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LC-MS/MS EFRMNESIREFASEENGLHENEE
AR, R, B, N, Kek

C T3 T3 £ 247 ARG B RGE  HhC , TIAE 252000 )

HME HB: 23520k ME 3% - $ 3 E (LC-MS/MS ) % B Bl & A% ik & # A K 23 Rb,.Rd. Re.
Rg, 7o % 25346942, Fi%: KA Hypersil Gold C,g &354£ (2.1 mm x 100 mm, 3 pm ), VA THE -0.1% ¥ B2
KR AR A, B 2 BL(0~10 min, 15% T — 40% T B ;5 10~13 min, 40% T HE— 70% TR ), ik
0.3 mL-min™', A% 40 °C ; KA &R E & F R (ESL), £ 5w Ba (MRM) X, i & Fr4n, &R AR
2% Rb,.Rd.Re.Rg, # % 253 69 X458 B 5 31 4 0.01~12.66 pg* mL™ (r=0.999 7). 0.01~10.34 pg* mL™
(r=0.999 6 ),0.02~17.44 pg-mL™" (r=0.999 1),0.02~17.29 pg* mL™"' (r=0.999 1 ) F= 0.01~11.76 pg-mL™"' (r=
0.999 9 ), 34 A B F (n=6 ) ¥ {£ 96.8%~100.1% FE B A, 3 #tAE % P AL LHF Rb,.Rd.Re.Rg, 7%
g ey A 2w F LR 5 A A 3.903~3.990. 6.555~6.628., 10.69~11.42,7.024~8.381 #= 84.65~86.87 mg - g ',
Gt s kTR T AR EGRBIEH .

KEEW: S ARETELF; B4 ; AS L3 Rby; AS 23 Rd; AR Re; AR 23 Rgys H 2
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Simultaneous determination of ginsenosides and
paeoniflorin in Shenshao capsules by LC-MS/MS

SUN Da-ying, ZHAO Wen—fa, LI Guang—hua, PAN Guang—zhou, ZHANG Jin-long

( Liaocheng Experimental Center for Drug and Food, Liaocheng 252000, China )

Abstract Objective: To establish an LC-MS/MS method for simultaneous determination of ginsenoside
Rb,, ginsenoside Rd, ginsenoside Re, ginsenoside Rg, and paeoniflorin in Shenshao capsules by LC-MS/MS.
Methods: The chromatographic separation was performed on a Hypersil Gold C;5 column (2.1 mm x 100 mm,
3 wm ) with a mobile phase consisting of acetonitrile—0.1% formic acid at the flow rate of 0.3 mL * min~' ( 0-10 min,
15% acetonitrile — 40% acetonitrile; 10~13 min, 40% acetonitrile — 70% acetonitrile ). The column temperature was
40 °C. Negative electrospray ionization source ( ESI ) was used combined with multiple reaction monitoring
( MRM ). Results: Good linearity was obtained in the range of 0.01-12.66 wg*mL™" (r=0.999 7 ) for ginsenoside
Rb,, 0.01-10.34 pg - mL™" (r=0.999 6 )for ginsenoside Rd, 0.02-17. 44 g+ mL ™" (r=0.999 1 )for ginsenoside Re,
0.02-17.29 pg-mL" (r=0.999 1) for ginsenoside Rg, and 0.01-11.76 pg - mL™" (r=0.999 9 ) for paeoniflorin,

respectively. The average recoveries of five components were 96. 8%—100.1%. The contents of ginsenoside Rb,,
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ginsenoside Rd, ginsenoside Re, ginsenoside Rg, and paeoniflorin in 3 batches of samples were 3. 903-3. 990
mg-g ', 6.555-6.628 mg-g ', 10.69-11.42 mg+-g ', 7.024-8.381 mg- g and 84.65-86.87 mg-g ',

respectively. Conclusion: The established method can be used for the quality control of Shenshao capsules.

Keywords: Shenshao capsules; total ginsenosides of ginseng stems and leaves; Paeoniae Radix Albaj ginsenoside

Rb,; ginsenoside Rd; ginsenoside Re; ginsenoside Rg;; paeoniflorin; muti—component determination of traditional

