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A FHEGRE TR ER REALGH P Pb,Cd,As,Hg,Cu 494 F 5 4 0.8 ~ 1.6 mg/kg,0.2 ~0. 5 mg/kg,0.04 ~0.2 mg/kg,
0~0.05 mg/kg,2.4 ~4.4 mg/kg; 508 2015 FRR( P BB RIS B T2 BAA ELENRERE,CdAGBLAF, LT LA
IR REN, EM T SHELBAAEALETNERFHEATADTERIAALR(WHO) ML A i EHGMH T4
JB B E ARG R FEAK, R EZ 2R,
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Content Determination and Health Risk of Five Heavy Metals and Harmful Elements in

Polygonum Cuspidatum
LI Ying, HU Yuying
( Department of Pharmacy, The 3201 Hospital , Hanzhong , Shaanxi, China  723000)
Abstract: Objective To determine the contents of heavy metals and harmful elements(Pb,Cd, As, Hg and Cu) in Polygonum cuspida-
tum, and to evaluate the risk of the harmful elements. Methods The samples were pretreated by microwave digestion. The contents of
five heavy metals and harmful elements in Polygonum cuspidatum were determined by inductively coupled plasma —mass spectrometry
The contents of
Pb,Cd,As,Hg and Cu in Polygonum cuspidatum were 0.8 —1.6 mg/kg,0.2-0.5 mg/kg,0.04 -0.2 mg/kg,0-0.05 mg/kg,2.4 -

4.4 mg/kg,respectively. According to the limit standards for heavy metals and harmful elements of botanicals in the Chinese Pharma-

(ICP -MS), and the potential risks of harmful elements were investigated by using relevant limit standards. Results

copaeia(2015 edition) , the residual content of Cd exceeded the standard, and other elements were qualified. The results of risk assess-
ment showed that the average weekly intake of five heavy metals and harmful elements in Polygonum cuspidatum was less than the
theoretical value specified by the World Health Organization(WHO). Conclusion The overall pollution level of heavy metals and harm-
ful elements in Polygonum cuspidatum is low,and there is no safety risk.

Key words: Polygonum cuspidatum ;heavy metals;harmful elements;inductively coupled plasma — mass spectrometry;risk assessment
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28T 7K Pb,Cd, As, Hg, Cu iR G hr HEVE TR ([
1 24 R 8 BF 9T B, iL45 O 610014 —201701), P,
Cd, As, Hg, Cu A5 E VW 5T 5 Wk 32 43 5124 198.7,10.0,
103.2,10.0,1 007. 5 pg/mL; i &2 ¥ & A 100 pg/mL
RS WAR (In, Th, Lu, Bi, Li, Sc, Ge, Rh) ¥ 1§ (36 [ %2
FEB AT, 5k 5188 — 6525) ; TR IR A bR UEA Tk (26
[ 248N ), Ce, Ti, Li, Y, Co, TR E A 10 wg/mL) ;
TR (36 EFEBR CHIR AR, ik 20 s ekt 2544 (il 5
H'5H HZ 1 ~HZ 10) , 200 195 AT 2500 %08 M 1E o
2 HiESER
2.1 BUBEH

S E: 150 L/ min; b ER)T .2 C;
AWM E L0 L/ min; G305 . 0.2 v /s AWM=
1.0 L/min; He i1 : 5 mL/min; S0 IR . 1 550 W3 K
it R AR 2 Bk R AR s SR A JE T 0.3 55 RAETR
JE 28 mm B REL 3 UK RS 100 1K
2.2 AEHE

% 1 BUR A PR W, 1T 5% T ER ] B Pb JC
RIREWE 25N 2,4,10,20,40,100 ng/mL, & Hg
MCd LR W E 554 0.1,0.2,0.5,1.0,2.0,
5.0 ng/mL, & As STTR WK EZ 2510 1,2,5,10,20,
50 ng/mL, ¥ Cu JCE &8 4 514 10,20, 50, 100,
200,500 ng/mL & F1R G b E 15 WK o K % B 0 °Li,
7Ge, "In,*Bi IRH NIREIRGE &, AT,
5% TR 1 WOR B 22 20 FE R L% °Li, ' In, ?Ge , > Bi £%
1 g/ mL TR G ARV TR o HRURF DURE i, B i A 5 Pk
0.5 g, B0 M e b, NS R 8. 0 mL, W R 72 77 4
3 min FHEE 110 °C AR 3 min, 2 min FHEE 160 C {#
$F 3 min, 2 min FHEZE 190 CA£FF 12 min, W ESSE R )T
AR 50 C LR BRI MREE S 120 °C R |, EER
IR OIRSS , BT T AR RE , 0% ¥ I e 2 50 mL
s, /DK BE BRI AR RE 3 W, VR A T, FZKE
251550, BIASBEIT R  o [R1  A 28 VR TR o
2.3 JFIEH¥ER

