
YERGAETR , X5 ) R BE (ng/mL) A AL bR, i
ATERPERNIE, AT FRE TAEINZR . BRI TE e N
Y=0.0026X+0.0057, AHCFEL r=0.9984, HRTE0~60
ng/mL MR BT,

2.1.2 IR ISR o3 5 S i A 1 R
TH R D R G T, DA R bR FE &,
W RINRE TSRS SR N R 2 FoR, Bl T A vk Y
LSRR 92.7 %~100.9 %2 [8], 5327 i 1) [ i 2R
1E 90.5 %~99.4 % [A], ZEFqa .,

®2 WMAENEKESEITR(=5)

Table 2 Recovery of two methods for the determination of Ni

Tk FREIAE /mgemL SEPRIARE mg-mL [HICRTI9(E /% RSD/%

TR i 14.0 12.98 92.7 18
20.0 20.18 100.9 49
32,0 32.29 100.9 54
MR IH AR 7.0 6.33 90.5 74
12,0 11.06 91.6 5.0
16.0 16.39 99.4 45
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HH 2 R B AR R E L, BRI T Y
W E (L TEARAE Y 80 %~120 %NFFEER ., FRUEY
FHIHE BN (226 £0.15) me/ke, WO )
BRI SEAE N (2.37 £0.10) mgtkg, TR MRAI45 RN
(2.18 £ 0.16) me/ke, HIFFAEER,
2.1.3 FEHEIRIG  VEFE 60 ng/mL BRFRUEIA WL, JELE
M 7 v, HARX R HER 224 RSD 0.90 %, uiHH{Y
ARG AT
2.1.4 KRR BE R A AR R IR A YRR A
A & 3 SD/k, E TR Z 10 SD/k, Hidr, SD
B AR X AREZS IR RGET T 11 A3 3 19 SD A,
k AR ARE M ZE I RER . AR HBRN 0.75 ng/mlL,
EFFRA 2.4 ng/ml,
2.5 HAFEFTIE Dh—E it BRI O A A
W, AR ATTE A i W A EAREEY £ 10 %
PN, NP iZoeE 5 Ni BT, 20 3500 %
Ca(11), 800 f% AL(IIL), 500 % Fe(11), 250 5 Zn(11),
50 £ Mn(I1). 5 % Mn(VII), Co(II). Cu(II)., Mo
(VD , 2.5 4% Ce(111) . Cx(VI), 1.54%Pb, 14%Sn. Bi,
0.5 1% As. Sb. Cd *f Ni ¥IET4k,
2.2 MESE 102 NSRS 30 58.8 %,
102 2 RVR 25 b R S s Ak 2 M i, ke
3R MREEE R 24 1 [l 25 h B i 5 i o0 A
B, WK1,

#3 HREAREHMPESESITE
Table 3  Determination results of nickel in medicinal and edible

Chinese medicinal materials

) n CPME img-kg! PAIEL /mg-kg! 90 %AIEL /mg-kg!
V3 10 <LOD <LOD <LOD
HE 10 <LOD <LOD <LOD
e 10 0.17 0.04 0.34
Lo 10 0.28 0.04 1.05
[iipe 10 1.44 0.20 3.33
g 10 2.47 1.08 471
AR 11 2.50 2.40 422
Nk 10 3.33 245 5.44
Eoyia 11 4.62 2.93 14.47
i JJ 10 7.78 6.72 11.80
JENEN 102 2.29 0.70 6.91

TE: TEFIME . AL, 90 %R, ART R R(LOD) A (H
A R A2

3 iTig
] PN £ i A T AN X A 3 9 33 E A A PR
&R K H GB 15196-2003 ¢ A 3 % il 1. 4= ki i ) 74

50 BE#=102

40 LOD=0. 075me/ke
= 75 & E=2. 29ng/ ke
f’,_ i Lp =0, TOne/ke
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Figure 1 Content distribution of nickel in 102 medicinal and edible

Chinese medicinal materials

1 mg/kg bRUEFLES, SCEROWFFE T /K2R a4t 627
PEFESL ), FR S PR B ARSI, A AN TR
BRI 0.1~3.0 mg/kg, #HUR TERRIE 3 me/kg 1
NPy ARIRE, AR 1 TS, A 23.5 %5
A IEBR R HE A R HBREUR 5250 AR,
RS e W i) A H RS AE P RIFR A A
WHO F 1997 4445 19 7] 25 288 A 1 (TD) @ 44
ISR RETEER S wg BKES, #1860 kg 4
HwiF, B RAEZEARR 300 we/d, 1I£H Lo
2R R 1 A3 T EE AT 90 % B,
22250 LAY A H 3 AR (daily intake, DIE. ¥
DUE SRR AEZBAR LIEH, 45051 F% 4.

®4 HMRHSERANERDIL L
Table 4  Daily intake and the ratio of DI/L of nikel in Chinese

medicinal materials

p_ BN 1 dHH T 4 90 D BT
Filh (e Dl/wg-d®  DIUL/% DUpg-d" DIL/%
RE 15 0.56 0.2 0.56 0.2
FEYUY 30 1.13 0.4 1.13 0.4
e 10 1.70 0.6 3.40 1.1
L 12 3.36 1.1 12.60 4.2
PivES 6 8.64 2.9 19.98 6.7
TRy 6 14.82 49 28.26 9.4
AR 15 37.50 12.5 6330  21.1
ANEES 6 19.98 6.7 3264 109
AL 10 46.20 154 14470 482
AT 25 194.50 64.8 29500 983
JEEEN 15" 34.35 115 103.65 346
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Determination of Baicalein and Berberin Content in Sarnhuang Granules by Double Wavelength HPL.C
ZHANG Rong, DUAN Meimei (Institute of Clinical Pharmacology, Guangzhou University of Chinese Medicine,
Guangzhou 510405 Guangdong, China)

Abstract: Objective To establish a HPLC method for the simultaneous determination of baicalein and berberin in
Sanhuang Granules. Methods The HPLC analysis was performed on a Kromasil C,g column(250mm x 4.60 mm, 5 pm)
with methanol-water (0.1 % phosphonic acid) as mobile phase in gradient elution. The flow rate was set at 1.0 mL-*
min~ and the ultraviolet detector was operated at 280 nm for Baicalein and 345 nm for Berberin, respectively. Results
Baicalein and berberin showed good linearity in the range of 0.2048~2.0480 pg(r=0.9999) and 0.2160 ~2.160 g
(r=0.9999) respectively. The average recoveries of adding sample were 99.89 % and 99.98 %, respectively and RSD

(n=6) was 1.45 %, and 1.76 %, respectively. Conclusion The established method is simple, accurate and repro—
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