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Research progress on holistic quality control of Notoginseng Radix et Rhizoma
based on effective ingredients and exogenous contaminants
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Abstract: Sanqi (Notoginseng Radix et Rhizoma) is one of the valuable traditional Chinese medicines with dual purposes as both food and
medicine. It has a long history of use and remarkable therapeutic effects. However, the quality of Notoginseng Radix et Rhizoma varies in
markets. There are even illegal behaviors such as substitution, adulteration, and mixing with inferior materials. In addition, the pollution of
exogenous pesticide residues, heavy metals and harmful elements in Notoginseng Radix et Rhizoma cannot be ignored. From the perspectives
of effectiveness and safety, this article reviews research progress on authenticity identification based on active ingredients and intrinsic quality
evaluation of Notoginseng Radix et Rhizoma, as well as detection and determination of exogenous toxic and harmful pollutants in
Notoginseng Radix et Rhizoma. It would provide a reference for a more scientific and reasonable holistic quality evaluation of Notoginseng
Radix et Rhizoma, and lay a foundation for ensuring its medicinal value and controlling the safety risk for food and medicine use.
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THEOL, FECC B 25 B S Y B R
AT ENE . B = LR 255 B V5 Jebff 78 E B
FHAAHERRAR By, 52 BRT A3 IR I R 0%
B AR 25 AP H A PR, 2 o8 5 BB
BHEERB YRS, NN/ WM. HEm
FIR. KBRS, KT = LM R AN Z
FEVERE A, K@ = A A R ORI R BLSE R
Ko ALEF T H 2015 LR =LA 255k B kG
T SCkIRIE, 5028 T IR 2 R%0E - FES T
ARFR TV ARG ik FEAR A L, I
x1.

BEE R AN R BRI, =Bk 2y
(1 M W AR A W K, IR EE TR & AR 25
%o WK LC-MS/MS #5377 7 £E 20 min P
P E = 508 AR AR A B 1. WA
WA H RE, TR 2SRl Kk, 5ol
PO R BT AT ROV BERR i AR AR 5 741 39 Fofe
XA WLERFIA NI 2 Bhd e I & b
FERREL, LRSS EES . BHar, =
5 AR 2 5% B RS U Y S T ) A B T R
(177 171 K R » 24 KL ) QUEChERS (quick;, easy, cheap,
effective, rugged, safe) 77y &fp) 7214 F HIFE i
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Table 1 Detection and determination of pesticide residues in Noftoginseng Radix et Rhizoma
REGHE P FE il % 5k 7 iR A SCHR
262 CIESIHEEI GC-MS/MS. HPLC-MS/MS 16 fit=-t %54t 49
61 £ . QUEChERS UPLC-MS/MS / 50
17 PR ST ek S GC-ECD SH=-LRA 20 A =B 51
8 QUEChERS R -Z Wik 4 GC-MS/MS 65 it =-t254+ 52
212 QUEChERS 2 Ht-[EAHZEHUAE#4L. GC-MSIMS 66 fit=-L 2544 53
66 2 K QUEChERS UPLC-Q/Orbitrap-Full MS-dd MS2 50 #tt =24 54
10 K. QUEChERS UPLC-MS/MS / 55
33 £ B QUEChERS GC-MS/MS. UPLC-MS/MS 60 Ht=-bZ5H+ 56
249 2 K QUEChERS GC-MS/MS. UPLC-MS/MS 121 L=tz 47
38 QUEChERS #2 -l AHAEHUH$. GC-ECD / 57
74 £ B QUEChERS GC-MSIMS 20 #L=-bZ5H 58
18 o & QUEChERS GC-MS/MS 15 ft=-t %54t 59
201 o & QUEChERS GC-MS/MS 90 Hit=-t245#4+ 60
2 £ B QUEChERS GC-MSIMS 50 Hit=-bZ5H+ 61
508 o & QUEChERS HPLC-MS/MS 41 fit=-b2#t 62
5 £ L QUEChERS GC-MS/IMS 34 =R 63
18 £ B QUEChERS GC-MSIMS 5 #t =tz 64
39 i & QUEChERS HPLC-MS/MS 60 k=254 65
203 QUEChERS #¢ - AHXE M4 GC-MS/MS. HPLC-MS/MS 58 fit=-L 24 66
20 £ B QUEChERS GC-MS (SIM) 55 Ht=-b24 44 67
9 P 5T ok 7 S GC-ECD / 68
8 7 76 75 B - [T A A UL GC-FPD 32 it =-t25Ht 69
24 PIERER 5 R B AR ZE 4 GC-MSIMS 3BH=-LAM 21 =L EE 70
116 2 K QUEChERS GC-MS/MS 180 fit=-t254+ 71
8 AR GC-FRD 1 #ft=-t2# 72
35 £ B QUEChERS UPLC-MS/MS / 73
203 LGSR AR BN [ A AE HURE 40 GC-MS/MS. LC-MS/MS 71 HEHr e =B 29 it =-t2544 74
9 PR S e GC-ECD 60 it =-t itk 75

1K AR REAE L
/-detection of real samples not discussed.

