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HPLC simultaneous determination of contents of schizandrol A, gomisin A,
angeloylgomisin Q, angeloylgomisin H in Yiqi Fumai Lyophilized Injection
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Abstract: Objective To establish a method for the content determination of schizandrol A, gomisin A, angeloylgomisin Q,
angeloylgomisin H of Yiqi Fumai Lyophilized Injection (YQFM) and to investigate the stability ofmethods. Methods The
chromatographic separation was achieved on the Phenomenex Luna 5u C,, column using acetonitrile-0.05% phosphoric acid water
as mobile phase gradient elution, the flow rate was 1.0 mL/min, the column temperature was 30 °C, and the detection wavelength
was 220 nm. Specificity, linear relationship, sample recovery, repeatability, stability, durability and applicability of the method were
investigated. Results The linear range of the four lignans were good in their own ranges ( > 0.999). The average recovery of the
four lignans was 93.09%, 88.25%, 90.69% and 91.08%, RSD was less than 2%. The results of repeatability, stability and durability
all meet the requirements. Select 21 batches of YQFM samples for content determination, and the applicability of method was good.
Conclusion The established method was accurate and reliable and can be used for the determination of the four lignans in YQFM.
Key words: Yiqi Fumai Lyophilized Injection; schizandrol A; gomisin A; angeloylgomisin H; angeloylgomisin Q; content
determination; HPLC
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ERECATRES SRR E, EFEREZ % HX
YQFM H FT & B Ak 52 i 4y 04T 7 K& 1) 4 I 2 it
WL, DA 25 7 B 35 70 1 31 60% DA E, H i 24
B2 (A 22 R BLHG LD S 250 v i) =k B s 2
RGMFPH SRR AR TAMPRARIER
e BV E R ISR

FLIRF A 2R R AR R A %) T e R BRI, 2]
PRk 77, A AN E NS, (iR R 2 )
R R T S S R WA SRE - e p U = 2.5/ S W
PR AT V5 5 Wi Wity S5 T R0 v 2 225 A A g
F VAR 208 R 55 2 R sy, Fopok
B2 2 Bk T i F ZE Y B, B B R
TR AT BB S5 2 I 25 38R L S AR 2940 40 T 7
RIWARTFARBEREA AR THE ALK T LH.
HMRTFHE LK FEER A% B % TS
H LBk H oK e D &5,

TEFE 6] YQFM il 351 5 2 ), B A1 IR ik 7t = 24
H T LRI H A R A, T AR R A I
ARG R & AT . Tk A SR H HPLC-1&
AU —VENE YOFM BOR IR E & &, iZARIEER
B T IR £ 7 VR SR F R R R ZERGE 3 O
B B SRR BAR B R B BUA . A
WAL 7 BRI R R 2 5 52 T YQFM
o LR B UK T £ AR ROKSE Q R Y
VAT S K 3 H ¥ HPLC Wl 5E 75 vE 34T 1 5 ik 1d H
PR, 5z i i) 77 5T 4 o) o 4 0B K Tk
T B 1 A A AR g, AT
BEUR I H 3 51 500 F A o R e B oy
N A7 A7 1) B R AR A A DG HE ST
1 M
1.1 EENSE

Waters €2695-2489 7Y w57 %4 i A €2 1% 4% (Waters
N F)D 5 MR 1 -MS204S . XS105DU B L 1 23 #r K
P (3£ [H Mettler Toledo 2 7] ) ; Milli-Q %Y & 4fi 7K
X (3£ [ Millipore 2 &) .
1.2 RASFERAHR

YQFM ( #it 5 20170327, 20160408 20161014
20161016.20161102.20161103.20161105.20170501.
20170505.20170512.20170604.20170702.20170810.
20170919.20180103.20180201.20180305.20180306.
20180502.20180507.20180601.20180611, K it K -+
12 G 25 R A 7] D 5 Mk B O HEE (RiE S
110857-201714, Jifi & 7 %1 99.9%, H [H £ i 25 i A
FEE TR 5 R 2000 B (5 wid-110121,

