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Characteristics of heavy metals content in traditional Chinese

herbal medicines from Guizhou
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Abstract: Polygonum and Scrophulariaceae Herbs such as roots and
tubers produced in Guizhou were studied, to analysis the concentra-
tions of heavy metals in roots, stems and leaves, and to compare the

heavy metal content in roots and stems of Polygonum collected from
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Guizhou 550025, China)

different production places in Guizhou. The results showed that the
contents of 5 kinds of heavy mentals, such as Cu, Cr, Cd, As and
Pb, in roots of Polygonum were lower than that in stems and leaves.
For the roots of Scrophulariaceae, of which heavy metal content ex-
cept Cu was far below that in stems and leaves. The content of Cd in
the whole Scrophulariaceae and Pb in leaves were beyond the limit of
the indicator of the Green Industry Standards of Medicinal Plants and
Preparation of Foreign Trade (WM/T2—2004). The enrichment of
Cr and Cd in different parts of Polygonum ,Scrophulariaceae was the
same, for Cr, leaves™ stems>roots; and for Cd, stems™>leaves™>
roots, the content of Cd in roots of Scrophulariaceae was much lar-
ger than that of Polygonum , which could prove that the roots of
Scrophulariaceae were easier to enrich Cd than that of Polygonum.
The contents of Cu, Cr, Cd, As and Pb in the stems of Shibin Po-
lygonum were higher than that in the roots of Duyun Polygonum ,
the contents of As, Pb in roots of Shibin were lower than that of
Duyun Polygonum , the remaining heavy metal contents were higher
than that of Duyun Polygonum.

Keywords : Guizhou; polygonum; scrophulariaceae; heavy metal; en-

richment

BEE 25092 o 2 TP T R T G R RO B
AT OGN 2 E A P2 b Crl Cul As,
Cd.Hg.Pb & HE & B #AT T RREMIES . H o3 48
MBFFE 2 T IR B B A R TS ORI AT AR T
Qe SIFH VA Jm A9 W AR ALEE  JT 398 SR U B B
J. HEAJR A H bR O P 2 T (R R YOG i I
UV IR P 2R RS R A S 8 Y R AR



Ze518N

2015 5% 2

PEARE , 24 i 5 v 2 B A i A A BB A I
6 BELAS AR 0 040 25 A [ A T 3 — 20 52 i A W B4 ™ B A

et It B A E 7R R A B TR R A B AR, T
RES| & S R el A b 2 4 L L P9 0 0 3L DA BT AR )
REZ L, FEMT 5| — 2R 51 A4 o 2 I R, A1 T A 4% () 0 gk 8
B EICEGREIE T M MR AR 21 S8 1 v 24
M EN S A EREN I AL B EIERD
S A i 2 v [ e e S AT B 0 R R

PR A A6 B A B S v A R A RO
Dot HoZk M At BR RS %5 B A (] i 5 A B i 2 il I
R BB ZMATES B S RMNE ., AUFR
R FY AL B B 55 B IR BTN, DL ST B K S O
IR G W B B X S AR 2 AR S AT O e
SIHT S [ BXT  HAS [R] 7 XA 1 5 BOAR 25 o 4 IR A LR AT
W AR 2idt b B S S R M e & 2%
HHAA T EENE YL
1 #RLS 7%

1.1 #mEiH

fi§ MR : GR 9% , 8 E Merck 2 Al ;

TEAAL AR HE W) - S 58 GBWO07603 (GSV-2) , Hi 4”
T AL R BIE I T 5

BRI : (10 % i 8 A ) Agilent part #5188-6525, 6%
7 Li6.Sc.Ge,Lu,Bi.Rn.In. Th,100 mg/L, i1 [E i+ B} = BF

W - (2% 4 BR A i) Agilent part # 5184-3566, J0 &
H Li.Ge.Y.Co.Ti,100 mg/L, 1 35 B} 24 A 57 B 5

T 4 J8 bR A W« Agilent part #5183-4688, 6% Cu.
Pb.As.Cd.Cr,10 mg/L, " E i1 &R} 0 55 Bt 5

