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BE:BN 230 FRIBITRZHMEE IRE FMHFHEPD) A (As) &R (Hg) 48 (Cd) 4R (Cu) B2 09 & BABSF & TR Rk
(ICP — MS) k&, SHifAE HAd BRI ik R AR A ik A B2 A o R A TCP — MS SR 2, 2 54 1500 W, A 25 ¥ = — 12V, AL
W EA — 1787V, BRab o E A 1300 V, B A K ZH A5 (Ar), kA 18 L/ min, 8B4 A Ar, ik h 1.0 L/ min, LA A Ar, ik
0. 96 L/ min, M XA X 3h AL HAAE X, BAE A A R A ARARR LW 707 A58 A F 42605 IR BOTAE 5 A2 AFE B R K T At
TRANE BRATAUFEARAE RIOFHEIERNE ER  Pb.As Hg Cd.Cu A ZRE 5 HE 0~50 ng/ mL.0~50 ng/ mL,
0~5ng/mL.0~5ng/mL.0~1000ng/mL j&E A5 &L w S AL / 555 A AR Z @ BALG LALLM X £ BAF(r> 0. 999) ,44m] FR
0. 000 50~ 0. 007 0 mg / kg, £ Z A 0.001 7~0.023 mg/ kg; 4555 F . F XL R 69 RSD ¥/ F 5.2%;3 #2441 69 S A A F T H
Jm A e F A 89. 72% ~ 108. 22%, RSD #1 0.30% ~3.91% (n = 6) . F & R AT L E A Cu(70.45%) F= Cd(25.00%) , & # 47 F %
72.73%, - B F 5 R HAF M ABILIT F, WA T 5675 £ARHOFM A L RLE FHBAFTE A CA(11. 11%) , AN 2 R 55 H R
B E A NERATAFE A He(3.85%) , AP RN ER A ARRE Zoe 3 AASM P SHELE/AELENEDRKTHZEANEY
WTHBHFETRIEAZT, LARLERAXAEAREERICYNT 1.E10 3HAMABAT RN/ BELZFNGELE /I AE
RFFTE, R ENHMIET A, IR IO 2R B

KGR LR M T B ELL; W RMASE B TRk R RE; ERD T

Determination of Five Elements in Three Native Chinese Medicinal Materials from Qianjiang

District of Chongqing by ICP — MS and Risk Assessment
ZHAO Guangling, WANG Chunlin,TIAN Xia,DAI Rui,YU Wei
(Chongqing Qianjiang Institute for Food and Drug Control,Chongging ,China 409000)

Abstract: Objective To establish an inductively coupled plasma - mass spectrometry (ICP — MS) method for determining the
contents of lead (Pb) , arsenic (As), mercury (Hg) , cadmium (Cd) and copper (Cu) in the native Artemisiae Annuae Herba,
Trichosanthis Fructus and Polygonati Rhizoma from the Qianjiang District of Chongqing,and to evaluate their health risks. Methods The
microwave digestion method was used for sample pretreatment. The ICP — MS was used for determination;the power was 1 500 W,
the detector voltage was — 12 V,the simulated voltage was — 1 787 V,the pulse voltage was 1 300 V,the carrier gas was high -
purity argon (Ar) with a flow rate of 18 L / min,the auxiliary gas was Ar with a flow rate of 1.0 L / min,and the atomization
gas was Ar with a flow rate of 0.96 L / min,the test mode was kinetic energy discrimination mode, and the collision gas was
helium. The pollution degree was evaluated based on the over - standard rate, single - factor pollution index and Nemerow