AT AL 7V . SR BB B B 2 RS E 1 2
JS7 M DA, E T v R RE R s B IR R
REA AAPRIR S A T, 2 H i = LR AR B
W E R Tk A, EREBIEF UPLC-
QOrbitrap-MS #7. | =H 66 Fhifk 24115 B fa il
J7E. %7K Full MS-ddMS? 34 R A1 5,
i 5 R B E RS S B E R AT B AR
PO TH AT, FEBH PR 253 Full MS B 3
TR, 5 LC-MS/MS FiEM L, &k HALE
T, ERANRGEOT, S EE e
CWTHE A (5 B ICAC SR B AR A P e T

=R I AR 25 5% B o AT R A H R
i 100%, B0 BT =R 255 B 15 Y 1 R Ak

PR o JEIEXTT 10 4F =-BRIR AT R0 AT,
AP GEE T SORIRE R A AR 2. 5
HAEUIT 2016 SFARE RS RIEA—F, WA 1, %
R SCIRIRIE , A B R R T RS 1 R
M. NRAME, BEBERELG. 2R WEHE R AE
MEL R AR TR, WEEENE. =R
TIRHEEIR . MR . RIS RS, Rl
FILIE SR A BN TS0, K EE 7 s Ak 245
WA =OME R B ARZ . 9 MR
=B LA P A B 1 mgke, BIEHE
A TUEREIETR . SRR I, SR
PIIAME, WERE R L JR I AR FH TR 1 R o L,
J&E B A — MR EE R A, TR =t KE
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Fig.1 Pesticides with a high frequency in Notoginseng Radix et Rhizoma from different literature reports

5, J7ERITEUOE 16 it =AM =L H PG
JE AR EHE N 0.19~8.07 mg/kg, Hr 8 ftik
B 1 mg/kg; AFEAEECOILE =L M E
HAIRFR B EN 0.03~1.15 mg/kg A1 0.001 5~1.100 0
mg/kgo L EUHEE R F I P T = CARE R LA
JREMIBTIG, 1E =LA TR IR B A I Hh 1) DGR
B M7 ERIFEEUONIE 16 = LM =LA R
SR E R EEE N 0.05~1.76 mg/kg, Ao, Fir
L 4VF Geng 2561315 =B 24 b4 v T SURY FE 2K 1) B
EREEWEEL 1.5 mgkg. 1ERNEEALEEK
24, FLEUHFE AP A A A 4 B FE R LA
FINBEYDE B, HAE =B i m s 3R =ik B
EARZM. HeAk, SRR IR =
Bl HmARZ, HEmmikBEESHN 2.3 5.4
mg/kgl®, Pi A =LA I AR TR R R K 2yt
3R O, VSR SRR A2 il o — LR 25k RS
YLt LR

R B L0 NAR e IR U, il e P e
(1) e K% BE% (maximum residue limits, MRLs)
R A GRS EERE. Bar, (hEZ
#) 2020 ﬁﬁ&ﬂmﬁa‘&iﬁ}# (W2 w33 Fh
ARARAASGKE, AR CER, JFAHT
FEEMR 0.01~0.2 mgkg. (EAFE=-L4H XA
RUGES5ESEREEELCREN & KEHE)
(T/CATCM 003-2017) BlAbriErFRHE T 206 T
MRLs. Mt4h, XF = HRIRAFRE TS0, (2
FAREW) B il 703t O SR T AR HE Y (WM2-2001)

(HEEAR & STl =-E) (GB/T 19086-2008) %
(i 2 A ARE B PR 25 5 KR B IR &)
(GB2763-2021) Hn{ENIRES . B E KRR
24 18 Sk 4 1 R0 o 245 v AR T G ) M bR A

RIAWIERE, =LK RAEA R 18
DR AR R RV RY, =LA

BT G £ KU UG, B AN 2l i
JRfRE R fE T T40T6 T T L, EE N, =B
WEATREATS Y REBN S, RPN =LA
ARG . mE A, M =R TS
Pt e, St ot =B R 2GR B TG Je i sh S
W, R FE— PR = AR 25 5% B B A v 4 1
SE M AR BT G ISk B 1 B B

2.2 :—tﬂhiﬁﬁﬁﬁ%’tﬁ}wﬁﬁ%
BT AR RS S, =B RESRE A ET

Rtz 2] 7 /zaéﬂzo MR Z WESE A
FEILROHE (PEZGH) 2020 FEROEE FIE (Pb).
B (Cd)- Tl (As). 7k (Hg) A4 (Cu), M4% (Cr).
B (Zn). B (ND %, B =t omy 2Rk EE
BRI, B BRI AR FH 45 S BRI
BMESRYE SER S, DENNT = LAEE R
) B G S G RS TS K B Tt — AP 1 15
HHIESE AR ORI E \ﬁﬂﬁwmm,km
=R X RIEAAE AR FIFR R Cdy As.

