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Abstract: Inductively coupled plasma mass spectrometry (ICP-MS) was applied to this study to detect
heavy metal contents in Coptidis Rhizoma from different habitats, for a comprehensive understanding of heavy
metal residues in Coptidis Rhizoma. Decocting method and artificial gastrointestinal digestion model were used
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to determine transfer rates of heavy metals in assessment of health risk of heavy metals using the target hazard
quotient (THQ) developed by the US EPA (1989). The results showed that excess rates of Cu, Ph, As, Cd and
Hg of 17 batches of Coptidis Rhizomawere 0, 12%, 0, 0 and O, respectively, under the SO international standard
of Chinese medicine - Chinese herbal medicine heavy metal. The transfer rates of Cu, Pb, As, Cd and Hg were
3.63%, 1.69%, 37.17%, 20.86% and O in decoction solution, respectively, and 59.15%, 29.98%, 67.55%,

104.59% and 0 in artificial gastrointestinal solution, respectively. The values of THQ under the two ways of

administration in adults and children were 0.001 0, 0.0053 and 0.000 7, 0.003 6, respectively, and the maximum
residue limits (MRL) of heavy metals in Coptidis Rhizoma were higher than the contents of samplesin this study.
The research showed that the contents of heavy metals in Coptidis Rhizoma were in the safe ranges with no
obvious risks to human body, indicating that the excessive of heavy metals in Coptidis Rhizoma might be
attributed to the unduly strict standard. The contents of heavy metals in Coptidis Rhizoma of different habitats
was estimated for health risks using international risk assessment model, which provides a reference for
establishment of heavy metal standardsin Coptidis Rhizoma.
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Table 1 Samples information of Coptidis Rhizoma. LC:
Lichuan (Hubei); SZ: Shizhu (Chongging); EM: Emei (Sichuan)

Province No. Location
Lichuan, Hubei LC-1 Jiannan A
LC-2 Jiannan B
LC-3 Jiannan C
LC-4 Jiannan D
LC-5 Wangying A
LC-6 Wangying B
Shizhu, Chongging SZ-1 Fengmu
Sz-2 Shazi
SZ-3 Huangshui A
SZ-4 Guanmian
SZ-5 Lengshui
SZ-6 Huangshui B
Emei, Sichuan EM-1 Kangmei A
EM-2 Kangmei B
EM-3 Kangmei C
EM-4 Kangmei D
EM-5 Kangmei E
Pharmacy YP-1 Beijing Tongrentang A
YP-2 Beijing Tongrentang B
YP-3 Beijing Tongrentang C
YP-4 Beijing Baoyuantang
YP-5 Beijing Jingzhitang
EIESH ICP-MS TS %8 Tk

R 1550 W; AR &N 0.80 L-mint, A EIS 1A
Jik 13.98 L-min; #HUE 1.10 L-min b SREFA
FE 5.0 mm; SEEEHEFLAR 1.0 mm; & HUAEFLAE 0.4 mm;
M RS (KED) B, A <1.9%; &
== IRSE 2.63°C. ICP-MS T SR 51 A#
SBIREA

MR IR S O RRAWOE BLdk R 111K,
DLZS P50 HEA O 2 (B ) 3 s b f 25 (3SD) it
JSL () 450 W G 2R VR FEAE R DB ;5 R B A vV TR
TEAT 30T, 193 & 0 R G J7 R AR ¢ R 4L

BEELE BERIBREZRF6K, 4R
7~ Cus Pb. As. Cd. Hg iRJEZ I EHK RSD (%) 7>
N 2.04. 258, 2.43. 2.11. 3.87, @A BRI,
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i 25 B U R B R K 0.3000 g (511 31 0.001 g), B
RV I RGeS, IRIER 5 mL, R,
PN K 2 mL, Fr S0 G e BT i A0+,
TR THMRE NS — 2, THERS [ 6 min, 100 'C &
R 3min; 520, FHEBE 7 min, 160 C{RHF 4 min;
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Table 2 Regression equations, correlation coefficients, linear
ranges and detection limits of the five heavy metals