comprehensive pollution index. The health risks were evaluated based on the estimated daily intake (EDI) , target hazard quotient
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(THQ) and total target hazard quotient (TTHQ). Results The linear ranges of Pb,As,Hg,Cd and Cu were 0 — 50 ng / mL,0 —
50 ng / mL,0 = 5 ng / mL,0 — 5 ng / mL,0 — 1 000 ng / mL (r > 0.999) respectively. The limit of detection (LOD) was in
the range of 0.000 50 — 0.007 0 mg / kg,and the limit of quantification (LOQ) was in the range of 0.001 7 — 0.023 mg / kg.
The RSDs of precision and repeatability tests were all lower than 5.2%. The average recovery rates of five elements in three
Chinese medicinal materials were in the range of 89.72% - 108.22% with RSDs of 0.30% - 3.91% (n = 6). The over -
standard elements in Artemisiae Annuae Herba included Cu (70.45%) and Cd (25.00%) , with a total over — standard rate of

72.73%jthe single — factor pollution index was evaluated as slight pollution, and the Nemerow comprehensive pollution index was
evaluated as the warning line. The over — standard element in Polygonati Rhizoma was Cd (11.11%),and the above two indexes
were evaluated as excellent and safe, respectively. The over — standard element in Trichosanthis Fructus was Hg (3.85%) , and

the above two indexes were evaluated as excellent and safe, respectively. The EDI of five heavy metals / harmful elements in
three Chinese medicinal materials was lower than the provisional tolerable daily intake,the THQ and TTHQ were both lower than
one. Conclusion There were varying degrees and categories of heavy metal / harmful element pollution in three Chinese medicinal
materials. We should pay attention to this type of pollution in Chinese medicinal materials and adopt effective monitoring methods
to control it.

Key words: native Chinese medicinal material; heavy metal; harmful element;inductively coupled plasma — mass spectrometry ; health

risk assessment; Qianjiang District of Chongqing
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A4 JE K B TR R B I G #4543 51 D GSB
04 — 1746 - 2004 (215013) . GSB 04 - 1719 - 2004
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EVS W A5 18 1, 0 29 B BR VA W8 25, il i Hig JoT Vi FE
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30,50 ng/ mL, Cu 4 0,20, 100,200,600, 1 000 ng / mL
() ZR GRS FRUEVE T AR A P BRI TGS o, B A4
1 mL % 50 ng VR4 AR I TR G AR TR K

P VA R R R T, B 60 CHEX TR
FE LT FE R L 0 ARRE L 29 0. 3 g, KSR
RE BN T AARE R NG ER 8 mL, w5 B, BRI
A b T A TN 1600 W, % IR 2 120 °C, FHE 7 min,
#4555 min; 120 °C — 150 °C, F}i& 6 min, {2435 10 min;
150 °C — 190 °C, FHif 5 min, 145 30 min 455 % 50 mL %
SO, FH 2% SRR IR E A NIE 3 IR, BT R T4 i
P R RIS AR IGE 5L, N 2% PRI UE 75
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Tab.1 Linear regression equation,LOD and LOQ

- . SMEE (g AR EER
ml) (mg/kg) (mg/kg)
Mpho ¥,=0.017X,  0.999872 0~50 0.0010  0.0033
MCd Y,=0.002X,  0.999 963 0~50 0.00050  0.0017
"As ¥;=0.001X;  0.999958 0~50 0.0070  0.023
“Hg  ¥,=0.001X,  0.999907 0~5 0.0015 0.0050
“Cu ¥;=0.006X;  0.999979 0~1000 0.0010  0.0033
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4 B - B 2. 2 00 VR A AR E VS M (P As Cd
FE 2 10 ng / mL, Cu k200 ng / mL,Hg 4 1 ng / mL)
T 2. 1IN s SR SL R E 6 IR 45 RSD
R 1.18%, 1. 62%, 1. 35%, 0. 93%, 2. 70% , 2% B X
TR RS

AL IR (45 YPS0) B A 0.3 ¢,
60y, 4 2. 230 T I A Hl A s W, #2 2. 1T T £
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2. 64%,1. 74%,3. 72%, 1. 84%, 5. 13% , & W] )7 1k
PR

TR [P - 24 B A il 1, 4% 6 3, 4% 2. 2. 30
TR AR ST, $ 2. 1300 R ICP - MS &5 Rtk
W5, IF T8 W R g R [ Yk R 89. 729% ~
108.22% ,RSD 4 0. 30% ~ 3. 91%  FE W% 2.

