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Abstract: The Panax genus is a crucial source of Chinese herbal medicines, including valuable species like Renshen (Ginseng Radix
et Rhizoma), Sanqi (Notoginseng Radix et Rhizoma), Xiyangshen (Panacis Quinquefolii Radix), Zhuzishen (Panacis Majoris Rhizoma),
Zhujieshen (Panacis Japonici Rhizoma) and other valuable Chinese herbs. However, heavy metal contamination poses a significant
challenge, severely impacting the quality of these medicinal materials and their domestic and international trades. This paper
systematically reviews the relevant literature and data from the past 30 years, summarizing the current status of contamination by five
heavy metals — copper, lead, arsenic, cadmium, and mercury — in Ginseng Radix et Rhizoma, Notoginseng Radix et Rhizoma, Panacis
Quinquefolii Radix, Panacis Majoris Rhizoma and Panacis Japonici Rhizoma from different regions, using the 2020 edition of the
Pharmacopoeia of the People’s Republic of China as the standard. The results show most methods for detecting heavy metals in Panax
genus and related Chinese herbal medicines rely on traditional instrumental techniques like ICP-MS at present. In the future, faster,

more convenient, and more sensitive detection methods should be developed. Additionally, to mitigate heavy metal contamination,
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efforts should focus on reducing heavy metal content at the source — during cultivation, transportation, and processing — to enhance

the quality and safety of Panax-based Chinese herbal medicines.

Key words: Panax L.; Ginseng Radix et Rhizoma; Notoginseng Radix et Rhizoma; Panacis Quinquefolii Radix; heavy metal

contamination; detection techniques; heavy metal repair; safety assessment
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[ 2 2R B SEnt EdARdEREATAZIT, JFT 2005 4F
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Table 1 Domestic heavy metal limit standards
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Pb Cd As Hg Cu
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5 bR GBIT 19506-2009 (HuFHkr &= M HMK AL AS)

[ A5 GB/T 19086-2008 (HiFARZEr= M ih=-+t)
DBS22/024-2020 (£ &z herE &5 ERH A Z)

FAEbr#E TICATCM 001-2018 (TEAENS M MK A KRS

FEEMEETRMNRKERFRE)
WM2—2001 {245 FAE Y K 5708k B 1 S AT M bR v )
(B M ARAED

i 23/ISAF/2022 SHtr A EEEBEMAEHILETE. W

AW IR FE FNAR 265774 BF PR 2 bR v HYE
T 75 1051861110 54 25445 4 PR = AL o

AZ-WEES-=6-0T% 50 10 20 0.2 20

Ll 05 05 20 01 20
Xih =+ 50 05 20 01 —
NS 05 05 — 006 —
NS UM B 05 05 10 01 20

NS B 25 W) S5 50 03 20 02 20

ANZ 50 10 20 02 —
ANZ @ s 2 20 — 50 05 150
NS @S2 50 10 30 02 —

“=7 R, R

“—” _not limited, same as below.
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Table 2 Foreign heavy metal limit standards
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Fig. 1 Literature statistics of heavy metal residues in

Panax genus in recent years
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FARH, ASCEL (FEZ ) 2020 SRR IRLE N
WA, MAFHIANS . =B RS E S
J& 5 GG DLBEAT Gt 1Al

PR 1) R 2% A FH A PR, RFER A 7 th g
REMNS., BEXT 1994—2024 FF35 G NSk
REIE ST, WHILER Cu FEAKL 639 17, BIR
HEbR; Pb FEAEL 656 4y, BAREN 1.98%; As ff
AHA 1y, BARERN 0.24%; Cd FEAKL 643 13,
PR N 1.56%; Hg FEAEL 301 1, bR &,
EH] 7.64%. MHLZ T, T HIX NS FEA LA
B/, BWRICE Cus Pb. As. Cd. Hg S EFEARL
S8 68 714 71, 66+ 71, FHH As. Hg {7158
FRIEDL, AR HAN 1.41%. 9.86%. LAk, Xt
T oA R B A P B R D I AN SHREAR, St
— VN HABIX, 2% Cu. Pb. As. Cd & EFEA
By 208, 223, 140, 211, ¥AREBFRIEN, H
Hg FEAHCH 124 47, E@ARER 0.806%. RIEK %R
BARTTEn, ASHEAT Cu R IUEAREN, T
MRFDIL T H X P P2 NS 258 1H) He HFRE ™
#, Hg FiE/ 8 0~0.243 mg/kg. AL, FHk
X AZ Pb. Cd T EEILTHXAS As S EB
B AR5 e 70 A 5,781 0.32..2.87 mg/kg.
DRI, 7EPioAE Ik 72 B EE N SR % Hg Al 2 42
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IR T ARERNASEM X PRE, FE & 3055
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Table 3 Exceedances of heavy metals in Panax genus herbs in different regions
. Cu Pb As Cd Hg
S FEASL @B E% AR ERE% AR ERE% AR ERE% AR BRE%
A& FH 639 0 656 1.98 411 0.24 643 1.56 301 7.64
LT 68 0 71 0 71 1.41 66 0 71 9.86
HAlr 208 0 223 0 140 0 211 0 124 0.806
=t =~m 847 6.85 975 421 933 9.86 906 8.06 384 2.34
HAth 134 1.49 161 9.94 148 3.38 130 1.54 74 0
s ERl 422 0 414 0 398 0 456 0 420 1.67
41 64 0 58 0 58 0 58 0 58 0
(URTE I 26 0 15 0 15 0 18 0 15 0
®¥Z P 41 63.41 41 12.20 16 0 19 0 26 19.23
FHoAth 28 39.29 25 13.04 12 0 16 0 12 8.33
“ RATEF
“/” no origin recorded.
22 ZETAEHRESESESH J Ry B = 42.93 mg/kg, B (25 8192020

