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Residual Quantity and Health Risk Assessment of 5 Heavy Metals and Harmful Elements in

Guben Anshen Capsules
ZHANG Yukun', GUO Shanshan®, NIU Wenying', FENG Yuenan', BIAN Jingqi'

(1. Heilongjiang University of Chinese Medicine, Harbin, Heilongjiang, China  150040; 2. Cangzhou People’s Hospital, Cangzhou, Hebei, China  061000)
Abstract: Objective To improve the quality standard and the safety evaluation system of the Guben Anshen Capsules,and to evaluate
the health risks of taking Guben Anshen Capsules. Methods The residual quantity of the elements of As,Hg,Pb,Cd,Cu were detected
by atomic absorption spectrophotometry, and the probability of health risk was evaluated by using the target risk quotient value( THQ)
model. Results The residual quantity of As,Hg,Pb,Cd,Cu in Guben Anshen Capsules were 0.230,0.055,2.060,0.033,7.370 mg/kg
respectively, which all met the limit requirements of the 2015 edition of Chinese Pharmacopoeia for the above five elements. The result
of health risk assessment suggested that Guben Anshen Capsules would not cause significant health effects on human body, while Pb
element THQ > 0.003 2 might be of some risk to human health. Conclusion The residual heavy metals and the residual harmful ele-
ments of As,Hg,Pb,Cd,Cu in Guben Anshen Capsules meet the requirements of the national standards. In mass production,the internal
control standards of the Pb element in the traditional Chinese medicinal materials in the prescription should be strictly limited to pre-
vent potential risks to the patient’s health.
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B IE 2 kAL FL-Lai e, & A A &R
AL S S I T O BRI 2 o A
R 2V 8 2R VR UE I R S R TR Rk i [A] 22 )4k
A AR T B 25 R T ALK R 2590 EA R
FA FHICR R SENUA T, NI A — i I & 4
B 21,2015 A7 iR o [ 2 1 (— 35 )) X 35 40 v 24 b
HZGR A A (As) LR (Hg) VB (Pb) @ (Cd) i (Cu) S R
LR RBREEZR /35 As<2mg/kg,Hg<0. 2mg/kg,
Pb <5 mg/kg, Cd < 0.3 mg/kg, Cu < 20 mg/kg, A B 5%
H b7 D D R T ' 3 SRS 00 [ A 2 ot s 9 v o 46 S B
A EICRM A, I KBS PEAL , PR A2 e 2
' As,Hg,Pb, Cd, Cu BYfEHRE XU , S ilh PREZ k42 4> i B2
e il 79 2 s Sl BRARGE AN T .
1 UE5RH

XA :novA A400P U IO TE I, TOP wave PL100
RV I i d , Y0 B T IR oA s A 2w

T2 ¢ [ A 22 P e 5% At by (B e L v B 24 K A 5
B Sz s 1D 5 P G At il R (R RN B 7D
As,Hg,Pb,Cd, Cu 5 F o R i br v Wi (T i ik B 3
41000 peg/mL, #t 5 73 5l iy GBWO8611-13051027,
GBW08617-17203402,GBW08601- 17201301, GBWO8612 -
17020613,GBW08615-16011006),31 4 [ H [E i1 5 Fl 2%
WFFE BE 5 ik (L= F i) o
2 HiESER
2.1 REEIE

FRUETE W : UL As JTCZR N, B 1 mL As JCRPRIER
W OT A A 1000 pg/mL), JH 2% iR ISR E 2 2
100 mL, fE A EER ; FHHL 400,200, 100,50,0 wL B4 E
100 mL, fe 2 As JCR bR TR FE S 40,20, 10,
5,0 ng/mL [F] 32 il 5 A 4 TR bR I 1 L
1,

2.2 WEFHE"

JEF R MOE TS B % 2. As, He 2 oG R R A
DALY TINE A S N FE 3;Pb,Cd 2 FITE R
FHA S MO SBOLER 4 3R 55Cu TR R
KIGEIE o KGR TR B SHO E  Cu TR
R K s B R L — 25 3 BB -3 1H 5 152
BN 3 s #RBE R S 6 mm,

