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Determination of heavy metals and harmful elements in Ginseng

MA Shuang—in, GAO Yu, ZHANG Yin-ling, LU Yan-ling, DU Yue-zhong*
{Jilin Ginseng Research Institute, Jilin Tonghua 134001)

Abstract:Objective The heavy metal and harmful elements detection items are added under the ginseng of the
Pharmacopoeia of the People’s Republic of China edition in 2020, including five elements: lead,
cadmium, arsenic, mercury and copper. The article aims to confirm the applicability of the laboratory
to this detection method, and conducting quantitative analysis of heavy metal and harmful elements
in ginseng to the basis. Method The detection methods are confirmed according to the first method of
atomic absorption spectrophotometry for the determination of lead, cadmium, arsenic, mercury and
copper in the Pharmacopoeia of the People’s Republic of China edition in 2020 Four-2321, and the
contents of heavy metals and harmful elements in ginseng are analyzed.Results The curve equation of
lead is Y=0.0075X+0.0282, r=0.9985;The detection limit is 0.69ug/l; The method recovery rate is
98.57% ~ 107.15%.The curve equation of cadmium is Y =0.0093X+0.0058,r=0.9982:;The detection
limit is 0.22pug/l;The method recovery rate is 89.8%~97.80%.The curve equation of arsenic is Y=
0.0943X +0.0471,r=0.9972;The detection limit is 0.62pg/L;The method recovery rate is 91.00% ~
99.00%.The curve equation of mercury is Y=0.0106X-0.0032,r=0.9979;The detection limit is 0.18g/
L;The method recovery rate is 95.38%~99.38%. The curve equation of copper is Y=0.0871X+0.0017,
r=0.9998;The detection limit is 0.042mg/L;The method recovery rate is 86.08%~96.68%. Conclusion
The method is accurate, stable and sensitive.lt is suitable for the detection of heavy metals and
harmful elements in ginseng.

Keywords:Ginseng;Lead;Cadmium;Arsenic; Mercury;Copper;Atomic absorption spectrophotometer

N2 (Panax ginseng C.A.Mey) "N =420 F Bt FHINFITE , IEXT LA SE I NS h B 4Bl T
Yy JmIome ZHEEEARMY) A A 2B R TER DRI,
SRR =5 B AR E Tl e 1 (SRS
W R R R RO A — 2k 11 SRR

AFREE IR, (e RN 26012020 4F LA 2 AZ(GFBILEAST).
SRR T 4R B LRI SO TR 12 SR
TS A3 R A D b AT T 960 % i 55 Pb i Cd i1 As SR Hg i Cu BRI (T 1

YEE TN DRUR, Lo AR, TR 5855 2 i, BB FE P b5t
“BEEE AT, B B 5, FENE P ZLAESE . E-mail: duyuezhong1 982@163.com.



14 RS ASHESCRRASTENSENE

EAREY) R W s O 3424 1000pg/mL) 3 EER |
IhWE | BRER URIR TS REIREE SR hIR S
F BUEAR LR mER B E A S (T
BIRARREE) ; SERFHK At

1.3 SLEAYRR

B, 404 K (BP211D) ; JE T IR W43 e 1
(Agilent 240FSAA); JR T IR 5 Y658 & 11 (Thermo
iCE3000) ; WO T8 % 2 48 (MILESTOMEETHOSA ) ; 2
RERE AL TR ZR (ED-16) ; #B4E/KHL(Dura24FV)

2 XWHIE
2.1 HEHRE I H
2.1.1 FESRE

W AR R 60 BJE e IR
2.1.2 FESIH R
2121 ot

KB PRBUIR oL 0.2, B B DU 2075 T b e
W INASER SmlL, IRA) IR, BN, EE A
£ B AT AR, BEF TN AR (R B RE 1Y
THRREFFEAE) oS 2 )a U v S FE B A
ZRNMABLAFOIRIRIER, I RERRRE T 2~
3mL, B4 FIKEEA 25mL B B EZIRE 3%
23, BPf, [RvE RNl BE R,

