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Determination of content of Shuxuening Injection based on quantitative analysis
of multi-components by single marker

CHEN Jing-jing, ZHOU Yuan, HUANG Xiao-lei, YU He-yong
Department of Pharmacy, the Fourth Hospital Affiliated to Medical College, Zhejiang University, Yiwu 322000, China

Abstract: Objective To establish a quantitative analysis method for determining the contents of artemisinin, quercetin, isorhamnetin,
Ginkgo esters, and lactones a, b, ¢ in Shuxuening Injection by using multi-components with a single marker (QAMS), and set up
methodological evaluation model of the above experiment. Methods With artemisinin and Ginkgo esters as indexes, the relative
correction factor (fy) between artemisinin and the other two total flavonoids and the fi, between Ginkgo esters and lactones a, b, ¢ were
established. The contents of artemisinin and Ginkgo esters in Shuxuening Injection were determined by external standard method, the
contents of other five components in Shuxuening Injection were calculated by the relative correction factor. The results of the content of
five batches of Shuxuening Injection determined by QAMS and tested by external standard method were carried out by ¢ test. Results
The fis of quercetin and isorhamnetin with reference to artemisinin were 1.873 and 0.324, the f,; of ginkgolide A, B, C with reference
to Ginkgo esters were 2.280, 1.659, and 1.429. And the repeatability was good under different experimental conditions. There were no
significant differences between the calculated value and estimated value on QAMS and external standard method of five batches of
Shuxuening Injection, and the results showed that fs was authentic. Conclusion The established correction factor has good
repeatability, and could be used for quantitative analysis and quality evaluation of multiple components in Shuxuening Injection.
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T i B Ut AN SRR PR T e e
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FHERNBEANZSY), 1% 2 FPsr S5
Koz, R AN AL By C RIFAHNAL
ERT (f)s SR I 22 PRI 52 7 i 5 v 5
w7 PR

— W2 PR A TR T 25 R85 AR BREOR
FRALLEIOCER, HIGE 1A SEIZ A 1o 1 [
A, %R T AT Y Z T fs Rt
ZA B AT A IR, PR fs TEA RS - A
] S A A5 AF T B I AT — W 22 P E
HERII DG . — W 2 PRE M) o — A OB R 3 2 oy
ORI I e 7V, R i 0 o (67 VAT AR R
LR B WS T 52 57 2 R0 B I () 22 s v o

ASERG LT TSI figs FEAN AR KA
SIS T E I, IR A AR OR B I [R] 2 A7 ik
XTSI oy B s i EAT T ey Beda, R —
W22 PEEI e ) 5 HEET i 7 S g5 R 5
HPLC AMaikille B85 AT 1 ¢ A, PR —l
2 PR DY T AL 73 SR 22 21 4 1) 1 34T
TR AT LE
1 UE5RYH

Aglient1100 =yGAHEE R SE, UV EIIEE,
AROCHUN RIS, 54T 737 Dikxna Cpg (250
mmX4.6 mm, 5pum). Hypersil ODS C;g (150 mmX
4.6 mm, 5 pm)- Luna C;g(150 mm X 4.6 mm, 5 um).
Agilent Cjg (250 mmX 4.6 mm, 5pum); AB135S 7Y
PR, MR E-ER Z A R A .

FF LTS, BRI PR A ], R :
5 mL/3Z, #t5 141107/1. 150307/2. 150511/1+
150615/2. 150809/2; XfH itz %= (4it*5 100081-
200406, JREDE 98%). hiA&Z= (LS 110861-
200606, JHESTE98%). A= (it 110860-
200608, JTE L 98%) A NES (it 110865-
200303, JREH 98%). A WEE AL B, C (it
5 110862-200305. 110863-200204. 110864-200203,
SR 99% 99%. 99%) I [ [E £
2R S PR, DUk fhial, K
g, AR o Hr 4l
2 AEEER
2.1 BREIECH
200 RO A R R SRR
% P S Y Erd S PP