K1 SHAFAFEERREREL
%5 As(ng/mL)  Hg(ng/mL) Ph(ng/mL) Cd(ng/mL) Cu(pg/mL)
R 0.00 0.00 0.00 0.00 0.00
R 2 5.00 2.00 10. 00 1.00 0.20
RE3 10.00 6. 00 20.00 2.00 0. 40
R 4 20. 00 10. 00 30. 00 3.00 0. 60
RE S 40.00 14.00 40.00 4.00 0. 80

LT VAV FRIBORE S NS 408 0. 20 g, B B AR
KRR 8. 00 mL AR o 73 S I I A SR
FE I f# SO min, BUH B 120 °C ¥ 16 AU R 2
25 1.5 mL, 50 5 22 UK FH 2% Tl R v Y R 1 e i, 4%
% 25 mL i, H 2% iR 2 IR AT, B

25 R« R i v VR 5 T 1 AN AT A 22
Pl , 5525 A

10

A2 RFBROKS AR S
Ak otklm)  ABEX 0 wEkd)  R2Ge) WEHAG)  PIIY)
As 193,70 #kx  HCL o 6.00 1.20 40.00 300.00
Hy 8370 EBAk o HCL 250 1.20 45.00 300.00
Ph 8330 Ehk o OHCL 200 0.80 3.00 300.00
Cd 2880 Exk o OHCL o 2.00 0.80 2.80 300.00
Cu 2480 Exkx o HCL 2.00 1.20 3.00 300.00
A3 ANMEAERTFERK
) WL AR RAE RRHE HRER  BRSH
rx BE(C)  wAG) Wi (s) (s) (mL) w1 (s)
As 950 30 15 20 2 5
Hg 950 30 13 3 I 5
F 4 MEPhLEBEW BRI
FH 44 BEC) FEER(C/s) REHEG) ®EG) F%
1 T 80.00 6.00 20.00 30.50 &K
2 TR 90. 00 3.00 20.00 23.30  ®X
3 T 110.00 5.00 10. 00 14.00 &K
4 Kt 750. 00 300. 00 25.00 2710 ‘K
5 A#HEE 750.00 0.00 6.00 6.00 13k
6  RFH 1900.00 1 400. 00 4.00 4.80 fFE
7 BE 2450.00 500. 00 4.00 510 ®k
A5 MECdauEFeErABLEAK
FH 44k BRE(C) FBRE(C/) REHAG) WEG)  Fk
1 80.00 6.00 20.00 2.00 &K
2 T® 90.00 3.00 20. 00 2330 ®X
3 Ti 110.00 5.00 10.00 1400 &K
4 KA 500. 00 300. 00 15.00 16.30  ®&k
50kt 600. 00 300. 00 10.00 10,30 &K
6 HFHEE  600.00 0.00 6.00 6.00 4k
7 RFH 1800.00 1500. 00 4.00 4.80 Bk
8 B 2450. 00 500. 00 4.00 530 BRK
2.3 FHEEEZR

LMERRFE 2. 1 T T & o R A i e B
PRUETRI, # 2. 2 TR 308 SEGEA T , DABR M T
Jo e FE (X B AR AR WG RE (Y, 3 Uil a2 i) - 34D
A FRZ bR AE 2R, A5 R Vi =0. 5738550 +
0.068 943 3X(R=0.999 7), Yu, =0.008 581 0+
0.0376303X(R=0.9991), ¥%,,=0. 1352755 +0. 0044456X
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(R=0.997 3), Yo =0.016 762 3 +0.044 322 8 X(R =
0.996 3); Yo, =0. 008 270 +0. 142073 X(R=0.999 3) ,

I RN 2 St R A < IS VARG SR 113Kk, 3F
AR S B R BR O 22, R AR o e A3 o A B
=3 x bRl 22/ R B 5 2 1 R = 10 x bR i 22/ R 8
& .45 5 As, Hg, Pb, Cd, Cu 5 T & B9 4600 BR 23 51 4
0.021,0.012,0.033,0. 005 1,0. 17 mg/kg; i& & PR 435
4 0.07,0. 04,0. 11,0. 017,0. 57 mg/kg.