P54, HALL Cd @Bhric ™ E . %%,gt
AN [E AL B 8 R R N E R IE e
ErREN - LESBRAEECRG RN —EE
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R . 3 IS AR SE ORI F A=) s A R B3 12 RA0F
i 7 =B FERRAL E S Ishe /), KILEMR.
R PSR AIZEXT Cd s 4R RE I A5k, X Pb IE
e 1w, X Hg e SERe J1sas, X Cr S
RIS . DIGHEBER MR E, KL=
L) Cd. As FEE T Cd. As FEAEREE
(PRI, R = LMK E) Cd A1 As V5 4% 32 BRIR
T4 RITHESESAESCRR T He, = BRI T
x4 Cdv Pb. As Al Cr [&E HERE /1358 T Ho 356
gy, Horr, X Cd WE SRR T mom. thah, REFIK
RE A ASE A AR 2 = -CFP R R SR TS e, AT 55X
=L ESEEAETRG.

=L E SR XA TR R R 27
FREETIRE . IRACTE AR 2QIH R AT RE S 1) 4%
K JE T IR 83) J 7% e e i LR
A% S TR EY: (inductively coupled plasma
mass spectrometry, ICP-MS) B4, HiEH &5 BT
IR F R HRAE AT b o B2 S 8SIR F
WHREA ICP-MS X = m L= X B 27 #=-tlx
HARE#AIY Pby Cdy As. Cu IS E, 21 (%
MY Fe il a8 SR e AT W bnife ), =LA
Cd. As HIHBFREN 62.96%. 37.04%, M F i Pb.
Cd. As. Cu WIEARZEDHIA 37.04%. 33.33%.
48.15%-~ 3.70%, K =-LHH Cd. As V5 4™ HEEL
NI, SRR ] ICP-MS X5 4 N7 X
60 It=-E Zn. Cu. As. Pb. Cd K& EHHTIE,
Z i (PEZH) 2020 FERR, KL= B Cd.
As FBFR, AR AN 1.67%- 5.00%; 7k Cu.
Cd. Pb. As ¥JilEbr, BAREZ N 1.67%. 5.00%-
3.33%- 1.67%, =Lk EEBIT IS T Y.
NN R R EE, —=-tF Cd. As i
P ) AR I, e RS PPl 3 B =B Cd.
As BEABENEMm2e R, KHEH =tHA
Cd. As A ETEN NIRAEFE R 81-82.87-881,

HICRT L, =GR ES R KA FH oo Rk s 4
e, MRSKIAE = USRS E 48 A
RIS fRUIX — )RR ke . thah, =ik Fd
AR H RS Fof L - 338 Y B G R e R AT SR
IS, R SUERMCH LI TR E, e
SRR S BB (RS, T
=LA EEE KA FH IR BN RIS Gt
B, ERTFRAE FTHICRIERREA, #HES
J& A FE e R MNERL B SRR FE R . @il (H

[l 24541 ) 2020 SRR PR AR AE ™ R B 3 =1
T AR ST ) B < S TR B T g
i pRbE N R 25 % 4, HESh =LA Rk 2t
FIRFERAR A -
3 FHESRE

ST =0 L 2R SR 1 5 25 T R
=B R BRI R, ARG A
wafE 2 NEITE, L8R T =-EIBR R RV
WEFCHERE, WEETA AR I =L T gal Ao
=LA 7 TR I =L E L
TV LLRASNEIER i 2 . e R A HIUR
TGRS I 78 01T 18, AR SE=1C
BRI RS E, NOREE =R 2 A E A
PR R 24 22 A XS B Al

AR, AP HAR P R BRI T
RIBURRE, TOREEE . N LR R R BOR RS,
Kot — D = LA RN R G Bl
AR . AR, =-LRIEEAR 5 B2 i WF 74 S
RN, DA R dh A 24, (1) BEli e
W U AR R EOR, IR =B
WL RN, SR BRI, T R
=L IRIr-2 4R PR VPO A R IR AR R}
s (20 DMLz, R O & I
SEREIMEAR, AL HRAR R 1 R U T %, X
RERRUEHA (GIREH =EARMBA Bt
170H, e KEdE. NTEBSEHAR, EEEM
PUR REVL I N =B RO R &, ASEEL =
EAH SR 25 ] = LR R A A B0y . B2k
HAERE s (3) RN TE R I T3 Rl 73 AN B R AL
B “— IV FENITE, 5 EB AR
B, I =-CMEPRSE ST (4) FEITRAKE=
EFEA TR Z T AR, R =R
VRERS TB e, St =B R TR B TS e B
AU, DAFESHAN 5838 =LA 255K B BB AR At 14
g, [ G UM AR 24 10 4 B 3R A3t
S (5) WK RMIIASEIN) 5E JE XA E T
ESEE o i Iy w7 oy A v il O K Ll R
SRR P SEBR A 8, JFXT R
R A E FHCR AT I, A S E
JEAR LG HIESE. S35k, PR EER LA FLHL
TERHITHBREOAR, 42 H A =L R 2] =L AR 5l
RIRIFRS . L5 EFTE, WARER 24 2 AJ70,
B = LR EIFN R R, AT
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