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Study on the Adulteration of Ginseng Radix et Rhizoma Rubra in Shenmai Granules
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Abstract: Objective
Methods
UPLC — MS / MS) was adopted. The chromatographic column was Shimadzu Shim - pack GIST C,; column (100 mm X 2.1 mm,

2 um),the mobile phase was acetonitrile — water (gradient elution) ,the flow rate was 0.35 mL / min,the column temperature was

To establish a method for adulteration detection of Ginseng Radix et Rhizoma Rubra in Shenmai Granules.

The solid - phase extraction ultra — high performance liquid chromatography tandem mass — spectrometry (SPE -

40 °C,and the injection volume was 5 L. Multiple reaction monitoring (MRM) was adopted with electrospray negative ion source
(ESI™ ). Results The linear range of pseudoginsenoside F, was 9.030 — 344.0 ng / mL (r = 0.999 2,n = 5). The limit of
detection and the limit of quantitation was 1.128 8,22.8 ng / ml respectively. The RSDs of precision, stability and repeatability
tests were all lower than 4.0%. The average recovery rate of pseudoginsenoside F,, was 108. 17%,with the RSD of 4.24% (n = 6).
Taking 0.051 pg / g as the determination limit for adulteration,the concentration of pseudoginsenoside F,, in nine out of eighty —
five batches of samples from three enterprises was over the limit, with the detection rate of 10.59%. Conclusion The established
method is simple, fast, accurate and specific, which can be used for adulteration detection of Ginseng Radix et Rhizoma Rubra in
Shenmai Granules.

Key words: Shenmai Granules; Ginseng Radix et Rhizoma Rubra; Panacis Quinquefolii Radix; adulteration; pseudoginsenoside F,;

solid — phase extraction ultra — high performance liquid chromatography tandem mass — spectrometry
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AB SCIEX Triple Quad 6500 + & R0RA (a3 — i
B A (AL ¥ SCIEX OS B/ Wi 55 3 75, S5 [5 AB
SCIEX A ] ) s XPE26 B HL K- XS105DU A B - K-
( Bt + Mettler Toledo 2 &) , A% B 43 %] 9 0. 001 mg F
0.01 mg) ; KQ — 500DE 7 %45 1 75 e 1 Pk (R 1Ll
AR A RS T s Milli - Q B 4l K i % 258 (£
Millipore 23 7] ) o
1.2 R%

SR () K A,B,C, 4575 4 S1 - $28,S29 -
S51,S52 — S85; 4 2022 4 H ZK 2 i KL KE iy ) s U S
A F 0 BEA O E  2h A AR E R AR B, LS
110841 — 201406, 7 5l H ) s H s L 05 R YN
gkl KB AIK L5 TS M I B Wb %
Bl v 24 61 T 37, 23T AU A BT 2 MRS 560 0 9 e B 7 1
FAEA I RE R IE i
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2.1 REEH

s 35 A Shimadzu Shim — pack GIST C,gFE
(100 mm x 2. 1 mm,2 pm) ; i sIAHA LNE(A) - 7K(B),
T BE B (0 ~ 2 min Bf 20%A — 50%A,2 ~ 4.5 min B}
50%A — 80%A ) ; i 7 M 0. 35 mL / min; H: 5 40 °C;
HREE NS pl.

i 55 - B 55 B - UR T AR S (EST ), 2
S5O W (MRM) A2 5 FEL WS 25 FEL R 5500 V5 25+ T i
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700 W, 4% 80 kHz ) Zb P 30 min, U, 81 25 06, I
i, PSR 10 mL, 28 C g B AHAE UV (500 mg, 25
6 mL, 5 H B K 4% 6 mL e JZ2 07, /K 15 mL
VM, B 5 min, ZRSE T EE 15 mL PR s WCAE R ANV,
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1. Pseudoginsenoside F,,

A, - Dy.m/z799.6 — 653.7

A,,A,. Reference solution of pseudoginsenoside F |,

B,,B,. Negative reference solution of Shenmai Granules

A, = Dym /z799.6 — 491.6

C,,C,. Reference solution Negative

reference solution of Shenmai Granules D, D,. Positive reference solution of Shenmai Granules