2 B - B 5 APOC R PR RIS — W, AR
M6 UK, 1Lk 45 TC R BROGRE 45 R As, Hg, Pb, Cd, Cu T
Y6 R RSD 43914 2.35% ,2.08% ,1.32% ,1.04% ,
1. 88% (n=6) , RIENEHE Rt

A M AL (L5 181201) [ AR 22 i fi 4
K3 0. 20 g, KEBEFRAE , PATHI 8 6 Ok it i i, Al
5 AOCE SR SR As, He, Pb, Cd, Cu A2 & 520 4
3 0.38,0.053,2.03,0.03,7.01 mg/kg, RSD 435K
3.62% ,4.10% ,2.33% ,2.08% ,4.85% (n=6), %W
TR EEMN R,

TRE R B < BRI (HE5 R 181201) [ A4 22 4if
S HE AN K 0. 20 ¢, 4L 6 iy, Horp As, Hg, Pb, Cd, Cu & 5
L, 2 B AL As, Hg, Pb, Cd, Cu AR A#EE TR , WL
TH 7 I EBT L 6 0 Ak S T R, A 5 RO R
i IR R AR LR 6,
2.4 HRPLMITEREENE

XF 5 [ A 2 pf R A0 K ' As, Hg, Pb, Cd, Cu JT
RIS EITIGE 458 Cu TR MR B RE , Ik
N Pb LR WK T,

2.5 BEAZHREZELERERENKLITE
2.5.1 HBHREKRIWMZENE EDIHE

EDI=(Cx F)/BW

o, € N AL e 4 rh 8 4 8 T i L (mg /kg) 5
F R BAALE I S 1) 5 H IR T £ (4. 8 ¢) 5 BW TR E K
A PRI B (57. 3 ke) o

£ H 8 AT i 2 45 A& (PIDD 2 B8 SR &
FWEZ 012 (JECFA) % , As,Hg, Pb, Cd, Cu 1Y) PIDI
23 9 S 0.002 14, 0.000 57, 0.003 57, 0.000 83,
0. 500 00 mg/kg'®~ "', 24 EDI/ PIDI < 1 i, A 1 i
1) 4 Ja 2 T A TG B S A R e
2.5.2 M [iFfE

TE TG A R i SRl T R4 T KBS TEAS , H bR fEFs
FIE CTHQ) ST 1Z R 1 T M3 2o oK 4 U 4
Je& XU B PEAG ik o B H IR 25 i o i 5 8 HSVA R
B R T THO M E S 2 [ A2 ph e
WA RN 4.8 ¢ MM AN RIKE RN 1500 g,
WY THQ <0.003 2 B, [ 4% 28 4 B A8 25 5% A MR i

k6 SALEmEEKRELER(n=6)

tE #EhE(ng/kg) MAT(ng/ke) BT (mg/ke) W) Y(%) RSD(%)
As 0.3 0.23 0.4528 96.87
0.23 0.23 04555 98. 04
0.25 0.23 0.4930 10565
98.39  4.06
0.23 0.23 0.4502 95.74
0.25 0.23 0.4671 94.39
0.4 0.23 0.4692 99. 65
Hy 0.057 0.055 0.120  100.00
0.058 0.055 0.1121 98.36
0.054 0.055 0.108  103.27
9.06 2.9
0.056 0.055 0.1090 96.36
0.054 0.055 0.1081 98.36
0.053 0.055 0.1069 98.00
P 212 2.06 43479 10815
2.03 2.06 4353 107.05
2.06 2.06 4.0047 9%.77
104.14 438
2.08 2.06 4.1048 98.29
2.06 2.06 42103 104.38
2.08 2.06 43092 108.21
Cd 0.036 0.033 0.0605 10152
0.034 0.033 0.065 6 95.76
0.035 0.033 0.0675 98. 48
9.8 2.6
0.037 0.033 0.069 4 9.18
0.033 0.033 0.0668 10242
0.035 0.033 0.0670 9.97
Cu 7.16 7.37 14.3649 97.76
7.39 1.3 14.6341 98.29
1.7 7.37 15.7395 10881
100.90 4.6
.12 1.3 14.760  103.20
7.59 7.37 15.0595 10135
7.60 7.37 14.6741 95.99