TR AR A R4 0.03, 0.03. 0.02
mg/mL [ FF 00 B TR A, B . AR S
PIBE: FEEFRIURA RS A By C P BB
W, oA A B ) T R IR AL BN C
AR AEE 0.100 0.05. 0.10. 0.25 mg/mL )X} &
m TR AR, RI1S.
2.2 AU B RN ECRT I T S
10 32(5 mL/30), ¥, KfHL 2 mL, I EE-12 moL/L
R (71D WA 8mL, 68 TR 3,
A, yERE, HEERREM, BN, ARATRAEE: HUET
MR 10 32 (S mL/32), 82, FSH 25 mL,
IR LRV pH {2 2.0, AR5 SRR L BEHE I 4
% (80, 40. 40. 40 mL), &SR LB8W, H 5%
(PBS RN 80 mL Peidk, 2P BSHHEEIR SWRE,
P2 A T T TS R 2166 40 mL WV, & IFBEIR £ 1g
W, KPS 2 Wk, BRI 80 mL, 4 E M
1R OlEW, 75T, FRIEIMANNE R, R
2mL s, AR R ZI R, #2459, A 0.45 um
JENFE, e, ENfS.
22 @EEEHE
221 RAEIEE  (O3%FER Dikxna Cig £ (250
mmX4.6 mm, 5 um); JislAHl A EE-0.4% R
W (47 1 53), ABUAE 0.8 mL/min, UV K35,
KK 360 nm, A1 45 °C;
222 RAEBNEE (OREFER Dikxna Cig #E (250
mmX4.6 mm, 5 pm); FAIAH A PSR- EE-7K
(10 :20:75), MABURE 1.0 mL/min, 7&K GHU
FrEs, DL SO, AR 3 L/min, 585
W 105 °C, HE 40 C.

1E PR TEAAT T, HUIRA X HE S S ik
I A ERE 10 pL, SR R LA 1,
23 —NBIFHEFER
2301 AMERRMFES KR “2.1.17 DU
5 BB SR AT B R TR A6 BRI 24 5. 8.
10, 15, 20 pL, % “2.27 €008 43062
B, DO BT ERE RO BAR RS (XD, AH N 0 AR
AP AFR (YD, HATERERIE, 75305415 (1R
VA5 R e T L 40 ) o Bz % Y=8.521 X 10° X+
2.12, r=0.999 7, LPEEH 60~600 pg; I4ASE Y=
5.355X10° X—5.18, r=0.999 6, P 60~600
ng: A Y=3.158X10° X+3.74, r=0.999 5,
ZEVEVE ] 40~400 pg; WA WEE A Y=5.715%x 10"
X+14.27, r=0.999 7, VLV 200~2 000 pg;
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Fig.1 HPLC of total flavonoids mixed reference substances

BERS

(A), total flavonoids sample (B), total lactones mixed
reference substances (C), and total lactones sample (D)

WA NS B Y=1.195X10* X—26.83, r=0.999 4,
ZEPESEFE 100~1 000 pg; #EAF AR C Y=3.183 X 10°
X+16.83, r=0.999 6, Z&VEEH 200~2 000 pg;
R AE Y=1.063X10" X+13.57, r=0.999 8, £
MEFEH 500~5 000 pg.

232 REERELAES 4 RTHC “2.1.17 TR RALAY
ST VR AT S P TGS R A, IR €227 TR
s, ELLHEFE 6 IR, B 10 pL, &SRR
S AN, AR R IR RRER
FRA NI Av By C KRN ERIEIFT RSD 4
A 0.4%-0.7%- 0.6% F10.3%- 0.2%- 0.5%- 0.6%,
R T IERG# R AT

