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Abstract: Objective To establish a UPLC-MS/MS analytical method for the simultaneous analysis of ginsenosides (ginsenosides
Rby, Re, Rgy, Re, Rd, Rf, Rgs, F,, and notoginsenoside R;) and lignans (gomisin A, schisandrol B, deoxyschizandrin, and schisandrin
B) in Yiqi Fumai Injection (freeze-dried) (YFI), and measure the contents of these constituents in YFI. Methods Quantitative
research of 13 components in YFI was done by reversed-phase liquid chromatography on a C;g column using a gradient elution (0.1%
formic acid in water and 0.1% formic acid in methanol). A triple quadrupole mass spectrometer operating in positive electrospray
ionization mode with multiple reaction monitoring was used. Results Thirteen components in YFI have good linear relationship,
precision, stability, and repeatability according to the requirements of the methodology determination. The recoveries were 98.28%—
101.08%. The 13 components in three batches of YFI were determined by UPLC-MS/MS method. Conclusion The developed
UPLC-MS/MS method is simple, sensitive, and accurate, and has good repeatability. The 13 components in YFI could be rapidly and
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accurately quantified by UPLC-MS/MS, which provides the helpful information for the comprehensive quality evaluation of YFI.
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deoxyschizandrin; schisandrin B
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Table1 MRM conditions of reference substances
L %ix BET (miz) TET (m/i2) LiREE /V filfHERE /V A E O /v
ANZEFF Rb, 1131.7 365.2 200 85 18
ANZRBFF Re 969.6 789.6 266 63 20
AN BF Rg, 823.5 643.5 180 53 16
ANZRBFF Re 1101.6 789.5 256 77 18
ANZEFF Rd 969.5 789.6 266 67 18
NZBFF R 823.5 365.2 256 69 18
ANZR2H Res 807.6 364.9 286 71 20
ANZEFHF, 807.5 627.7 180 53 15
=ERHFR 955.7 775.7 200 62 19
TRl 4332 384.0 101 27 10
T TEE L 4172 368.2 101 25 8
TR E 4173 316.2 126 35 16
FIL/Se A% 401.3 300.2 121 33 16
palieey 295.0 267.0 90 33 15
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Z21F Re Y=0.007 2 X+0.000 8, r=0.999 7; A%
AT Rg; Y=0.022 8 X+0.004 6, r=0.999 7; A%
EHF Re Y=0.0152 X+0.001 2, r=0.999 7; ASE
1 RdY=0.021 6 X+0.001 5, r=0.999 5; AZ 21
RfY=0.012 6 X+0.001 4, r=0.999 6; A\ 321 Rg;
Y=0.0127 X+0.002 5, r=0.999 6; ABREHF,Y=
0.010 2 X40.004 4, r=0.999 4; =L R, Y=
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0.015 0 X40.002 1, r=0.999 6; HIKTEEH Y=
0.139 9 X+0.001 4, r=0.999 2; TR THEZ Y=
0.005 8 X+0.000 1, r=0.999 4; TRk THZEY=
1.311 3 X+0.020 3, r=0.999 5; [k TZEY=
1.091 5 X40.004 5, r=0.999 6; 4 RELW NS AT
Rg;~ Rb;» Rc. Rd. Re. Rf. Rgy. Fp, fil=-HEFf
R« 1L TBE Z4F 0.02~10.00 pg/mL+ T T H
KT E AR T L AE 0.004~1.000 pg/mL 25
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L AR TR ER TR T LR R RN 8.
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LR 3 ANIEWRE (ASEAF Reg. Rby. Re.
Rd. Re. Rf. Rgs. F, fl=LRIF R, I TEEL
fiKe ™y w3 ANEEKEEY 0.04, 0.2, 8.0 pg/mL,
FRFEEH ., IR FHEM TR RGP &
3ANFEWEE N 8. 40, 800 ng/mL) ) H Ak 25 JiF
Il NS 21 Rby (1.86%. 1.83%. 0.81%). Re
(1.19%-1.37%+0.43%)Rg;(0.91%+1.77%-0.43%) .
Re (1.69%. 1.62%. 1.36%) Rd (1.43%. 1.61%-
0.27%)« Rf (1.27%- 1.90%. 1.77%)+ Rgz (1.92%.
1.57% 0.92%). F, (2.00%-+ 1.50%. 0.88%). =
LREAF Ry (1.50%. 1.48%. 0.52%). Tk TEEH
(1.42%+1.15%-0.65% )« FLIE T £.(1.72%1.62%-
0.86%) TLETHIZ (0.83%. 1.86%. 0.86%). 1L
W% (0.87%- 1.36%. 0.76%).
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0.71%)+ Re (0.74%. 1.66%- 0.17%). Rg; (0.27%-
0.85%- 0.50%) Rc (1.32%. 1.78%. 0.14%). Rd