ALK B >18. 25 MQ « cm, H 240 % & A 4lK
HL (5 . KL-UP-200) i 15
1.2 UH|/EH

B R AL204-1C B, By Mg 5 8 — FE R 2 4w

M4l K £ 4. Milli-Q Synthesis %, 2% [F MILLIPORE

STR
T AT BL s FW-100 A 18 1k 5 o 0 il (56 A R
TR

TE IR 3 KT 4 A 101-2A B, R TT 48 407 4 A 28 A PR

>
Iy

FEL SRR A 4 AR
R A .
1.3 HRRERAAE
o] 15 5 03 3R QARSI R R AT 1 B3k, XS R i K
BHEBEZ S, = NIREAE SN A 53T 5% B 58
BRI R 25 RE S 2RI K wk JE L, AR T 2 hy X
B2 2R AN TR B A S AT 40 TF AR B, Sy S CE T 25 e
HL BT 80 °C L HVE IR BE KR A R L R T B R R AL
FE i 100 B, 500,
1.4 #HmiEk
TR0 2 g 84 CRERE 0.000 1 g) TR M
WK AERES M INA 5 mL ASER .2 mL SUE K. N T
LR Z5 S W TR P, A B LR 2 AN,
BT B2 o0 A SRV AR B i A v T (GSV-2) #E 47 43 BT BT
LR ERE 10%~15%, 8 F 170 C1EE T4
Rimat 3 ho e H, FZE MK E R 2 50 mL A LB L (4
oL EERAY, B AR Rs T .
1.5 #HmNE
1.5.1 ICP—MS TAE&ME SR FH e g i & 25 5 1 1 B i
L ACP—MS) AT E , 45 PE S B3 1207,

x1 BERBEEETHEREMNIESH

FEAY . Agilent 7500 a %, 25 [{ 42 4

Table 1 The working parameters of ICP—MS
i H TS i H TS
SR /W 1300 FEWRE/C 2.0
A/ Lar || R
(L+min~ 1) (e s 0.1
i Bh S/
I 0. 00 TR FE] /s 2
(L *min 1)
45 e Hr [ Ve
FREVRIE / Cmm) g0 || TEHUE/K s

1.5.2 #rdEdi£R 2 Hl R Agilent part #5183-4688 Hi
FERLVE BE 43 5 R 1. 00, 2. 00, 5. 00,10. 00,20. 00 ng/mL [
Cu.Pb.As . Cd.Cr fRiEFER . L ICP—MS. 4% 1 P{# T
A S A28 43 500 DN 2 45 70 35 0 o R B0 VAR I R R AR AR A3OHR 3 B
Xof 7 [ U= 5 R D B M O R B, 45 SRR 2L TRV . £k
PR R,

F2 REHZODRFE KEREMEHR

Table 2 Standard curve regression equation, linear coefficient and detection limit

JTHE P NiRmE Il I3y MR KR/ (g mL™H
Cr 53 Se 45 Y=67.47X +1.018 0.998 2 0.207 4
Cu 63 Ge 74 Y=26.35X —4.847 0.994 1 0.019 3
As 75 Ge 74 Y=0.750 9X—0.631 5 0.999 6 0.378 0
Cd 111 In 110 Y=0.109 1X+0.033 72 0.999 8 0.108 7
Pb 208 Bi 207 Y=1.305X +0.479 0 0.999 7 0.008 7
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Table 3 Industry standards of WM/T 2—2004
LR PRUEMRME/ (mg « kg™ 1)
As <2.0
Hg <o0.2
Cd <0.3
Pb <5.0
Cu <20.0
"""" eRemaR <200

2 HRS0Mr
2.1 MES . ZSAAHBNELESSHHE

2 A T ORI A AR A 2 AR R,
Hep Cr BRI HR/MERK 3. 69 f5,Cu FrER KM A
He/ME B 2,89 £, M Cr Al Cu & & ik i 5 As & 2 fe KA
N /ME R 4,82 % Cd & ik A Ak e K, Hovb i KB b B/
{E 19 8. 54 £% s Pb & fif i KA N S /IMA MY 6. 83 £ ] 1 5 2%
i As.Cd M Pb & ¥ @t Skl iy &g, il 5
Hef (25 M CulAs.Cd i Pb #1358 WM/ T 2—2004 BR&
IRER ., LB ARFEFA Cr & RFAM W EH/DEA 8. 67
0 Cr i Cu &l R i /MERY 1. 68 4%,
2 Cu B it fe s As & i KAE A e /ME Y 2. 67 i, it
As &t s ; Co Al As B35 8] WM/T 22004 PR 46 AR 2
K. Cd & Bl i /MER 3,23 £5. 25 Cd & &5
Pb £ & e KA g fe/ME Y 85. 46 %, Hrh Ph S . X
ZHMR ZE g Cd &, L Ph R WM/
T 2—2004 BREFEARZR .

k4 MELSZXSTAEAMBULEEEFEHRE(TEH)
Table 4 Average contents of heavy metals in different
parts of Polygonum and Scrophulariaceae

(dry weight) (mg kg ")

Ak AL Cr Cu As Cd Pb

Bl 14.65 0.392  0.160 0.026  0.542

£ 28.51 0.867 0.772  0.222  3.704

s
i 54.01 1.132  0.358 0.208 2.473
¥IH 21.46  0.546  0.345  0.091  1.822
Bl 11.65  1.509  0.228  0.381  0.088
S 88.76  2.023 0.428 1.231  3.157
z5

i 100. 99 1.202  0.610  0.913 7.521

i 67.13  1.578  0.422  0.842  3.589
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2.2 AEAFHAESESRESEHE