233 e IS R AR — & I S A
R 10 pL, =ERCE, %M “2.27 TR A
ZAE, R 0. 20 4. 6. 8. 24hFEEE 10 UL, T
SRETRIE AR, ettt o5 B
A& Z. RREREARSANN AL B, C KEARN
GUE TR RSD 43514 1.1%- 1.5%- 1.3%F1 0.9%.
0.7%- 1.2%- 1.5%, FWIRF ML T35 SR s i
7 24 h WEEATE .
234 EGMHE R R R — &7 LT R A
WA 6 1y, B 10 pL, %M “2.27 TR (o
SAFREREI T, SRR IR, RREEM
A NER A By C K AR A ERIETIAR ) RSD 435
5 0.2%+ 0.4%. 0.3%F1 0.3%. 0.5%-. 0.2%-. 0.3%,
FWNZ IR T
2.3.5  IFEIEIRCRIRES B ) ET I T S
FEd (5 141107/ 9 4, 34 141, 3 hlinAy
A FRES R0 50%. 100%. 150% A 2
. AR RARSEN, G “2.1.27 TUR
A5 ST I AL BE 7V A A R, ROt
WA 10 pL, % EIRERESKAFERE T, T
IOFERISCR, 2504 = ISR AR RERF
BIIAERIBCR 235100 99.9%. 99.8%. 100.1%, RSD
3K 0.2%- 0.3%- 0.8%; [FIFFEE S 22 &7 7
TESHERES (bS5 141107/1) 9 4, 343 1 41, 235l
IINZIA TR 40 50% 100% 150%
(VAT N TR AVBLC A 1A A RO LS, F i 2.1.27
TR AT S5 P TR I A B 7 2 4 (A R i, S
ZANK AR 10 pL, $% B i g AT,
THEOAERDcR, S5 NEE AL B C KAR
P TR 28 IR [ 23 0 2 99.5% 99.6%
99.9%-+ 99.9%, RSD 7354 0.8%-+ 0.7%-+ 0.7%-
0.9%.
24 fu ERMRER K ZHE S BILIERTENL
241 fi WUFE DOLSEM AR NEA NS,
Ay A R R S R A R 1 R P
WA AR A. By C I £, S5 ILE 1. 2,
JSus=h= WA (W Ay)
ACHNSYETTRL, W NASYIFRIREE, A, A4y
WETIR, W, g FCAMZL ) TR v
242 RFECES B AOTERNT fos WIS ARSZEG
BT AFMCE AR EREAERT fios P, 255K
B AN TR FIAS [ 5 AR AR 18 s 22 SR EAS K
(RSD<0.5%), W% 3. 4.
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F1 WMERENRRERSLREMN fis

Table 1 fi, of quercetin and isorhamnetin to artemisinin

HERE A UL Jos
2 1.871 0.321
5 1.872 0.323
10 1.875 0.326
12 1.877 0.327
15 1.873 0.322
18 1.874 0.325
20 1.872 0.322
FIME 1.873 0.324
RSD/% 0.1 0.7

%2 REANEA. B. C 5ERAEL fis
Table 2 f of ginkgolide A, B, and C to bilobalide

HERERBUL Ju
WA NEE A RAENEEB  WRAENEEC

2 2.281 1.658 1.430
5 2279 1.661 1.428
10 2.281 1.661 1.427
12 2.278 1.662 1.429
15 2.279 1.660 1.428
18 2.281 1.659 1.430
20 2.280 1.661 1.429
A 2.280 1.660 1.429

RSD/% 0.05 0.1 0.1

£3 FRENBEREIEH fi, WAMER (RESEH)
Table 3 fi;s determined by different instruments and
columns (total flavonoids)

A SR HEE SRR
i LC20A  Dikxna Cyg 1.871 0.320
Hypersil ODS Cig 1.872 0.321
Luna Cjg 1.873 0.323
agilent Cyg 1.870 0.319
Waters Dikxna Cjg 1.872 0.321
Hypersil ODS Cg 1.874 0.322
Luna Cjg 1.873 0.323
agilent Cyg 1.875 0.322
I 1.873 0.321

RSD/% 0.1 0.4

x4 TRMNBERBIEHE A, MAMER (REZAE)
Table 4 fi,s determined by different instruments and

columns (total lactones)

@R R f
RAYRE A A U B ARAT R C
5 LC20A Dikxna Cig 2279 1.651 1.432
Hypersil ODS C3  2.281 1.649 1.433
Luna Cyg 2278 1.650 1.431
agilent Cg 2.280 1.651 1.429
Waters Dikxna Cjg 2.279 1.649 1.431
Hypersil ODS C;s  2.280 1.650 1.432
Luna Cyg 2278 1.651 1.432
agilent Cg 2279 1.650 1.430
EEE 2279 1.650 1.431
RSD/% 0.05 0.05 0.1
243 AFEFERAT fis BIFEW SERAEANR] 1 SE 56

AT, K EE LC20A w0 (4 R 45
Dikxna Cig (AR5 IS T AN EFERXT fis 5%
m, g5 R W OR AT fs E AN 2 (RSD<
0.5%), WES5. 6.

244 ANFERFRERT figs 520 S50 R— 5K
AT, SR LC20A &M (il 2 45
Dikxna C s (L35 AT 7390 5 58 T AR AT ST figs
[P (RSD<<0.5%), ZEiHENE 7. 8.