F2 MEEYIKELEER (n=6)
Tab.2 Results of the recovery test (n = 6)

B tEk FH@EE(%) RSD(%) | H# AFk FHEKE(%) RSD(%)

45 Ph 108.22 1.95 Hg 102. 53 3.7
Cd 89.72 1.04 Cu 101.95 0.30
As 92.67 0.50 | K% Ph 96. 94 1.10
Hg 90.07 3.38 Cd 96.09 1.09
Cu 105.35 0.76 As 96. 47 1.81

% P 105.59 0. 84 Hg 99. 10 3.91
Cd 102. 44 1.01 Cu 100.93 0.93
As 100. 41 0.37
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FEH,<0. TS, >0.7T~1.0 WKL ,>1.0~2.0
RS, >2.0~3. 0 R TGS, > 3.0 HEH TS
e P RS PR TS YR B e 5 P R T BRLTR T
15 YR BT 1 .
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B (—FB) YA TSR, 25 04 1 PR H B B bR o N R
15 g[l4]319—320’%5% 12 g[14]207’m% 15 g[14]116— 117;BMﬂ§,}\
{14 - 257 1 5 i (k) 1 Ak 39 426 6] 8 FH AR 7 60 kg5
EDI 5% 52 & H 0] i 52 $% A i (PTDL) % Eb B AT #5124
AT Rl S SO XU KT 2 BRSCER [ 16 - 17 ]300
Pb, Cd, As, Hg, Cu & PTDI 43 %] 23 0. 003 570, 0. 000
830, 0. 002 140, 0. 000 570, 0. 500 00 mg/ (kg-d) , &
EDI < PTDI R ENK AT ELE / A FE RIS F
[UNRERTES AR

THQ F1 TTHQ : 2 % 2000 4F 35 [# FR 4 R 42 Y i 05
e TR e el ) A S TV 5 WK NS (2.3 8 e
Fh6l THQ H A8 THQ = (C x EF X ED x IRD) /
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(mg / kg, RIS 0 F-E ) s EF R R4 B 58 T 5
Py RE (B0 30 )3V, ED g 5258 T W AR (%
k3047 ) U35 AT J& 481 ¥ Ak 25 44 (R It i), A3 75
T 70 4 R b, 45 WA REAE 365 d AL KB BW A
IRD #[A] I s RFD 48 2 2% 570 1, MR 405 55 [ PR A8 Jmy 15 1)
H £ % 7| &, Cu, As, Cd, Hg 43 51 5 0. 04, 0. 000 3,
0.001,0.000 3 g/ g, 5 G RRME ML 2 REENHS
Z 54, Pb A 0.001 5 wg/ g '8 THQ < 1 g il HE XU 7T
$252 , THQ > 1 IAETEVEAE M fE FE XU - TTHQ J2 4845 7T
RMWEERBZ M, 1828 TTHQ = X THQ.
TTHQ < 1 M fgt JFE B nf $25Z , TTHQ > 1k 17 75 {gt )3
JRUBS L)
2.5 HREENERSH

HEJE /A ETCRRE & W3Ry 97 4k,
F2 2. 200 5 il g A S, e 2. 1 TR At
RE A TR A it 25 Cd B AR FE A A SRS A
HiE, HEARR B 11, 11%,25. 00%; Cu AR HEE A
AT HEPRRIL 70. 45% , bR KAE M 29. 789 mg / kg;
He BRI FE 5 R TR AR 0 3. 85% 75 & ' Cu il
B 5 0, H YO Cdo T 4 R O AR 245 41 3L 36 4t
(37. 11%) , 4% SR R/NET N > B0k > TR
T2 3 H P B AR ME 2% 2020 R R 24 32 (DY) )
F5 BRI 9302 “ 244 5k FR W PR Ak i 4 R B0 G