2122 L&

K B FRBUEGR FOHLEY 0.2¢, KE B FRE , B B DU
IFTHREEN  INGSRR SmL, RS B, SiFN
5 MERANE | B E ORI T P BRI A (R
{ESHE T AR EAE) M e 25 , UM i PN E
BRI BRI E LR ORI I IR R R
Heds 3 2~3mL, 04, FIKEE A 25mL B, R B
EsRAA):- g riem I 1 S O i b S il S i s = o 8
2.1.2.3 WILHR

s SRR R R OB 0.2g, KB FRE , B BRI
IFTHREEN  INGSRR SmL, RS B, SiFN
5 MERANE | B E ORI T P BRI A (R
{ESHE T AR EAE) M e 25 , UM i PN E
BRI BRI E LR ORI I IR R R
Heds 3 2~3mL, 04, FIKEE A 25mL B, R B
EsRAA):- g riem I 1 S O i b S il S i s = o 8
2124 KILE

K B FRBUEGR FOHLEY 0.2¢, KE B FRE , B B DU
IFTHREEN  INGSRR SmL, RS B, SiFN
5 MERANE | B E ORI T P BRI A (R
{ESHE T AR EAE) M e 25 , UM i PN E
BB, T 12002 EMAE A0 IF
PREERRIR AT 2~3mL, A, I 20% R IR TR 2mlL
5% e S IR AR AW 0.5mL, $257 , TH N 5% L IR 2 e %

WELEA ORI, A 10mL BT, KRR
LRI A I T R IR B R ZE 5, LB
P20 O W A | 5 S i S i [ B i e = RS
2.1.2.5 HoCHR

K B AR EUCHER FORLEY 020, KEBFRE | B B VU
CIETHIRREN  INASER SmL, IR AT B, iGN
35 EEANVE Bl E RO IS N, ST R (B
{XAFALE WIE AR PR ) TR e 2, BRI e
B E R IMAE LRSI I ks 2%
WG 2~3mL, 5%, KA 25mL &, IEH B
EsR7A():- 0 e 11 = SO i b7 X i1 I e S i e =
2.2 Z:filbrifEh £k
221 HotE

% BRI EAMERGE R, T 2%
Wik B, A ImL S5 (Ph) 1pg AR, 2> 9RE %
EHURPRER & R0E S, FH 2% 8RR B A
ImL 7354 0.8.16 .40 .64 . 80ng AW . /3 WG %
WEHL ImL, R85 1985 RR — S8 0.2% 5 FR BE 1)
VR 0.5mL, TRAT RS 20l A A 8B40 11k
o B WG, DI AR bR, e R R AR AR
bR LR |
222 L&

% B IR TEAMERBRGE R, T 2%
WRRE, IR ImL 58 (Cd) Lpg BT, 33
EHUBPRMER & R0E S, FH 2% 8RR Bl A
ImL 7335458 0.0.8.1.6.4.0.6.4 .8.0ng HIETE . 7357
KWL 10pL, A S0 R FARRS, M 5E RO
DI R A A e B R A A, 2l br o i 26
223 MILE

Fs% B R RAMERBGE R, T 2%
TR, B ImL S (As) 1 pg VAR . 2> 9Pks %5
U PRER & RGE S, FH 2% 8 BRI R B A
ImL 2355 0.5.10.,20.,30 . 40ng AW . 73 DG %
I 10mL, & 25mL &M A, I 25% LA B W (s
FHRTHCHD ImL, $257 , i 109% 30350 M B2 v W (I FH AT
BCl) ImL, 257, FHER RS (20— 100) B 241,
FEA] B FE B 80°C/AKIA T IR 3min, U, BE . HL
W, WA R A A LR e WU, ISR
PARTR Ve B R ARAR , 22 AR ERRZR
224 FKILE

% BHORBITEIMERBGE R, T 2%5R%
TR, B ImL & 9R (Hg) 1pg BIVATR . 79k %5
= IR bR fE I & W 0.0.1,0.3,0.5.0.7.09mL,
50mL A, T 209% B BRI W 10mL., 5% i 5 BR B 7
W 0.5mL, FE5), I 5%Eh BRI IR B L4000y
5 RUK B ZIE 5], Bk, WA S 4



AB#5E  GINSENG RESEARCH

2020 FE 5 H 15

P MR RO, DA BE R GhAR A, Vi 1 Sy o Al
B, IR R
2.2.5 figtE®
e PG T RPRER S R, H 2% R

