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Determination of 5 heavy metals in aloe, ginseng, Schisandra chinensis and
gentian by inductively coupled plasma mass spectrometry

YU Li', GU Jun-Jie', ZHANG Ningz, HAN Hong-Qianl*
(1. Shenyang Customs, Shenyang 110016, China; 2. Dalian Customs, Dalian 116000, China)

ABSTRACT: Objective To establish method for the determination of 5 heavy metals in aloe, ginseng, Schisandra
chinensis and gentian in Liaoning area by inductively coupled plasma mass spectrometry. Methods The samples
were processed by microwave digestion and determined by inductively coupled plasma mass spectrometry. The RF
power was 1500 W, the collision mode was adopted, the collision gas was helium, the carrier gas was argon, the
carrier gas flow rate was 0.7 L/min, the plasma gas flow rate was 15.0 L/min, and the pump speed was 0.3 r/s.
Results The linear relationship of the 5 heavy metals was good (r>0.9990), the recovery rate was 89.8%~96.9%
(n=6), the detection limit was 0.001-0.05 mg/kg. The unqualified conditions of heavy metals in 200 samples: the
unqualified rate of mercury in ginseng was 14%, cadmium in schisandrae was 12%, cadmium unqualified rate of
gentian was 28%, and other all met the standard requirements. Conclusion This method is accurate, reliable,
sensitive and simple. It can be used to determine the various heavy metals in aloe, ginseng, Schisandra chinensis and
gentian.
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mass spectrometry; heavy metals
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W AR AR R 22 R GE, (T 00 . TR SR TUIBORRIE
S5y Hh R EHEA R HURIRIIRE, iS40 O A FE AN
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L B RS TR I £ 20 A RS GE At A,
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J&: (inductively coupled plasma mass spectrometry, ICP-MS)
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FrsE, aprdfEdaix 4 Fep 2ot i G Jm 9 SEbr g i,
DA A2 AR S 5 R

2 HHSHE

21 M KFSNE

T AR ZE . NS, kT, R, &Fp
25kt 50 4, HLif 200 Hit.

PE NexION 300X HJBHE & 5 B T B (& E 1 42
BIRBRAFD); CEM Mars 5 S AL (EE CEM 22 7)),
Milli-Q % & F7K &4 2% (3£ E Millipore A /). SL5 KN
—ZK.

bR AE S W[ B (1000 mg/L) . 7K (1000 mg/L) . %
(1000 mg/L), #%(1 000 mg/L). #3(1000 mg/L)]. HFRIAER
(C”Bi. ""In. "Ge)(100 mg/L)(|EF A 4.4 )& S o TR ko
et iroey); PR Li, Mg, Y. Ce, TI, Co (1 ug/L)(3E
[ PE A
22 FWHE
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P, RATES A AR I BR B RN, 32 A
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M HHIE K SRR 1500 W; E B R E 18.0 L/min; %
A& 0.9 L/min; AR 1.0 Limin; A=
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SEUER 3 U I E U [ 260 PAs 2PHg L PCu,
208Pb i 114Cd, /H}EF' 202Hg\ 208Pb I 209R; 1’]55'»7[7\]1%, 114Cd
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222 HonaraE

TR A FRBURSIFESS 0.500 g TR i i opr,
TIAGERR 8 mL, & BRI e i 48 A 20 BRI M ialRE, T i
£t 110 °C, FHE 5 min, HIR 5 min, 150 °C, FHE 5 min,
HYE 10 min, 180 °C, FHi& 5 min, fHif 10 min. ¥H5HH
Y ARHE, TER A BT 140~160 °CHMR, 5@ E R
F 1mLAA, BHEER, HHARESE S0 mL EE
A EK RN R REROK, G T TR T L A
JEHRERZZE, RAGHBAEREERER 2.2.1 &
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Table 1 Standard series concentration

7S WP (ng/L)

il 1 5 10 25 50 75 100
i 0.1 0.5 1 2.5 5 7.5 10
il 10 50 100 250 500 750 1000
i 1 5 10 25 50 75 100
] 1 5 10 25 50 75 100

DA T 2 09 0T 5 W B2 S B AR AR (X), 15538 B 4
AEBR(Y), il e R bR L, Wk 2. mENES
VR L1 AL, DL 3 A0 S (X I A e B R et BR
3.2 EMESE

PAPSZE NG, atr AR, 4 6 WAatiifie &
TEE MV R S5 BUR R AR RIS, %
SRR BRIy, A AR S I, SR IEA Ik v
WRE SRR . R 3 B A ES SR AT IR s, 5 FlocZ B
Fr BLCE 89.8%~98.6% 2 [], #H X 4% #E i 22 (RSD) Ky
0.22%~5.97%, W7 3 AT DAl 2 2 250 S il e, 7 vk e
[ EIE
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Table 2 linear ranges and detection limits for standard series

JLE [E)Ep-yE AHC R B LML/ (ng/L) i BR/(mg/kg)
fif Y=0.0023xX+1.42x107* 0.9988 0.5~ 100 0.002
K Y=0.0018xX+2.13x107° 0.9953 0.05~ 10 0.001
il Y=0.096xX+3.25x107 0.9998 5.0 ~ 1000 0.05
it Y=0.0147xX+1.07x10* 0.9993 0.5 ~ 100 0.02
] Y=0.0032xX+4.52x107° 0.9990 0.5 ~ 100 0.002

R®3 EEMIRS MITROEEE. BREREN=6)

Table 3 The recoveries and relative standard deviations of 5 added elements in aloe (n=6)

JLE F-3475 5 H/ (mg/kg) FRUEIAME/ (mg/kg) JnFRI A2 {H/(mg/kg) S5 (TR /% RSD/%

0.10 0.114 92.7 1.48

i 0.023 0.20 0.208 93.3 2.57
0.50 0.497 95.0 0.94

0.010 0.0101 90.2 5.97

K 0.0012 0.020 0.0195 92.0 3.38
0.050 0.0489 95.5 2.03

10 11.09 96.9 0.22

il 1.45 20 20.72 96.6 0.61
50 49.63 96.5 0.44

0.10 0.142 90.4 2.61

i 0.057 0.20 0.249 96.9 1.07
0.50 0.502 90.1 0.67

0.10 0.106 89.8 4.05

i 0.018 0.20 0.215 98.6 2.08
0.50 0.489 94.4 1.36

R4 AMPHMESBMNESR

Table 4 Determination of heavy metals in four Chinese medicinal materials

e RaeR ke AER @em AER gem AGH miem A6

BHET /(mg/kg) % /(mg/kg) /% /(mg/kg) /% /(mg/kg) /% /(mg/kg) /%
Fs 0.012~0.43 0 0.0010~0.042 0 1.1~9.6 0 0.011~0.46 0 0.0030~0.20 0
NS 0.091~0.87 0 0.022~0.24 14 3.1~13.7 0 0.032~0.86 0 0.012~0.24 0

HkF 0.33~1.8 0 0.011~0.12 0 2.2~21 0 0.25~2.4 0 0.023~0.34 12

AR 0.13~0.77 0 0.0042~0.064 0 2.9~16.2 0 0.10~0.65 0 0.11~0.48 28
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