ARG R G B = L e XA = A R A R
SCHRE 37 R, AESRSCERA AL 71%, BARRICEK Cu
FEARKL 847 1y, BFREN 6.85%, JESEIR AN
32.3 mg/kg; Pb FEAKL 975 13, HIREN 4.21%,

SERIEERT 8 5225 As FEAEL 933 1, #BFREN
9.86%, R EUR RN 25.28 mg/kg, HHMEHE
10 (5% Cd FEAHL 906 1y, HibRZEN 8.06%, [
IIHREN 5.50 mg/kg, HHUMLELL S 5% He B
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24 PFHERKTFEARMREEESENH
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TZHIAHKRCERA 4 5, fICE Cu S EMFEAR
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16 19, ¥WKREIR. HRHKTFSHEELATHarmE W
JIZE L, BHfICA Cu. Pb. Hg BEAEZ 5y 28,
25, 12, HFREHIN 39.29%. 13.04%. 8.33%,
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E, WS, BATE o E 4R i
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BeAniE)) UMENtRE, ST AS B LIRE SR
T G OUEAT ST VEA
3 ASHMETEEESES =S
SBEWMSEITHRBMASHELE pH HH
5.67~6.37, W (LIEIAEFRHE) ikl Cd<
0.3 mg/kg. As<<40mg/kg. Pb<<90 mg/kg. Hg<1.8
mg/kg. Cu<<50 mg/kg, iR &8 & R iR
F 9 Cd>Hg>Cu>As>Pb, Hrr Cd (iR
=, N 10.54%, BTE 0N 0~3 mg/kg: Hg (i
FRFEN 3.94%, FREDHCN 0.003~2.18 mg/kg; Cu
PR 1.64%, 7%y 0.008 8~205 mg/kg:
AS\ Pb i@ﬂiiﬁ*ﬂ?o mﬂé 4_[26—29,32-34,132-134]O
32 =tMHETIEESRESESH
SIS R = LR 3% pH{H v 5.5~
6.4, MRYE (LIEIREGRAE) ik, FARESER
AR E L™, Cd AR SIE 65.06%, =i

®4 ASRHMMEIIRESRBIFER

Table 4 Exceedances of heavy metals in soil for Panax genus herbs

b Cu Pb As Cd Hg
AR i FEAKL BFREE%  FEAY R AN BRRE% AR @R HAR ERRE%
ANSHEIX 5.67~6.37 305 1.64 698 0 547 0 583 10.54 508 3.94
=LMEX 55~64 525 40.19 747 12.31 826 31.72 664 65.06 397 15.87
FESAEX 55~7.0 25 0 5 0 25 0 25 0 5 0
KTSMEX  587~692 10 0 10 0 10 0 10 20 10 10
T SMEX 5.98 15 0 15 0 15 0 15 0 15 0
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BHUON 7.47 mg/kg: Cu MBI R L 40.19%,
R E BN 356 mglkg: As W AR R EIA
31.72%, e BUE T 80N 310.4 mg/kg: Hg HIER
RIS 15.87%, i E 80N 3.5mg/kg; Pb 1
EAR A 12.31%, fe i i & 70 20N 330 mg/kg.
HAaEYHEE BEME, cd. Cu. As. Hg.
Pb 435 N4 E T S E A 101, 17.8. 33.74. 87.5.
13.98 f%, R =LFME 23 Ei5 Y H
AW BRI G , X—45 2 5 Huang 251139
Xof 4 [E] Y B P E 4 R S G IR A AR T,
BE— AR T =-EM R X s Y g T E A L L
% 4_[72,74,78,81,83—84,88—89,91—92,94,97,1007135—144]o
33 FEFESHELTEEERESENH

KTVAES L E SR & 2 N0 & STk
AR D, FEAKEWMECNA R Cd. Hg. Cu. As.
Pb [IREARE 5 25 5. 25, 25, 5, B4t
BRI PGS MIE 3% pH H 8 5.5~6.2, 3% (L
HRIAEEARUEY IR, XL IR AR E 4
oY AR [ERERERZ, Cd. Hg & E
Bt A EP ) LI A, H 84% M EES A
Cd s Tk E, Fit, FFinsmx 3% Cd
YA B, MR LI 4. IR 4031450,
34 MTTHERKTESMETEEESRSENH