R3 IIHERSHEEGRE / FELRSENELER
Tab.3 Results of the content determination of five heavy metals /

harmful elements in 97 batches of samples

IR Rk SMA(ng/ke)  ERLERR ERA
(mg/kg) FHE FRE Rk AERE(%) K BHE(R)
# 27 P 5 0.635 4.805 0 0 3L
1 0.32 2755 3 1Ll
As 2 0073 0414 0 0
He 0.2 0.004 0015 0 0
Cu 20 4309 9.397 0 0
5 4 m 5 0.905 2020 0 0 nONB
1 0.835 1392 11 25.00
A2 0.144 043 0 0
He 0.2 0.02 0050 0 0
Cu 20 21786 29.789 31 70.45
KE 26 P 5 0.09 0.506 0 0 | 3.85
o1 0.013 0.00 0 0
A2 0.000  0.000 0 0
He 0.2 0.020 0387 1 3.85
i 20 8.519 11104 0 0

®4 IMAMEERE I BETRSREBRITN
Tab.4 Pollution indexes and evaluation of heavy metals / harmful

elements in three Chinese medicinal materials

- FRFFREHK "~ mwlz;/g\ =
Phb €l As  Hg Cu R L
F80.127 0.392 0.037 0.023 0.215 #& 0.299 %4
F% 0181 0.835 0.072 0.112 1.095 #EiFE  0.894  £/E
RE 0,019 0.013 0.000 0.104 0.426 H*& 0.311 %4
THYEAMESE A FEIXR — SR

FH2],

TSP E . SR LR 4

fat R XU ATl - 3 B 24544 45 0K 9 EDI < PTDI, THQ
MTTHQIE/NF 1, 8 3Fh 2 p IR G , AT F oo R 3R 8
OO AR TC B Sk (8RR R i S TE LR 5
3 itig

AWFFEEE R R, BRI M ™ 3 Fh 2 b 447
TEEEE I HEICEGY BREEIN, A N R
AT L ORGP CABARAR &, T B2 3
HIZ IO SRR, FLE SRR, 76 24564 Rl U 1) 5
W o Cd AR AE 25 0 e L2l A 5 2% kT + 18
o Cd V5 Y DATR B, AR WS 2 D Cd 1 B L
Y Cu BB AR 1K 70. 45% , 7] % PR 2 75 KK,
BT R A A LU Cu dEBUR 5 522 7 BRI A
M 1 B RIVACR , A2 FT A 22 U R R TR 25
KU Cu W FREFRUE ; FL T — B R T 55
XF Cu & AR BB 7 AR S SOk A A , AS [FIAR ) & S ik
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x5 IMAMEERE/BETEMEDLTHQ K TTHQ
Tab.5 EDI,THQ and TTHQ of heavy metals / harmful elements in three Chinese medicinal materials

- EDI[mg/ (kg-d)] THQ TTHO
Pb Cd As Hg Cu Pb Cd As Hg Cu

FH 0.000159  0.0000981 0.0000186 0.000001 13 0.00108 0.00373  0.000345 0.00218 0.000 133 0.000949 0.0103

&% 0.000181  0.000 167 0.000028 8 0.00000450 0.00436 0.00425 0.00588 0.00338 0.000528 0.00384 0.0178

JRE 0.0000234 0.00000334 0 0.000 00520 0.00213 0.000550 0.000118 O 0.006 11  0.00188 0.0032

TIN5 pH FA LR 35 2 52 L1 Cd, Cr,
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ARZAE 1) 2505 B i B 7 S OR TR, A AR
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K th Hg AR , I LLE IR BEFT 22 2 VRO, A7 15— E B AN
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