LMk E TR A G R B R H 2.2 TR &R
SR A PR HEVS IR R, LA TT M A (V) AR AT
E IO ARG 3 B (X, mg /L) kg i A8 A 22 il s o i 2K 45
BB, 5 MITREMEMERR R (r>0.999) F i
nRTALBE T Al A 1S 0 as FRR SRV T, DU RE S
B1S IS R AR R 22 (SD) , LAH: 3 % SD BRPIALR
PE AR BR o 25 L4 1.,

50

A1 AWTEE BN R

& Zhwag i SHEE (ng/mL) ¢ AR (ng/ml)
Ph ¥=0.0080X+0.0014 2~ 100 0.9992 0.01

Cd ¥=0.0041X+3.0384x10" 0.1~5 0.999 5 0.01

As ¥=0.0076X+1.3343x10°* 1~50 0.9999 0.04

Hg V=0.0019X+4.6933x107° 0.1~5 0.999 1 0.007

Cu ¥=0.0607X+0.0229 10 ~500 1.000 0 0.11

i B IR E M 25 5 RUEZEIEE 6 I 4
I Pb,Cd, As,Hg, Cu B RSD 43 %1 2.21% ,3. 13% ,
3.15% ,2. 12% ,2. 83% , 25 WPRE 5% 1 BT

M B TS - 4 DR B FRE R S (HZ 1)
6 1, By 0.5 g, B MEEET, 73 5 AR G AR EL 55
W (4 1 mL % Cu 10 pg,Pb 2 pg, As 1 pg,Cd 0. 1 pg,
Hg 0.1 wg)0.5 mL, B IH i 4, 433 A5 AR 8. 0 mL,
e R T R4k T B AL PR 45 R RE S TR BB T R
SR ARAR, WOk AR A L ENSCR Y RSD w1
W2,

A2 mHERBRAEEMRXEER(n=6)

3 BabE MAE FHNFE BHEKE RSD
&
(ng/mL) (ng/mL) (ng/mlL) (%) (%)
Ph 2.2 20 22.2 100. 00 5.01
Cd 0.1 1 1.1 97.7 4.83
As 1.2 10 10. 8 95.8 4.16
Hg 0.0 1 0.8 80.3 4.73
Cu 1.1 100 107.4 97.1 5.21

2.4 HmEENE

KL E “Cu, ®As, Cd, *Hg, **Pb, H 1 “Cu
1 PAs BL ?Ge fE N FR, "Cd LA "In FE N AR, 2°Hg
A1 2%Ph LA 2 Bi fE R AR MRUCGHAT X B iR i
AR I E o 10 #EURPEAL Pb, Cd, As, Hg, Cu 7
0 25 S5 L2 3o HoH Ph RGNS SR 0. 8 ~ 1. 6 mg/kg,
Cd R ZE N 0.2 ~0. 5 mg/kg, As Kl 455 4 0. 04 ~
0.2 mg/kg, Hg K 4% 5% 0 ~ 0. 05 mg/ kg, Cu Rl
ZEWR N 2.4 ~ 4.4 mg/ kg,

%3 H&F Pb,Cd,As,Hg, Cu #2025 £ (mg/ke)