Linear range LOD
lngL™r JugL™?
Cu Y=25883.77 x+133042.69 0.9975 0-200 0.047
Pb  Y=150153.36 x + 471 706.65 0.999 6 0-20 0.029
As Y=1419.14 x + 356.17 0.999 9 0-20 0.075
Cd Y=70981.16 x + 64.46 0.999 9 0-20 0.003
Hg Y=17313.88 x + 667.01 0.9953 0-5 0.005

Analyte Linear equation

2 IEYMIRPHESRSENE

HIZR 3T A, FrfEY) o e E G B E SR
FRUEEAEL, BT I E 45 R R P EEE 2 W,
UEWI T VEAT A A 25K

Table 3 The content of heavy metals in standard reference
meaterial for carrot

Carrot (reference material)

Analyte Reference value Measured value Relative
Img-kg™* /mg-kg* error/%
Cu 41+03 3.89 -5
Pb 0.43 +0.07 0.39 -9
As 0.11 + 0.02 0.11 0
Cd 0.034 + 0.004 0.036 12
Hg 0.003 2 +0.000 8 0.002 6 -19

3 FTEFHMEBEEHMPESENIENE

ARWFFAEIE T 34774 17 & g5k b E 4
B AR, BT, PSR 5 A E SR P RK
F s FMRAR YN Cus Pb. Cd. As. Hg, Hrf Cu &
BN 15.42~31.19 mg-kg *, “FH¥I{E N 22.30 mg-kg
Pb & & 0.86~10.80 mg-kg ', “F¥I{fi k 3.64 mg-kg ;
Cd && N 0.230~1.249 mg-kg*, “FH#ME A 0.55
mg-kg; As &EN 0.09~0.32 mg-kg*, “FHMH N
0.15 mg-kg *; Hg & &4 0.0030~0.0125 mg-kg %, *F
HBIME 5 0.01 mg-kg o KA [ H T AR o v EE 4 )
GRICFIME (R 4), AT B ar s, D)1k
JEFEE T Cu. Pb. As. Cd & & Hs AL R )1 A&
PRAFE PSR S, T Hg S B 3 N %
WA R 200 . T AG R T RD B AT A R AN 7
JIT 7R B v Rk I L B
4 EBEKFGATFHNELSESENE KR

T K B R A R A B [ R A R LR
5 HERMHM, 5 MELREKRKEE 92.72%~
103.84% [d], 45 RFF G T ER.
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Table4 The content of heavy metalsin Coptidis Rhizoma from different habitats.

n=6, X*s

No.

Content / mg-kg™*

Cu As Cd Hg Pb
LC 21.99 + 2,55 0.13+0.07 0.41+0.12 0.006 5+ 0.001 9 1.38+0.56
Sv4 18.17 + 2.02 0.12+0.02 0.47+0.11 0.0051 + 0.001 7 4,02 +242
EM 27.62 + 4.19 0.20+0.09 0.82+0.31 0.009 1 + 0.003 2 5.91+4.21

Table5 Recovery of the five heavy metals

Analyte Spiked /ug-L~* Recovery %
Cu 20 96.96
Pb 10 97.24
As 1 103.84
Cd 1 101.06
Hg 0.5 92.72

®N 35.37 mg-kg, HAEKFIR AN T B i EGR
rrE A B 1.31 A1 20.76 mg-kg ™, E Cu 7E 7%
WP R R 5 B A 3.63% 1 59.15%; Pb 1)1
B)& &N 5.15 mg-kg ™, HAEKBIR &N T B Bt
T 384 4 ) 0h 0.09 il 1.56 mg-kg™, R Pb 7
PR R RSP Y5 R R 43 3l 1.69% FiT 29.98%; As (1)
PN 0.12 mg-kg ™, AR K& T B i
B b7 25 84> %) 4 0.05 F1 0.08 mg-kg ™, Bl As
TE T W T 35 4 7% 2243 il R 37.17% 1 67.55%; Cd
[fF 355 4 0.46 mg-kg ™, HAEKER AN L H %
FEEU T2 4 B4 B 0.1 AT 0.48 mg-kg ™, Bl Cd
TE PR 1P 3 5 8 22 43 5l 20.86% F1 104.59%;
Hg ¥-F 34 &4 0.01 mg-kg *, FHAEKHIR A A T H
i B B R 2 R AR