JR B 40099.4% , K — T RHE A IR A s 24 A
KK SE QUL S DST180522-890 , Jii 573 $ 98%) . 24
I BE oK % H(iE 5 MUST-17092612, i & 4 %1
99.5%) , $4) R YF T R Ak REARR AR W b R A R A F
FBE (o 3 4, 4 LA, #iL 5 1844007630) . Z M (1
Weali, 4 LA, L5 JA039430) , Merck 2 7] ; B iR ({4
w4l , 5 20181015, K i 7 Bz fb 5 il 7 A IR
AFD.
2 Hk
2.1 BIEEH

£ 3% ¥+ A Phenomenex Luna 5u C,,(2) 100A
FE (250 mm X 4.6 mm, 5 pm) ; #3730 °C ; AR FR IR &
1 mL/min; & 9% 4 220 nm; FEFEAFT 10 ul; H AL
FHA I S KA 0.05% BEER /K , P BLAR FE W3 1,

x1 EHEE
Table 1 Gradientof elution
i [E]/min ZI51% 0.05% L /K /%
0 40 60
16 50 50
23 52 48
30 56 44
35 95 5
40 95 5
41 40 60
50 40 60

22 XRBEARNE &

TR I PG B £ % YR+ B T R I PR G TR
I B R PR E S N A AR O 8 MR ) 2
300 pg/mL VA o TR T BE £ 58 R i 45 Y« L
TR 20 RO IE R R AR, 0 A AR O
SE BRI 4 100 pg/mL VAR . 24 VA EE XK S
Q XoT HE i i 28 VAR = B2 AT oK 3 Q 0 HER it i 5, S
TIRIE , I0 R BV AT E SRR 2 100 pg/mL (1) %
o 1 AT K 3 HOOF B i 2V« DO G oK
S HOO HE SO B RS SRR OE , N I R O T B
B 418 100 pg/mL VAR «

TR FEE TR T BE 4 2 R OKR 3 Q
AR SOK SE H R AR HE S IR - 20 TR 5 W %
X BB i £ IS & I R I R RE 1) 29 30130,
2.0.2.5 pg/mL [R5 %] BRI
23 i miniRaEHlE

U YQFM 1.3 g, A& % Fk a2 » N 30% HF B %
10 mL {5 /#% , ifid ProElutTMPLS SPE #% (500 mg/
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6 mL, eV 0.5 mol/L A E AN 0.1 mol/L £;
P 1 V% 10 mL e, 98 J 7K o 22 e I o 2 Hh 12k
T HIEE \30% HEE & 10 mL el , & D, AR
EZ) 1 mL/min, 752570 FHK K 7 0.5 mol/L 1)
A AEN 1 30% F VA W 2 mL .\ 30% HRE VA T
5 mL BEBE, 7 K0 H R, B S A R BEBE N, Wi R R
B e MR 22 5 mL B 200 %0 B L 0 R A v R 22 %)
B P25), RIS .
24 ETREMEWE

W2 F 550 CFR ) YRR X R 9 R 114K
WM, 3% “2.17 U i S5 A AT I E , 63 1] WL
Lo 25 ¥ 7006 AR A 0 0 T 0, A L v v
kR R TR LY IAEE R K E QA I
B ROKFEH SR T 15, fF &2 K.
25 ZMRFEMTEE

2270 vk B B L TR T &4 At
K2 Q RN 2 AR oK 3 HOXT HEL il 4% 900E &, n
FR R R, T 1) o 52 o R P2 49 310 75.185 06
60.1840.30.074 0.15.037 0.12.029 6.6.014 8 pg/mL, 7.
Wk 25 R FE 43 38 7.599 2.6.079 3.3.039 7.
1.519 8.1.215 9.0.607 9 pg/mL, 4 Mt & K % Q Jii
IR E 5N 4762 8.3.810 2.1.905 1.0.952 6.
0.762 0.0.381 0, 4 AL XK ¢ H i 2 W E 458
6.9797.5.583 7.2.791 9.1.3959.1.116 7.0.558 4 pg/mL