A7 BARZAMIKRESFHLEASENELE R (ng/kg)

TE 1 2 3 4 5 X(%) RSD(%)
As 0.220  0.250 0.240 0.230 0.240 0.230  4.32
Hg  0.058 0.053 0.058 0.057 0.052 0.055  4.63
Pb 2.080 2.010 2.050 2.030 2.140 2.060  2.20
Cd 0.031 0.035 0.033 0.032 0.035 0.033  4.82
Cu  7.180 7.420 7.650 7.090 7.530 7.370  2.85

B S KU 5200 5 2 22, D) 23t s A Sl XU 52

THQ = (Cx Fx EDx EF)/(BW x AT x RFD)

o, € Ry AR 2 e 3 v 4 T B (mg/kg) 5
F R EA LA I RE (0 R H IR R 4.8 g5 ED N 54 5%
T A AL B AR R (4% 30 1) 5 EF A
AR R T AR B KB (F 30 31) 5 BW R E AR &
PR IR BT (57. 3 ke) 5 AT S F- 345 fi 7 55 43 J ]
AR E] (PR NFAR TO4E x365°K/4) RFD
LERE (USEPA) Y H Z %4t : As, Hg, Pb,Cd, Cu 43
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5124 °0.000 3,0. 000 3,0. 001 5,0. 001,0. 04 mg/kg) !,
CIE WS EEE DI SOPNN(3E P AN S 2L ¥ <]
FIOCR LR L AR, SRR A TTHQ #R 1t
=Ny | R/

TTHQ = THQ, + THQ: + ,-++, + THOn

TTHO<1.0, 3 W TCW] 5 XU F& 50 ; TTHQ > 1.0,
FEHRE AR A= KU 4 P REE R TTHQ>10. 0
RN PR RO o
2.5.3 LR

[t A e g B As, Hg, Pb, Cd, Cu 5 Fl e E 1)
EDI/ PTDI< 1, RIIAN AR A [ 4% 22 e 28 v B 4 )
1) JC B WA 2 e LA HARfE R (. THQ < 0. 003 2
VP BRAERS , A 22 P REBE b As, Hg, Cd, Cu Y HL—
TG FR B R R AR i 3 7 A XURS: 52 ) 5 {H Pb T R 1Y
THQ =0. 004 226 > 0. 003 2, AJ BEXF A B 7= A XU
SR Pb LR 22 B TTHQ $8 80 AR , Pb LR
F TR S R T 54% o 1EILEE 8.

8 BEIARGAVIE %A R iR

TE EDI(mg/kg)  PIDI(mg/kg) THQ TTHQ
As  0.000 0192670 0.002 14 0. 002 359
Hg  0.000004 607 3 0. 000 57 0. 000 564
Pbh 0.000 172 565 4 0. 003 57 0.004226*  0.007 818"
Cd  0.000 002764 4 0. 000 83 0. 000 102
Cu  0.0006173822 0. 500 00 0. 000 567

i AR T E AR Y,
3 iFig

R MR FHIURE RSP, 5 ERIE T
BYIAH O T4 8 Ty e N & B AN 5 o i, B R
— R g R AN [ A 2 e T Lk
AR RGO, Fe R 25 o R, X rp As, Hg, Pb,
Cd,Cu5 FhE &8 LA FE XK MR I 75w HA &
B S ARG N WSO G TSSO [ A £ o i 3
L b 5 R 4R A TR ST T BRI, X R
W7 352 04T T 25 88 A R R | AR B 480G % B T
B RE AT A R R I 5 e B 5 (361 AR 22 o Jie 3 v ) H 4
J& M AT E TR SRS 2015 4E RS E 25 8 (—38))
LRSI TF L L S M E AR A EICR T A bR
PTG LT, AR50 Hh ) [ AR 22 o e 3 SGHEATT T fi e RS
PEALT, 485 5 7R B A2 R AN 2% A AR 3 o P e i e
S HH R Ph JTER A THQ > 0. 003 2, AT HEXT A M4 fg
SR A RS S ], A o A 7 e A v LA S k) 2
My Pb TR N AR E
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