245 ANFSEEEN fios BFEEE DLl g MR
WBEA NS, A8 2 ASAS IR S5 =5 18] 43 S0l 0T At Bz
. BREZMNEE AL B C I fis ST,
SE LRI 2 AN S = W I 22 AR (RSD<<1.0%),
i WK 9. 10,

x5 TRERHER fi, AEER RESER)
Table 5 fi/, determined by different column temperatures

(total flavonoids)

Sz e/ C Jes
1 30 1.871 0.320
35 1.872 0.321
40 1.871 0.319
2 30 1.870 0.320
35 1.871 0.321
40 1.872 0.320
FEIE 1.871 0.320
RSD/% 0.04 0.2
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R6 TRHEE fis, ALEER (RELSAE)

Table 6 fy/ determined by different column temperatures

R9 TRIKEENSFH fis GREEET)

Table 9 fi, in different laboratories of components (total

(total lactones) flavonoids)
Sead R C s BEFEAA fornaz I rusznaz
AT NEE A IRAFABEB HRAT NS C Bl sEBb=s 1 sR=E2 SWIRE1 0 SIEE?2

1 30 2.281 1.651 1.429 2 1.871 1.873 0.321 0.323

35 2.280 1.652 1.428 5 1.872 1.876 0.323 0.325

40 2.282 1.650 1.430 10 1.875 1.872 0.326 0.322

2 30 2.283 1.652 1.431 12 1.877 1.876 0.327 0.325

35 2279 1.653 1.429 15 1.873 1.877 0.322 0.327

40 2.281 1.651 1.432 18 1.874 1.872 0.325 0.322

FEME 2.281 1.652 1.430 20 1.872 1.871 0.322 0.321
RSD/% 0.1 0.1 0.1 SPIME 1.873 1.874 0.324 0.324

RSD/% 0.1 0.1 0.7 0.6

x7T TRFRRE fi, WAMLER REEE)
Table 7 fi,s determined by different flow rates (total

flavonoids)

PR R/ Jos
(mL'min"") ik B %= AR
0.8 1.871 0.319
0.9 1.871 0.320
1.0 1.872 0.321
1.1 1.871 0.320
1.2 1.872 0.321
FAME 1.871 0.320
RSD/% 0.03 0.3

x8 ARFRRE fi, MAMER REEAEE)
Table 8 fi,s determined by different flow rates (total
lactones)

R/ Sus
(mL'min”")  WANEEA  HANEEB  HA AN C
0.8 2.282 1.652 1.428
0.9 2.281 1.651 1.430
1.0 2.282 1.649 1.429
1.1 2.279 1.650 1.431
1.2 2.280 1.651 1.432
TIIME 2.281 1.651 1.430
RSD/% 0.1 0.1 0.1
2.4.6 RIS (LI E A A O SCER e

FIAR, AE I R 8 A 7 iR B L, AR OR B I ]
SE LR T DR B IR 1) 22 5 0732 , AR O B I ] 5 A7
A PP EE N )iz o ARSI 5 T
KA A O Gl AT, R, PR

£10 FESIRENEE fi,, GRERME)
Table 10 fi,, in different laboratories of components (total
lactones)
HWRER  frsmm e S v gy
BUGL B 1 SCB0 5 2 92l 1 SKR S 2 el 1 KR 2
2 2281 2279  1.658  1.657 1430 1428
5 2279 2281  1.661 1.660 1428  1.430
10 2281 2278  1.661 1.659 1427 1427
12 2278 2281  1.662  1.661 1429 1430
15 2279 2280  1.660  1.659 1428 1429
18 2281 2279 1.659  1.658 1430 1428
20 2280 2279  1.661 1.660 1429  1.430
PIfE 2280 2280  1.660  1.659  1.429  1.429
RSD/%  0.05 0.05 0.1 0.1 0.1 0.1

fﬁmwnﬁ C/HR NS

0 s 55 1l A 2% C 15 U TR R G DR B IS R A B A Y
s A By C tailbode b5 (o S P I € 3% 068 1) A 6T R B
TR, 2 R, AN A€ 5 A3 R €0 v A i i 75 1)
& A A £ B I TR) I SR Pk 2 ¢ (RSD <
0.5%), W& 11, 12,
2.5 —iNEITESIMRENELE R LI