A

0.00 10.00 20.00 30.00 40.00
t/min

L- TR B 5 2- A ROK 3 Q: 3-TLIR Tl £ 5 4- 2 AR oK F H
1- schisandraol A ; 2-angelicyl gomisine Q; 3-schisandraol B; 4-angel-
icyl gomisine H
1 ZABEN(A), REXRAB)FMEMA(C)HHPLCE
Fig.1 HPLC chromatograms of blank control (A), mixed
reference substances (B) and sample (C)

R 0T HE A 2R VE VR . FEIR 217 0T 83 2%
PEHERE I BT, EREARAR 10 pL, 10 SR 6 TR AN 5 DU T
RN Jot YA PR EAT R 1] U, 20 ] s oA i 2, 45 21
B BT BRI R S R A, IR 2. Tk T
H TR T 4 A BEOK 3 QB RO H 4
A B B TR IR EE T 2 R R R AT

Table 2 Linear relationship evaluation results

A FR AU r LRV (ug'mL ™D

Tk T Y=61 300 X+30 300 0.999 8 6.014 8~75.185 0

kT L Y=159 800 X+24 100 0.999 8 0.607 9~7.599 2
A OKE Q Y=28 800 X+ 563 0.999 9 0.3810~4.762 8
ALK SE H Y=41100 X+1 130 0.999 8 0.558 4~6.979 7

2.6 fNAEEIERIRE

HUtt 520170327 19 YQFM B i 0.65 g B 10 mL
I, TN FLR B TR T 2 ARk
3 Q A Y A ME oK 3F HVR A X I S A 2.5 mL, Jin
6.5% HH B 5 00 8 28 %00 B2, 4% HR“2.37 10 3K
T % 77, AT 2% 6 4 B AR S 2 &, 1
HIRW R FRSDAE . HRFEEF IR TFEE L Y
VAP oK S Q AN =4 I I oK 3 H )~ 2 [l Wi 22 45 S
N 93.09%- 88.25%-+ 90.69%-. 91.08%, RSD {H N
0.8%-+1.4%-1.5%.0.7% , £ & B3R

27 EEMRE

It 5 20170327 () YQFM il 5 #% &, 4%
HE“2.37 T 7 v ) 4% R VA W, % IR 217 TR
R KA AT E , BT E S . K —
AT O SR RE 6 5T, TR FREH VLR T2
AR XK E Q A A IE XK 2 H U T ALY RSD
93 515 0.1%1 0.2%+.0.2% F1 0.2% , 3E £ B 5 PE4F
BER ARG B BE R AT 5 TAT 6 i S I 4 A4
%4 & & RSDAE 73 3 8 0.7%+1.0% 1.1% F10.8%,
Iy HTE ALK
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2.8 FREMIRIE

HUHE 5 20170327 () YQFM il 7 KE & 5 40 il #%
HR“2.37 T 5 v ) 4 (R it VSR RN “2.27 TR 7 i
He ] TR - I L LR T 4 2 A B OK S Q H
205 P S OK S HVR A6 B SV, 0 BIAE 046412,
18.24.30 h4%“2.17 10 | €3k S5 AR 3R 20 7, 1 AR
T it R HE T R 4 A BRCA W TR () RSD, 2% %2
P B IR S AR I RS E . 30 h 2 I, B
WP R AR TR S S EBE K Q
A2 5 R oK SE H U T AR 9 RSD 43 il A 0.2%
0.2%-1.0% F1 0.5% 5 Xf HE ¥ 0 R FLok I L R
R £+ 24 A T oK SE Q A 25 A 1 oK 7 H U [
AR RSD 43 1) 4 0.5%+0.4%- 0.4% F1 0.8%, 15 B 30
b P AR i VA VR B ko TRt Y VR R E 1 R A
2.9 MAMIRKE