Fig.1 MRM diagrams
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LR R PHUNS BATF, W IR fhiE 5, i
Tt i) B 5 MR 3 oM 344.0, 103. 2, 51. 60, 25. 80,
9.030 ng / mL FR A% B S, 4% 2. 1 30T i 2 i
FEMAE 1058 B o B, DARFIN Al A0 o ek 2 (X, ng/mL)
AR bR TR (V) AR AR E AT M IR £
ALY, =916. 18 X, + 6 193.91(r=0.999 2,1 = s)o,n%
T AS BT R TR ELE9. 030 ~344. 0 ng/ mL3E
il PN 5 g T AR R 56 2R LA

FETRRONY 5 W2, 20 F 2 i i (35 L it
i 5 R VA o 68. 80 ng / mL Y IR AU, T H 2. 2 5
RO BRI VR e 2. 1 30T IR A R A I R | T SR 0
TR S5 BB, LA S LI TR A 5 T ) L 5 R T g
T AL (14 346.9 — 3 090. 4) % DL 5 Sk 35 Joi (14) 068 i £
(75 026.3 — 12 035. 1) I (g FEAIK, 3 5800 B &, i A
S LR T A 2L 5 ) A 22 370 0k B T (R N o 43 o
WRIE435 344. 0,103, 2,51. 60,25. 80,9. 030 ng / mL)
F5 2. 1 IR R 5S AR HE RN A2 0 S5 B8 0 B, LA
BT R BE (X, ng / mL) A ARAR R VB o B (V) A
A AR BE AT Stk B, A5 BIH 5 #2E Y, = 160.91 X, +
1354.05(r=0.9993,n=5) Z5REW WASBHF, JR
W ETE9. 030 ~ 344. 0 ng / mL Ji5 Bl P 5 W 1 FR k1 ¢
ENCY o

o 0 PR R R ek PR 2 2% 2 B R 0N I T LA S L
VRV R 1L 0T 4 0] BE S VS R L B AP R, JE 2. 130
TR SR A I R X T AR AN A
FXFREATREI , AAS W LG (S 7 N) g 3 0 10 B 437 300 3% 49
JOE 8 e RE 43 i A S R B R S B B, 45 SR Ol
1.128 8 ng/ mLA122. 8 ng / mL,

R G H 2. 2900 R B ARG E B 3402, 130T
TR A 1 i SE R RE I S8 6 YK, 10 R B ol 45 SR A
Z B F, T FLEI RSD 7 1. 94% (n = 6) , e WL 254
BT R

R MR B8 - B R — I3 5 VA T (25 S55) iE i,
ST TR 0,4,8,12,24 hif 422, 1300 R X5 5
PEUEREINE 0 5% B F o A5 RN S B AT P I A
B RSD 4 1.32% (n = 5) , 2& B8 i 1 M ZE == 0 T K
B 24 h NFEEARFRE .

M B — A A (G5 S55) i i, #2 2. 200
AT A 6 O A R R, e 2. 1 30 R AR
PEREI A 0 5% B Fom B, Al AL I BN £k M T
BOtAESE SRUASERF, R H312.05ng/ g,
RSD 1 3.61%(n=6),KMITEEL R

ﬁnﬁ@ﬂﬁzﬁt% I IA] — e 5 3 R (4 S55) 24
1.0 g, M6 AE B, 4390 A — 52 2 110 % i i
W, 4% 2. 2IﬁT7ﬂ£ﬁéJ%1 RAVE R, H7 2. 100 R iR 5
SRR AE 10 SR B ok B, e A LR R AN £k P

F1 MENKRELER(n=6)

Tab.1 Results of the recovery test (n = 6)

R’EE() HEAEM) WAZ(g) MFEhg ERE%) Xngy) RSD(%)
11470 357.92 275.2 643. 31 104.43
1.003 6 313.17 275.2 610.81 108. 15
11654 363. 66 275.2 677.05 113.88
10817 4.24
1.0264 320.29 275.2 599.22 101.36
1.1350 354. 18 275.2 656. 83 109.98
1.1122 347.06 275.2 653. 16 111.23

DRI IR HR LR 1,
2.4 HEREENTE

B Sl o, 59747 3 40%, 7% 2. 2 00 J7 ik il
ARV, 4 2. 1R U 2 PR BERE I E | TR B
TR PR S AR LR 2R, - MR T
R )