KIS K7 S M L5 E S8 A%
SCERYIN 1 RS, 010N 2010, 2014 SER K. 1T S
Pl L3 pH v 5.98, BTl R A KISy 15 4 H
BIRENr . 5aE SR s EmEt, XS
FEA Hg &0 % (0.07 mg/kg) i4sE Hg 75 5t
fH (0.04 mg/kg) 1) 1.75 1%, Mgz, BR¥
SR 1% pH N 5.87~6.92, Pl -1EREAR
104y, Cd RS HCN 0~1.98 mg/kg, E@IRZEA
20%; Hg &/ HN 0.107~0.365 mg/kg, HIRR
N 10%; HRYIREBIR. BT ERFZ 1 E 1%
BEATHE— D e AT, DABf R AR KR B R A
LA 4, LR 41301460,
4 HMEARIIR

L M AR A R A AR A 55 R R A7 A
HAE GBS aMEEEg g%, mE&HENNE. x—
IR 22 AR R A e A R T TP IR PR -
HR 2 AR G 2 24 A EE B R 4, FEIRT R AN
TRAg R T EEER, —HZREEEISY,
W 7 B R LT R e A, 6k N SIS A R A B
Joho DRIEG, RS YRERfR 23 B RO RS I b 2 o ) 4

TR, AR ARG O R ) I, R4
PR AR AR R . AW FUEXT NS B EY)
HE BRI AT kG t, FEEH T
GMEEBSITRNTE, U CAZRh AL R
WITTEARR” M NS @24+l 55485 7
1ERKEE, e S EEEAN LA H G, 3t
giit 97 AR, Kb kNS, =6 S
[FISCHRA 300 49, 19 3.

41 RIN-TH KK EE Cultraviolet-visible
spectroscopy, UV-Vis)

UV-Vis [} 5y K 2 8 H 4 B e 5 Hh- 7] WX
BN BRSO, (R ] S R i) R
A CAEY), 1RSSR WGV A AR E 1)
WOGRE, feZmid I X H B SRR E KT
IR RE, AT LARA E A ot B < R FE D7), %07
EERAETIE . RS, (207 E IR RS, ML
XA AFERA A HYUTHRRE T 2  ZITEE NS A
VOVEZ E &R IHK LR P CH 4 FRRkigRz234850,
FEMT 2008—2013 4, HBEPTHEEREL
TEMNGE, FEARNRE R T B, H
A&7 O E R T2
42 JR& F W Y K i& £ ( atomic absorption
spectroscopy, AAS)

AAS SRR IRE VAR A, AR SRS TR
T, ORER MR R AR, EBSETS
WSRO, d A R FE A Dk SRR E
RATERSWHESPAHFNESE RN SR, It
Ah EITER R R SRR A X BRI
T2 TG54 & S A I S 47 i
T E /T SRS EN S TR F A &8
JLE, W As. Hg. Pb %%, HE5HAMEAMIL, #%
TIVERIRE S A S oy BT il B AH X K HAN R 2
TEER RIS 73 4T. A 2004 SE KRN =-E Cu 5 &
WE A 1 RIE R APY, ILF 24 HASEHK
E N HZTTE . SITEAELT 3 AR I R A
PR EE, BT HARAERIE ., A BAR, 598
se— Mo EERRIEAR .

43 FEFR XKL XA (atomic fluorescence
spectrometry, AFS)

H 5 DURE S AT I AL B, (A0
ASESE T IR BN ERKIEAOET, X
SE S R TR B YR R RO, AT ERIE B3
RE, WRESRFEREBIESFERES, BBUHERE
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SEWACHI IO B 2T 5 A I B e Ol ik BE
BETTRAT B4 & U8, B0y AFS. 7R BA R
) RO, BE RN BRI TR, HY
AAS HLL, AFS HABMRMERTIH, BiEH T2
FCERII T, EiZEMAEEA R, 2HTE
Hg. As. Zn. Cd FF7c R, fEANS @ N E D,
IVA 6 E54RE511524.81.93.97.121)
44 BRERBEFETHR FLRHREE
( inductively coupled plasma atomic emission
spectroscopy, ICP-AES)

ICP-AES #% U T H ey il 55 1 11 WU RE
vty HH PR JER -, 0 T 38 a4 A U B G 3R R A R
TESGIE 2050, I kR RN i 2 focs. A
A w R BUEART 5T 5, AR E TR D
Preh RBLH 0, 72 H T2 oo R RN 7 M 205
U1 BB & B Bt ELUORE i A SR, X T
— SR MM ICER (W1 He) Al RESTEF L
Bk, FHOUEAUER . & ICP-AES HIREH™
ZH TR EEE S, BEEANSZRESR
5 B B T A SR SCHRRAR X 2D
45 HBEBEEFES FHERIEA (inductively
coupled plasma-mass spectrometry, ICP-MS)

ICP-MS & REE TR E TR M
THE A ICP ke 710, I B n X s
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