BRI S, B Cd £ T B I BGH + 58 4
Gh, HAR 4 FESBIEHMRIUE R R EEH,
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ARG S, 5% b 5 4 R 7E /K B i 2R
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EF—S AN TRBE R REFEER, XSS
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H#% 6 n 1, KEEBIT THQHZ /N T 1, £
HR AR F 5 BT A6 P D e R IR P i 155 B0 D 45 45 HH A i
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3T 4 0] B i N B (g RS2 AN B IR . R
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Figurel The content of heavy metalsin water decoction solution
and artificial gastrointestinal juice of Coptidis Rhizoma (mg -kg ™).
C: Coptis Pieces; W: Water decoction solution; A: Artificial gas-
trointestinal juice; G: Gastric juice; I: Intestinal juice
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Table 6 Risk assessment of heavy metals for adult and child
taking in Coptidis Rhizoma. THQ: Target hazard quotient;
THQw: THQ value of heavy metal which dissolved in water;
THQs: THQ value of heavy metal which dissolved in artificial
gastrointestinal juice; THQt: THQ value of the total content of
heavy metal

Adult Child
THQw THQs THQr THQw THQs THOQr
Cu 0.0001 00016 00028 00001 00011 0.0019
Pb 0.0001 00014 00046 00001 00010 0.0031
As 0.0005 0.0008 0.0013 0.0003 0.0005 0.0009
Cd 0.0003 0.0015 0.0014 0.0002 0.0010 0.0010
Hg 0.0000 0.0000 0.0001 0.0000 0.0000 0.0001

Analyte

Table 7 The limited of heavy metals in Coptidis Rhizoma for
adults and children under different administration ways. MRL:
Maximum residue limits; P: Powder; D: Decoction

Analyte/ Adult child

mg-kg ™ MRLop MRLp MRLop MRLp
Cu 1165.84 7155 1278.79 78.48
Pb 218.93 12.34 240.24 1354
As 0.86 0.47 0.94 0.52
cd 5.08 1.06 5.56 116
Hg 3.00 3.00 3.00 3.00

< J ik B T DU AN KRS PP Al S5 SR T, RT3 E
FERLR K ER NG PR 2 2507 30T, HE &Rt
AR R A2 B M AN B X2

g
AT R4 BT, 78 1SO E PrbriE ™ (Tradi-
tional Chinese Medicine-Determination of heavy metals
in herbal medicines used in Traditional Chinese Medi-
cine 1SO 18664 2015.8.1)*" %% % 42 J& Cu. Pb. As.
Cd. Hg FI#FRES 58 0. 12%. 0. 0. 0; FELE AT
ALAR#E R, Cu. As. Cd. Hg. Pb #5558 71%.
0. 88%. O Fll 18%, fEMIThRAE N T ) 5 4 & br
1500 22 S 850K . Sun 258N Fang 250 7t R B, 3%
TEN—MZEAZM, X Cd RAFIEIE M £H,
WiE Cd S5 Cd &R ARIEAELTER
KR, HEEF Cd FRFEFES LI RA L,
BRI EAF BB T, BT S o
Jo ot R B A PR O AR O O A, BOEE
& BRI HARR SR, IFE AT, Bk H
il B 3 4 JeB A ) AR AT R e A v i ™ )
M E S B2 TN AL S i E 4
TRERA X, E5E LRI HREE DR R
PB4 S0, AHIE T Se I A AT A, EAR RIS 2T

T, HEPESRE R EUAR. FEFRESE
JBRAEANTBBERT Cd 2ME LA, HAESR
FEARHEFEh B R F I o 455 &7 HIE E SR
B 1 DU RUBS VA 45 R 7T k0, H AR g E
JEAE B SRR NS R4 2577 0, B R
ARG R 2 B RE M AN B s o R, 25 R F S A7l
PRAEAE 9 3% B 5 Jm O BR B AR e, Toik AR I BE
P 5 SRR IR A, 38 5 45 & 2501 F 24505 11 € B 22
B E &R R E R
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