ARSI R ] — 0 2 PEE RIS MRS 5 #EET il
TS EAT T8 AT, BRI TS 5 At
( 141107/1 ~ 150307/2 . 150511/1 . 150615/2 .
150809/2), M “2.1.27 T FJjykabs, “2.27 WiF
RS AFIERE 2 R SRR —l 2 PR
BT T & AL I, IR IE 4 KT
R, 45 BRI 2 Mo RS 1y w0 TR 2
W& 13,
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R FRIBIENREIEHERERNE (RE S )
Table 11 Relative retention time determined by different

instruments and columns (total flavonoids)

F12 FREEGEMRBIEFENRERE REDAEE)
Table 12 Relative retention time determined by different

instruments and columns (total lactones)

iy . AHXOR B I ) . - AR P I ]
MR eREER WA AR A BA AR B HA NN C
5 LC20A  Dikxna Cg 0.547 1.152 % LC20A Dikxna Cjg 1.167 1.364 0.080 1
Hypersil ODS C;5 0.546 1.151 Hypersil ODS Cys  1.166 1.363 0.080 6
Luna Cjg 0.549 1.155 Luna Cg 1.168 1.365 0.080 3
agilent Cyg 0.550 1.156 agilent Cg 1.169 1.362 0.080 5
Waters Dikxna Cjg 0.548 1.153 Waters Dikxna Cjg 1.166 1.363 0.080 2
Hypersil ODS C;5 0.546 1.152 Hypersil ODS Cg  1.165 1.362 0.080 5
Luna Cjg 0.545 1.150 Luna Cg 1.169 1.366 0.080 4
agilent Cyg 0.546 1.152 agilent Cg 1.170 1.362 0.080 4
PEIE 2.547 1.153 FHE 1.168 1.363 0.080 4
RSD/% 0.3 0.2 RSD/% 0.2 0.1 0.2
# 13 FREMRERHOEZENE (n=5)
Table 13 Content determination of different batches of samples (n = 5)
. . Jﬁ%ﬁ‘%{/(mg-mLﬁ)
=5 E B JTE —
Mg iR ® RRER BHSAEEA RAREB WAREEC ARAR
141107/1 N Z P 0.5624  0.6054 0.2432 0.377 8 0.2112 0.4258 0.799 4
CAN TR 0.5623  0.6053 0.2433 0.3776 0.2113 0.4259 0.799 2
1503072 —Z ¥ 0.5576  0.5687 0.2349 0.2952 0.203 3 0.446 2 0.740 5
CAN TR 0.5577 0.5686 0.2350 0.2950 0.203 8 0.446 0 0.741 0
150511/1 2 04867 04965 0.2362 0.303 8 0.210 1 0.461 7 0.753 7
HMbRIE: 04868  0.4966 0.236 3 0.303 5 0.210 6 0.4612 0.753 4
150615/2 —MZIF 04496 04563 0.2332 0.289 3 0.2612 0.4539 0.739 6
AR 04495  0.4562 0.233 1 0.289 1 0.261 1 0.453 7 0.739 4
150809/2  —MZIF 04964 04193 0.2367 03146 0.270 5 0.469 8 0.7573
HMbRIE: 04965 04194 0.236 6 0.3145 0.270 3 0.469 6 0.757 4
3 g 32 —MBEERASYRNEE

31 —NEIEEREILIER E R

AL R AR %, EANFI (IS R4
PSRRI g, fER— ik R, A
(ETE G eaNRRT 31 B A i S PR IREERAS SO YN
WA ARRSEE 2 RN, Rk, R
U PR S A S

W TE— WAL, AR EAR D
Hdhy, AR (P 2 S O e SR SR T
ARER CEFAT )Y DI 0 R 6T 5 B I 18] 6 454 3
(B AT e A o ASSIZBG R EZ TV 0, A
4 B WS TR)LE AR ) () € R 8 S (0 il R 45 N SR B
1F (RSD<0.5%).

SERIEFLR RN A RNEE NS, Bh
% 2 PR FE &Y LT3 SR b R R e, HLE
Fikase!l.,
33 fus NEMH

Fe ok, ERr e & R — A
(1) frs PTCALEAS R (A2 L B, A0 8] 1 (20 4
T, TSN fus AT R R AT, HEr
Sros TEAH TS S A v R S PR R T2, AR AH
AT, R 2 A BT RS v R N AR D . AR
SEBSH fos XPEP L TSP I = R R RS
WANEE Ay By C 3T TEma, 4558 55M5
HRIE S R R E M .
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