HIR 5 AT SR B SR 22 Cr & 37 24, 53~
52.79 mg/kg.F-1J 38. 66 mg/kg; Cu & 0. 481~0. 989 mg/kg.
-4 0. 736 mg/kg; As & 0. 067 ~ 0. 595 mg/kg, ¥
0.331 mg/kg; Cd & & 0. 044 ~ 0. 182 mg/kg, F
0.113 mg/kg; Pb % & 0. 158 ~ 4. 444 mg/kg, ¥ ¥
2.301 mg/kg; ZEH Cr.Cu . As.Pb & ERE. As T EER
Bk KB g fe /MBI 8. 88 4%, Cu, As, Cd #l Pb 143k F
WM/T 2—2004 BRE AR 2K,

x5 AAFHMAESHR . ZEFELEFHRE(TE)
Table 5 Average contents of heavy metals in in roots
and stems of Polygonum collected from

different production places (dry weight)

(mg e+ kg )

7 HRAL Cr Cu As Cd Pb

Heii 24.53 0.481 0.067 0.044  0.158

ES 52.79 0.989 0.595 0.182  4.444

Jiti
THIME 38.66  0.735  0.331  0.113  2.301
Hear 4.77 0.302  0.253 0.008 0.926
E3 3.77 0.411  0.467 0.128 1.759

#B5

F¥E 4.27  0.356 0.360  0.068  1.342

FRAT I SHAR 25 Cr &4 3. 77~4. 77 mg/kg. ¥
¥ 4. 27 mg/kg, Cu & & 0. 302 ~ 0. 411 mg/kg, F 3
0.356 mg/kg. As & & 0. 253 ~ 0. 467 mg/kg, F
0.3601 mg/kg. Cd & 0.008~0. 128 mg/kg, fix Kt N &%
NME 16 f%5, F 3 0. 068 mg/kg, Pb & & 0. 926 ~
1.759 mg/kg, ¥ 1. 342 mg/kg, 2% Cu.As.Cd.Pb & &
I . CulAs.Cd Al Pb ¥35 8] WM/T 2—2004 FR &2 48 b5

ZE LR MERT T S As AN KRB SEY S
TR E L R M EL Cr S BERKER, HAE
SEEREFARMELW-HESEE & &3 MK TR
HH,
2.3 MEE. XSAAHBNELREESE

I SHMXSARTAESEE Cr.Cu.As.Cd.Pb & it
W4, (T BHAMR ZE 0 p Cu.As.Cd #1 Pb & HEEALT
PR D6 AT & 25 %) Cu, As.Cd F1 Pb i & 4E g 1 8.
Cr Ml Cu & SERA R >ZE >3, As.Cd F1 Pb (1 & %
AN ZE> I >HR, XS AR ZE b Cu Ml As & BT
R TBRAEEAE, & &AL Cd LA K it P B4, HOP 3 & &
w T REAE, L X 25 Cu M As & 468 718K, 4 Cd &
LB, X B X Pb 9 & e B, & AL X Cr,
As Pb @R /N> 2>, Cu & 4 K/ >0
>, Cd EHERAN N ZE> >R,
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CE R B AE ) LGB/ T 5009, 11—2003¢ £ &% H B Bl e G
HLA# 40 52 ) GB/T 5009. 13—2003¢ £ & Hh 4R i I %2 ). GB/
T 5009. 15—2003¢ £ b /1 4 19 =2 » .GB/T 5009. 12—2003
CEMPHRME) . ¥ FELSEFITEAONE, LR
I T A AR 1 22 R A % 22 HEAT B2 2 kT R A Ak 2 et R
3 oN ONIIN/PIRE NS ¢ KW o8l E v N =
DU T AR VR AR TR L T A IR 56 BT O Ak T ik e — Fb
1A R AL 3R T VR T BR TR R R 1 T, BA AR AT
1 9 B AR L BR AT DA R 22 R T R IR B E Y R DU
SE 45 O o T AL X S 5k s e | MR T A Y R 4
—,

) fES LS 5 ESESTEHIKMKTRE
WUESESE. S MESBEMTSTHSTEIKTX
S SR, XA RS M AR LR R S A
BRAT 4 396 5 4 B B9 W Ik B e as TRt S v 25 6 B AY A
O FHLHIA K,

() AT SPAR T 5 Fh I 4 JE & A L H e AR AR
H MR 8 e 25 Cu.Cr.Cd il P & 835 T 484
i SR AP A& &, X RE S 2k A Ky s T
R 5 A DL R BUR R AR BRAS — 30 ¢,

D) i B REMAN Cr.Cd & HE6E S — 3,
Cr BRI AM>ZE>HR,Cd FH RN ZE>H>HR, Cd & &
T S KSR & REFER, XS Cd &%
WL WX SR M IR TR S &4 Cd, KK
5 RO ST M A I S K SO 25 g LR LR T
R A e T3, AR 7E L5k
PR TG Ak v, AR BRI — 38 i — AT L X — FR 1, DA &K
A B AR RO & 4R R e A B b g AR B A L
il (VP 9 S 2 — 25 T B SRR AR A O 1 Y
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