(1.82%- 0.34%- 1.04%) Rf(0.44%. 1.59% 0.64%)
Rg; (1.90%. 1.70%-. 0.29%). F, (1.05%. 0.51%-
0.84%). =t R, (0.66%. 1.33%. 0.55%).
TR TEEF (0.46%. 1.64%. 0.62%). T TEEZ
(1.83%-1.86%+0.22% )« T F 2£(0.56%-0.52%-
0.59%). T 2% (0.38%. 0.56%. 0.33). £
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FRUEETRIAR LLAELR) RSD 230514 1.15%1.86%- 1.53%.
1.44%. 1.34%- 1.78%. 1.94%. 1.69% 1.59%- 1.75%
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R 6 4 Tl E I YFL (Jit*5 20130508)
IKIEW (& 525 433 mg/mL) 50 pL, BIA 5 ulL W
PR, 53 RS B I\ — 58 JI A JEE TRV A5 % B
W 50 pL, Hor AZ R F Ry 7.4 pg/mL. Rb; 5.6
pg/mL. Rc 3.0 pg/mL. Rd 1.6 pg/mL. Re 1.2 pg/mL.
Rf 1.6 ug/mL. Rg; 0.7 pg/mL. F, 8 ng/mL. —-L&
1 Ry 0.4 ng/mL. FHARTEEL 0.08 pg/mL. FAKT
B 0.6 pg/mL. TR T3 0.6 pg/mL. TR T &
# 0.06 pg/mL, VA1, B0, BEIEW, 1% “2.47
TR A e T I8, SR A, THEDIIRE I
253 13 My iS4 EICRE AT RSD 4300 o NS
H Rby (99.49%. 1.49%). Re (100.28%. 1.08%)-.
Rg, (99.89%. 1.40%). Rc (100.20%. 1.49%).
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Rd (99.61%. 1.21%). Rf (99.17%. 1.01%). Rg;
(99.46%. 1.45%). F, (99.78%. 1.10%). =-h'&
Ry (99.82%. 1.63%). TLHETEEH (100.71%-
1.09%). TiETHEZ (98.85% 1.17%)+ Tk T H
#(101.08%-0.84% ) FLIR¥ £, 75 (98.28%+1.69%)
FWESLIGIEREIAE AR B (il 5 B 4 1F T

A () B I RSO3 A 450 5 K
210 #mE

B S ALK YFLL %0 “2.37 100 Ry ikl s 4t
W, LI “2.47 TR Cs RIS A ARk
S S IV RE LR 13 AR B R B 45 R
%2,

F2 AEHEX YFI P I3 HESHEEMNELER (X £s,n=3)
Table 2 Quantitative determination of 13 components in YFI from different batches (X £s, n = 3)

JRESH / (ngg ™)

e ANZ 21 R, AZEIFRe AZEHRg AZETRe AZEERI ASZEHRf  AZEH Re
20130508 1294.6+119.9 270.84+254 171.6%£11.9  680.0+t54.7 406.9+62.5 380.0+30.0 166.81+19.3
20130511 1303.1+ 61.5 313.8430.2 1852+ 3.7 683.1+49.3 4623+64.9 405.4+10.4 1558+ 5.9
20130612 1281.5+ 89.6 283.1+14.8 163.3£10.5 698.5+60.2 4454+234 370.0+15.4 168.5+ 8.5
20131002 1280.0+ 71.7 273.84+12.7 167.8%£11.6 701.5+43.1 443.8+40.4 37541214 163.1+ 9.6
20140101 1249.2+ 51.6 290.8+16.6 1850+ 45 680.0+17.9 426.9+28.0 367.7£11.6 167.5+27.1

e e/ (ugg )

ANZRHEF, =ZtREER TR TEN TR TEL TR TTPR R T4R
20130508 1.70£0.04 96.2+7.2 138.5+11.0 20.8+04 0.03040.002 0.003%0.002 0
20130511 2.10%0.10 113.8£5.4 141.0+ 5.5 18.3%£0.3 0.02610.001  0.002%0.001 0
20130612 1.90%£0.10 91.7£7.6 143.6+ 5.0 17.8%£0.8 0.02740.003 0.0010.0010
20131002 2.00%0.20 943%7.3 1403+ 3.0 18.2%1.0 0.02940.001  0.0010.000 4
20140101 1.90%£0.10 111.7£5.3 140.8+ 5.8 19.6+1.3 0.0284+0.002 0.0010.0010
3 Tt HEGE I HE
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FHEATEAT MS/MS Ao AHHF TR AL 1645 21 1)
RESS PRI B R R, 4824 MRM & 15,
AT e B AT IE I MRM 450, 380 TakEbE,
RWRAEHE TR [R] o AR SAH s I AR mT LA
re EST L B Y5 E 2 A 7 2R s m )3, )
TG, WS, BEhE S 0.1% TR
(RIS 0.1% FH IR ) P IR A A 3 AH

ARSI SR R S A 5 1 R, B Tk R
Agilent Zorbax XDB Cjg#f (50 mmX2.1 mm, 3.5
um), FOREII NG T, RARL S E8ne, A
G2 BT SR M AR, LR B IR 3
M, W RLE, PMCRFEEE, HAE S R

ARSI ST IR R IN S B4 B YFL P A S 12k
RIA A 25 1) UPLC-MS/MS J7¥%, 1 13 Fik,
I3 BRI N, ZelE RAF, I diEFF
i PRIERA R RE25RE . I . A PR S5 103 A o
FNTECR, IR YFL 5 HEREE ST T 2 i
TN, G5 AR PO R T EE,
O YFI [P syl it 7 — e mz%.
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