B Vs B R TR VAR TR LY
VAT K S Q A 24 VA Tt XK <7 HLVR 50 R A
T ok ) e R Cf T 2 AR B S A [F) A S AN TR 1)
B R, R B +10%0.9.1.0 1.1 mL/min) , k£
IR £10%(27.30.33 °C) , I % 7K A 8 B2 1 N tE
1%1(0.01%+0.05%+0.10%) 5 52 77 vk F 14 . AS[F] €
WS AE R AR R BV TR 4 A B bR S B
FEYIRT 1.5, V2 B ik B B3R, J7 v F 1k R4
2.10 EENE

6 HL 21 4tk YQFM il 1) , i3 47 Fk B H L Tk
THECHABE XK QY HBE XK H & &l
SE o 21 )& H bR s S B e A5 R WK 3.
3 iTig
3.1 SWAEERMRIA

ST [FII I YQFM 24 i 4 AR HE R Kb &
W 7L, SR I R R, 4 R T % e H
ORI A [R5 643 A Phenomenex Luna
5u C,,(2) 100A #£(250 mm X 4.6 mm,5 pm) . Waters
Symmetry C,, & 1% £ (250 mmX4.6 mm, 5 um) .
Agilent ZORBAX Eclipse Plus C (250 mm X 4.6 mm,
5 pm) XF 4 N0 E VI 53 B FE W R PR A S, B
JEflti% Phenomenex Luna 5u C,(2) 100A#£(250 mm X
4.6 mm,5 pm) FEAT I E .

D72 NS R o e S AR EAT T AR, 43
X 7R P Tt TR PR 9K B R A B AR AN 7K 1) 3 i A 2
HAT T 5 MR B AR X PRV L B S RS
Rl g 8 1 s it (il 2% 1 -

e A, 7E A VR % R R, 25 1 SPE
KRS S 3 A EFE JE IA HL 0.5 mol/L B A A AL

®3 YQFMHEAREEESENE
Table 3 Determination of total lignans in YQFM injection

I ————
Tk gy SO KA 4R

#ts T iie??/ ilé%@fl/ E‘ﬁl{/(pg
(hgg D (gg D g
20160408 151.64  15.90 978 1350  190.82
20161014 13124  15.22 8.61 1326 168.33
20161016 147.96 1656 1039 1435  189.26
20161102 157.98 1815 1043 1610  202.66
20161103 147.40  17.28 948 1487  189.03
20161105 14231  16.87 930 1449 18297
20170501 123.90  13.46 731 1071 15538
20170505 149.64  16.39 986 1461  190.50
20170512 139.06  15.52 853  13.62 17673
20170604 130.32  15.65 780 1328  167.05
20170702 131.62 1639 830 1403  170.34
20170810 141.41  15.42 890 1327  179.00
20170919 156.84  17.37 962 1406  197.89
20180103 168.74  19.04  11.60 1672  216.10
20180201 144.87  14.88 8.61 1191 18027
20180305 136.04  15.15 769 1246 17134
20180306 127.72  14.13 717 1134 16036
20180502 130.10  15.09 735 1247  165.01
20180507 150.16  18.08 8.91 1537 192,52
20180601 12842  17.24 7.71 1535 168.72
20180611 127.11  14.60 712 1169 160.52

BN 30% FFBEVA R 2 mL MR H R L 30% HHEE VA TR
5 mL 73 B YRR AT 25 52, W E 3 25 U B
R BRI R, 85 BRIk .

BTk S5 1 T, 275 (R [E 25 31)2020
SERR Y00 91017 T00 R P 2%, % [ B 5 24+
4 o3 I B B DT VR AT D7 VR R BRI, 5 VR R AR
A BUATPRAESER E 2 SR 4 DRI R
ST 7 ATAT R O A T S
32 FHAERAMER

AW FE @S T HPLC [E Bl 2 YQFM H 4 > K
JERBUEY —HRTFEEH A% TS YA
Bt oK =E QA EE XK =E H I 7%, JRE T A A
FERFL 2RI T T AN EEARBRIMAEDNE
B, 5 P BT, 0 21 B HEAT T RS
M, 25 JRIRTE 5% W3 MK T2 57, AFRHEIRE
KGR & 'EZENAR, fLln — 8 RaF. &7
RUERE TS CE R MG, 7T T YQFM R &
.

HBH T FAAH A SRR AL R
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