WARRE, BB Il S (Cu) Lpg OIRTE, 43RS 2
EHURPRIEN s &, 29 IR WA 1o il i B
ImL 43 &40 0. 0.05.0.2.0.4.0.6.0.8ug HIVAW ., 1K
TR G B SERE | AR SERE R AR W Ay
BEARAR 2 HI bR 2R
3 &R
3.1 prifEdheR

F IR 2.2 ikt s on E AR E R 2 25 R
W1,

Fx1 EnRinEHE

Pb Cd Hg As Cu
0.0186 0.0035 0 -0.0072 0.002
0.0826 0.0135 0.0170 0.2397 0.006
0.1533 0.0222 0.0564 0.4625 0.019
0.3523 0.0443 0.0986 0.8628 0.037
0.4970 0.0667 0.1526 1.1465 0.053
0.6223 0.0780 0.1839 1.5407 0.072

Y=00075X+0.0282  Y=0.0093X+0.0058 Y=00106X-00032 Y=0.0943X+0.0471 Y=0.0871X+0.0017
r=0.9985  r=0.9982  r=0.9979 r=0.9972  r=0.9998

SEEG BT EE N R A R R R A 5
0.69ng/ml. . 0.22ng/mL 0.62ng/ml.0.18ng/ml. 0.042 g/
ml, A A TT 3R e B AR X g i, (AT L e 5K
I H TR,

3.3 HEE

VA RS A TAEIE T 0y Al B, 7EXF
R 7k FEE R 6 K, IC RSG5 K .
i, B4 ICEM RSD (n=6) 433N 2.23% .2.36% .
4.72% .3.80% 0 1.14% , FHILENT 85 T0 A (1N
W AT, AT RLE E SE IR H K
3.4 [N

FEBERE NSH 0.2g, B0 NG EE 43 3
FRAE 7 Oy FESh , Fod 6 (A I ASRHEY) B, 4500
F IR SR RN E , HCE MARE R 1.0/
ml [P HE RS ImL; #R7CE AR E A 100.0ng/
ml [P BRI ImL; SRITEMAIRE A 100.0ng/
mL BT B AR 0.8mlL; BT Z AR A 100.0ng/
mL A% R AR 2mL; H T E AR EE A 10.0ug/mL
FRINT SR ImL, 3B 2.1.2 Pk BT I S 2 4
AR 30T B R L2 3,

W% 1 B 85 58 R i AR T B AR £ -
YIRT 0995, &Pk R R AF, AT L T4 L R e =
3T,

3.2 KkR

HR A A A BN [ 24 8892020 4F R 705538 )
9101 R , 7E4%5 70K TAERNZR N gRE LI 0 98,
HAICE 1 ARFIEE AROLE , B HARER 2
FZ R LOD=3.38/S AN, 20H LOD Al B 5 & . o
DB RZE ;S ARERR R ORI, K 2h R IR 2,

R2 BLETARNE

Pb Cd As Hg Cu
1 0.0127 00031 -0.0842 -0.0013 0
2 0.0117 00014 -0.089 -0.0013  0.001
3 0.0123 00024 -0.0904 -0.0016  0.001
4 0.0134 00030 -0.1007 -0.0019  0.001
5 0.0130  0.0011 -0.1067 -0.0024  -0.002
6 0.0119 00022 -0.1215 -0.0022 0
7 0.0167 00028 -0.1220 -0.0026 -0.001
8 0.0130 00019 -0.1304 -0.0027 -0.001
9 0.0142 00023 -0.1297 -0.0011 0
10 0.0113 00020 -0.1331 -0.0017  -0.002
11 0.0111 00021 -0.1161 -0.0012 -0.001
FAEmE) 0001581369 000062041  0.017876826 0000581065  0.00112
MARES)  0.0075  0.0093  0.0943  0.0106  0.0871
RMRLOD)  069ngml  02mgml  062ngml  018ngml  0042ug/ml.