o Pb Cd As Hg Cu
HZ 1 1.0 0.3 0.04 0.05 3.6
HZ2 1.4 0.2 0.1 0.03 3.2
HZ3 1.1 0.3 0.1 0.03 4.4
HZ 4 1.3 0.5 0.1 0.01 3.6
HZ 5 1.2 0.3 0.2 0.01 3.6
HZ 6 0.8 0.3 0.1 Atk 2.4
HZ 7 1.3 0.4 0.1 0.01 3.7
HZ 8 0.9 0.2 0.2 0.01 3.8
HZ 9 1.6 0.4 0.1 Ak 2.7
HZ 10 1.1 0.4 0.1 At 4.1
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Pb,Cd, As,Hg, Cu 5 Fl il 5 2 76 JRBUAE i P &
HEFER, FEEFMHSB/NNITESR He, As, H
TR —ENZES, SRR S ] 2015 45
R A ] 24 L (— 35 ) )% A 4 25 B R A E O R
fRiE :Pb<5 mg/kg,Cd<0.3 mg/kg,As<2 mg/kg,
Hg <0.2 mg/kg, Cu<20 mg/kg,4 HLIX (%5 50l H
HZ 4,HZ 7,HZ 9,HZ 10) R Cd FAERAR IS,
HoAh TR R BIT

PRALT Ph (IR 1 mg/kg, 7 2015 4R [E 24
B (—3B) )R RE (Y B RL AR ) B 15 g, AR 2 A R
it 2L 60 kg 1f, AT A SR AL Pb A B JEOE B A R
1.75 pg/ke [ (1 mg/kgx15 gx7) /60 kg =1.75 peg/ke],
AINFAER T A4IZL(WHO) BLE 198 PTWI(25 ng/kg)
10% "2, Je kL Cd, As, Hg 1955 8 7 448 A & 4/ T
WHO HLER) PTWI Y 10% , 2558 B RN SRR 4.

k4 EAMP Pb,Cd,As, Hg %4 A4

RIR B R o o] $5 561 FERL 244 P Y EE 4 I T R AR 1Y
G VERE , PRl 2y 24
&5 2015 b EGR (=) P EMELBAAEAE

& 4% £ (mg/kg)
A R Ph Cd As Hg Cu
K 10 1 5 1 -
PSR ¥ 5 0.3 2 0.2 20
AR 5 4 - 0.1 20
R 8 5 10 0.2 20
HE AL MET TR, 5 0.3 2 0.2 20

FE 2R BEA GY
$I 8 - - _ -

| Pb Cd As Hg
M & 314 (mg/ kg) 1.0 0.3 0.1 0.01
R FHENE (pg/kg) LTS 0.53 0.18 0. 02
PTWI 649 10% (pg/kg) 2.5 0.6 1.5 0.4
G R £ £ % £

2.6 PREERMERN

HAT,2015 AERZCH 258 (—30) JRLAE 19 Fhrh 2444
4 KA E TR R AR IE (IR 5)  (ERX SRRL 244
H R N FICR I TR S IR 24 R SR T
FRBLERRE AR 2020 47 R 25 3 (—350) IHIDE I 25,
PRSP LG H G MeA H TR I XS
AL DNEA it M P R B A, I g B B A 24 R B L
& B AT FH IO LA KU, o PRI, B %o 4 i A v 2 v
A JE S H IR A, 2 AR T AR U
BN ARERREERYTITT 255 5 1825 O R 2R, angy
T Misp st 22 RS A 77 vk h 2GR A S
FPESE 5 BRABR BEAR IR T T AE 5 245 5 R T
S P2y R R XA FH TR A KHITR A
LA RITREW LARIEEN S, 0 As TR HAETE
HIAT LA E ) As TTRIESA 6 Fi (HIFAE 6 Mot RIE
B BRMBENE AP As Q0AoRE g S 200, 1
FEAE RS B2 TEHL As AP R AR , S 1T 42 R
LA EICR ARERS  EAE T 455 254 th AR B i 5% B
BEOARHE 2015 AR e 2 M (— ) DB T AR K
FEGLR R (W 5,Pb<5 mg/kg,Cd<0. 3 mg/kg,
As<2mg/kg,Hg<0. 1 mg/kg, Cus<20 mg/kg) , W75 4%
R, B B AR A FIOUR AR B R e
PRI/ o XU AV £ 52 5 2% 18 HOE P, AT RY

3 it
ABFFE R A 1CP - MS 3% [R L2544 P, Cd, As,

Hg, Cu 5 FEE )@ AN, A Tk B 4500 E 1T RE A

ARSI 592 )3 P , R AR it 2 A T R o e e XA

S5 R IR (AT, 2355 T 245 2R S 24 PR i, G 3 10

HEFEALZG R 5 i H AR ITR R Cd FATE IR LR

A, HABTC R ) F A, AN AE 2 4 KUK ASHITFE T

PR3 AT R R , T R SRR 2 12 Atk S B i T
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