Chinese medicine ; LC-MS/MS
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212 fHASAER B S N AP LIRS I
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Tab.1 The MS/MS parameters of 5 analytes
G PR EA R i) 43l BFRT EHEBAMER fillA fig
(‘analyte ) (retention time )/min ~ (formula)  (ion pair ) m/z (tube lens offset voltage ) /V ( collision energy ) /V
ANZIEH Rg, (ginsenoside Rg, ) 5.98 CpH»0,, 799.3 — 637.6' 138 26
799.3 — 475.6 33
ANZRAF Rb, ( ginsenoside Rb, ) 10.33 CoyHyOy  1077.6 —783.6° 175 46
1077.6 — 945.6 38
ABRAF Re ( ginsenoside Re ) 6.00 CHp0,s  945.5 6373 162 36
945.5 —>475.2 51
AZRBAF Rd (ginsenoside Rd ) 11.14 CiHpO,y  945.5 6213 164 40
945.5 — 783.5 36
2524515 ( paeoniflorin ) 271 CoHay0,, 5251 —327.0° 65 23
525.1 —121.0 33
1 (note ): * AE w2 FXF (* means transition for quantification )
RT: 0.00-12.49 SM 78
RT: 2.71 RT: 0.00-12.49
80 A 80 A
40 40 223 236 345
- 0 0 7S, 295 38l ggs
~ RT:)5.98 &
~ 80 5 ﬂ 80
Q [ B
g 10 f g 40 581
E 0 I =) 5.35 5.73 6.61 6.79
5 RT: 6. 00 3
® 80 I < 80
[
2 40 c i 2 40 c 6.33
K] 0 A ® 0 5.37 5.94 6.63 6.96
g RT:,10.33 ®
~ 80 & 80
ﬁ 40 D i 40 D 9.83 10.66
z o g 0 946 10.28 11.08 11.41
E g RIS B o
40 E 40 E 1161
o 0 10.63 12.42
0 1 2 3 4 5 6 7 8 9 10 11 12 0 1 2 3 4 5 6 7 8 9 10 11 12
t/min t/min
a h
A ATZHT (paeoniflorin ) - B. AZ 24T R, (ginsenoside Rg; ) C. AZ 211 Re (ginsenoside Re )  D. AZ24F Rb, ( ginsenoside Rb, )
E. AZ 1 Rd (ginsenoside Rd )
1 #m(a) RBEER (D) P 5 Do THiRINE FiRE
Fig. 1 Extracted ion chromatograms of 5 analytes in sample ( a ) and negative sample( b )
R2 HEXRERREER
Tab. 2 Linearity and quantitation limits
% e LML E TR
( component ) (regression equation ) (linear range )/ ( pg-mL™") ( quantitation limit )/ ( ng * mL™")
AZ BT Rg, (ginsenoside Rg, ) Y=10 016.6+46.137 9X 0.02~17.29 0.999 1 3.04
AZEAF Rb, ( ginsenoside Rb, ) Y=7 004.47+80.675 9X 0.01~12.66 0.999 7 1.29
AZBAF Re (ginsenoside Re ) Y=62 041.2+273.795X 0.02~17.44 0.999 1 1.88
AZ 7 Rd (ginsenoside Rd ) Y=25 194.3+302.648X 0.01~10.34 0.999 6 1.05
#5259 ( paeoniflorin ) Y=4 893.14+331.666X 0.01~11.76 0.999 9 1.22

2.4 KEE AR O BEI AR 6 1y, BEREIIE . 25— NS 21T Rg, |

HUR A X IR SR, R SR 6 I, I NS BT
Rg, . Rb,.Re . Rd FIATZ I AR RSD 4351124 2.2% .
1.5% . 1.8% . 2.0% . 1.7% , R BRE BE RL AT
2.5 EEMWRAE

Fie “2.1.27 WU J5 ikl g [ml—He s (k5 160701 )

i

Rb, . Re. Rd FI~ 24 11 1714 & £ 53 51 oy 8.38.3.99.
11.58.6.70.86.90 mg* g, RSD 43 5l N 1.7%.2.7%.
2.5%.1.8%.2.2% , FWA T E G E R LT
2.6 FUE MR

B 2,127 TR R — s s, 4 T 0.2,
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4.8.12.24 h AL 2, 75 A= 17 Re, . Rb,. Re.
Rd FIAT 25 16T FLY) RSD 4350 2.5% . 1.9% . 1.8% |
2.9% . 2.4% , T HEX T IRTE 24 h WEGE T RET

2.7 AR R AR S RIS AT

& (Hit5 160701 ) 6 173, B3 0.1 g, 7371 & 100 mL &
R R 2 TR A %o it i B RGE E, 4 “2.1.27 T3
O A AR T, SRR TR DR, 2
W3 3,

#x3 ENERZER(n=6)

Tab.3 Recoveries

L %ix JA i JmAE HUEEST A R RSD/%
( component ) (original )/ pg (added )/ pg (found )/ pg (average recovery ) /%
ANBIH Rg, ( ginsenoside Rg, ) 838 864 1703 100.1 2.3
NS4 Rb, (ginsenoside Rb, ) 399 380 767 96.8 1.9
AZ AT Re (ginsenoside Re ) 1142 1046 2172 98.5 2.4
NS H Rd ( ginsenoside Rd ) 663 620 1278 99.2 22
A525H ( paconiflorin ) 8 687 7 898 16 494 98.8 1.7

2.8 EARINE

1l 8 A AR, RN E , E i [T 7 R

B3 HER S AT BERE S F IR “2.1.27 TR i 25L& 4.
x4 HRMNELER(X+SD,mg-g ', n=3)
Tab. 4 Results of sample analysis
it ANZBH Rg AZ AT Rb, NS Re AZ R4 Rd SN

('batch No. ) ( ginsenoside Rg, ) ( ginsenoside Rb, ) ('ginsenoside Re ) ( ginsenoside Rd ) ('paeoniflorin )
160701 8.381 £ 0.152 3.990 + 0.084 11.42 £0.251 6.628 +0.141 86.87 + 1.825
160805 7.024 £ 0.109 3.903 + 0.066 10.69 + 0.224 6.555+0.135 84.65 + 1.644
160901 8.036 +0.144 3.952+0.074 11.23 +0.249 6.582 +0.122 86.67 + 1.583

3 itig

31 RERIERE

NS H Rgy 5 AZS A Re 73 5 WIE, I AL
TR 3 5 1 S I o3 B 1t U R UCHERE I [RIAR S . LC—
MS/MS 15 R I () S e B = R, RER A S
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I s L RR IR S, TR, SR FH BT i A T 2%
FH MRM 77 =G 22 , AT DAA 80k e T4, 2 @
AT DAERG I 2 R S A S B B i
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. WO 2 —0.1% W R KRR 7S 5256 1)
TBIAH . SR FHBRBE VR I =X, PTG 344 46 A Ar i [a]
HEEIEIE | $i i A N B e 14
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Ak, NS A o7 B 88 1A T A 55 8 1
I MBS TR L AT 2R A R AR IR R T
Sy PN B I [ M+HCOO ]~ L m/z 525.1 1
F BB T AT AL, B0 DL mz 525.1 — 327.0 M AT
29 1 R B B TR, WA S B0 R A B A AT
M
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