=3 B ERDOlLE

Pb cd As Hg Cu
’fﬁ/ﬁ% 176 1273 -188  -101  0.0415
PRI 400 40 8.0 8.0 0.4

4148 4895 743 583  0.4282

4462 5023 743 770 0.3989
W 4109 4865 737 793 0.3858
wE
(ngml) 4236 5046 789 763 0419

4358 5106 728 795 03988

4310 5185 792 793 0.3860
A

HHEAILEBPEER (n=6) 35K 98.57%~
107.15% . %% 89.8%~97.80% . fifl 91.00%~99.00% .5k
95.389%~99.38% 4li] 86.08%~96.68% ., i RILERE
b 1 BRI R 72.88% , 28 At Ao R A
9o BT HEAERR AP AGEH, HARFE A IR R
RO S5 TRER, SCIRES R, ST R IR L
RINTE 75%~1209%3 [l N, [EISCREE R KL AT,

35 WS E

PRI 6 D ASHRERTE 2.1 5500 F 45 2 v, 7

2.2 Z M N TR BRI 4,



16 AB#5E  GINSENG RESEARCH

2020 EE 5 HA

F4 ASHEGERAELEEE(mgkg)

Pb cd As Hg Cu
1 <0.086 0.18 0029  <0.0090 8.44
2 <0.086 0.14 0022  <0.0090 575
3 <0.086 0.17 0.10 <0.0090 14.5
4 <0.086 0.028 0056  <0.0090  9.41

5 <0.086 0.017 0.029 <0.0090 7.27

6  <0.086 0.0062 0.030 <0.0090 8.26

Fe( A N RILFNE 25 H1)2020 4ERR —F A S0
THUE A Sme/kg, BANEE Img/kg, BRI
2mg/kg , RATEL 0.2me/kg , AT 20mg/kg?, HiAr
BV FE S GRTTER & B ITERI IR AR5 3 Al
JCE & e o FETLIATR ) 6 A ASHE R ITE A
I
4 it
4.1 PrrErhZeagAE ¢ R 8L

BRI E i sk AES o BT IR AR
KT PSR , A M B SR 50 S 4P)
T A, 75 00 i L A 23 52 i b v i IR RO RE | 38 1
HZRAHSC R B . AR 2 7 i S Ak R A
SETTHA 2RI, 1 SR T A SRR ] fif
KT RERASE J5 FEIT IR AR 204 ST 2R E VA b Byt
AEBFXT IR TR IE A S0, SO SER kT3 |
MR R G RN | SR se e S T S%TE R
Feor R R A SR AT LT R R A L
M5E

P IR DG I s 2 i A v I 2k A A OC R AL
ARAET 0.995, ABSCHIHSE SRR 7Lk
R o SR TEUER e WL RAE AR ik 2 A5 T
TR BRI W RO I e b 2, B EG, IRHRE AR
PRI AR RS, JUROTZR BIpR A ¢ R 2L
BIATIRE] 0.999, 2l bn v 2t 1 2% ks il Jy v
W AR REUZAHE 5
4.2 FrMIERS R EUZ

6] — &% AN FIC R B REUE AR, R B

1 A B ASATR |, KRBT AR X RAUE G, T AR A X A
MIRR ST, ASFEALES X R — T R R AR, REUE
o e 7 PR PR AR, EL AR 7 ARG I 3R L A /) | AR
PRI H e 8RB 18 A ER A
43 N ESEME

[RGB R DA AR AR E R, A5 IR BBk R 1
AL R TR E R, ISR R AT B 252
TR R BT 7 B T R R X 45 o R kS 2
R, Seub i BROR TR I E A RE e, 75 AL R i
1E 105°C)5 , A REIM: R 4T
4.4 BHIMESEHCR

AR TR S EEIMEE, FIF R MRS
56 TR Z R, T LASE s v phh 22 2 el 5206 | AR
SEHBRER TCIR
5 #&ig

KL EM A ZIENEASPESE L E

TR S, A O R RAF KPR A AR A
=L AERBE R, AR E TR B O rEs
I SEAN T 8 S R

2 % X W

[1]3 4, 2 97 5% R IRAK R T RO &6 6 5 %
MNEBESAFELELT ()] ITTESHRFFR,
2017,19(10):37-39.

[2]BEBE T S A0l fR 7 sk st AR T BB E 4
F 09 % i LA F AR LA B 5 R,2014,23(1):
4-6.

BIEELEER A%, PAEARLFEZHRM)
T E E AR R, 2020,— 358

418 KR ot FHEAREFE M)
LT P B E 2R d ik, 2020, 79 3R:234-236.

[5174 45 4k 3% -5 B0 B F Ol R 2 A A
P H4s 48111 AR T,2019,46(23):102-103.

(611 3% A, 36 5 MK fR— R T BOROR k) 2
RBLWABZRFPHEEERBOEFE (. BRAE,
2018,(2):43-44.