2 HREENELER(pg/g,n=3)

Tab.2 Results of the content determination of pseudoginsenoside

F,, in samples (pg / g,n = 3)

BE DARLEF | BT BARLER | BT DARLEL, |45 BALLHE,
sl - 23 - $45 0.0085 | S67T  0.055%
8 - 4 - $46 00151 | S68  0.0502
$3 - 825 - $47 0 0.0372 |69 0.0359
S 0.0092 | 926 - S48 0.002 | S0 0.0504
$5 0 0.0199 | s - 49 0.0315 | STL o 0.0279
86 - $28 - 0 0.001 | ST2 0.0574
i - 829 - 51 0.0162 | ST3 0.0509
S8 0.0209 S0 0.0153 | S 0.0474 | ST 0.0359
%9 - S 0.0133 | $3 0.025 | S5 0.0504
s10 - S 0.0416 | S4 00553 | S16 0.0500
sl - $33 - 55 0.038 | ST 0.0501
s12 - $340.0159 | Ss6  0.0278 | 78 0.0222
813 - 35 0.0262 | ST 0.0555 | S19  0.0501
S14 - $36 0.0297 | S8 0.0056 |80 0.0731
SIS 0.0180 | ST 0.051 | S9  0.033 | S81  0.0373
SI6 0.0178 | S8 0.0176 | S60  0.0594 |82 0.0490
s17 - $39 0.0130 | Sl 0.0375 | S83  0.0668
SIS 0.0180 | S40  0.0265 | S22 0.0479 | S84 0.0439
SI9  0.0254 |41 0.0212 | S63  0.0454 | S8 0.0344
820 - S 0.0175 | Se4 0.0190

S1 - $430.033 | S65 0.0583

S - S 0.085 | S66  0.0306

BN B R R 558 IME M LS i
Z  FERE A AL T T 2R 9] 3 5 1 5% DU RS PR A
At 10% PUFES BHPERE B VU PR 2 BHPERE 0 4% 3 0, 1%
2. 231N I ik il P A R, 1 2. 1 IR IR A
BRI SE AR A RE S PSS B, RS R 23 1
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33.21%,33.70%,28. 22% , 4K K 31. 71%.

FRBER 2 : S5 5 B th LB S e B R 5 e 5 AL L HL
5% B E R P AS BT F, 1S/ N =239, 2
FEmPRELR, A SIS ING 5% DL LR PEEESE AR
IMBFERSE NS BT, W R HRE A 10 ng / mL,
B2 BRI R 0. 051 we / g0t 9 HEAE S (S54,
855,857,560, 565,567,572, 580, S83 ) ## tH L T T R &,
K R 10. 59% , 39k B % C.
3 Tt
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FES AR T7 Hr 2T 34005 0. 2%, TERE 5 92% , H 4%,
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Cyg AR A O FH T3 it A T R B
3.2 RE&KEGERE

PRI PRSI L2 T O - K BB - K O -
0. 1% W B KIS B - 0. 1% W B K IR, I 174
FE VI, 23 5 W5 m / 2 799. 6 — 653.6,491.6 Flm / z
845.5 — 653.6,491. 6 & T X, J5 & LA B AH X 55
1%, MHT# FE 4 FA R P 22 AR BN - KB sh A
R R , e ol 17 B, Wle £ 20 — KOs A, B
m/z799.6— 653.6,491. 6 Jy Wil 25 F%f
3.3 HMASEHEF AHHEEN

DI Z B F, BRI E 10 ng/ mL PSS
A3 08 A R A i, B Sl i A 4 B T (3
Hp RS B Xk R ot V8 € 35 A I 1 i g, LR
IR AATE T m /2 799. 6 — 653. 6 1Y (0,335 06 T AR R
T XF HE S T R R A P W T RRUE, AR ARG
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Yy B SCHE LT 5 25 F I e 30— S S 32 g O 2R Wi hn T
FEA R BRE AN TGS B A NS 2R SR A
N TR 2027 By X 43 A e & A 38 43 4l
O EME R, BE AR BAR B 2488 0 Ph S I 215 L 4
b 75 B v 25 4 5 N B AR K DR Sk il 1k
R .
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