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Fingerprint Analysis of XiaoaipingInjection and Simultaneous Determination of Its
Seven Active Steroidal Components in XiaoaipingInjection by HPLC-ELSD
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[ Abstract | Objective: To develop and validate a high performance liquid chromatography coupled with
evaporative light scattering detector ( HPLC-ELSD ) method for the quantitative determination and fingerprint
analysis of 7 active steroidal components in Xiaoaiping injection. Method: Chromatographic separation was
performed on an Eclipse XDB-C; column (4.6 mm x 250 mm, 5 wm) by gradient elution using acetic acid in
acetonitrile solution at a flow rate of 0.8 mL+min~'. The drift tube temperature of ELSD was set to 60 °C and
nebulizer gas pressure was 0. 4 MPa. Method validation was performed to assure its linearity, limits of detection and
quantification, precision, repeatability, stability and accuracy. Result: Fingerprint analysis obtained 13 common
peaks in Xiaoaiping injection, and the similarity was higher than 0.94. The HPLC-ELSD method allowed the
quantification of 7 compounds (178-tenacigenin B, tenacigenin B, tenacigenin A, tenacigenoside A, marsdenoside
I and tenacissoside F) , and was successfully applied to fingerprint analysis for 11 batches of Xiaoaiping injection.

Conclusion; It was the first time to apply HPLC-ELSD for simultaneous determination of 7 active ingredients and
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fingerprint analysis of Xiaoaiping injection. The results proved the reliability and comprehensiveness of the

combination of quantitative analysis for marker ingredients and chemical fingerprint for TCM formula.
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Fig. 1 Chemical structures of seven bioactive compounds in

Xiaoaiping injection

2 AEEHER
2.1 HPLC-ELSD 4 #i &/ Eclipse XDB-C , i ¥
FE(4.6 mm x250 mm, 5 pm) , W3 285 (A)-/K
(B), B BEVEWE (0 ~ 10 min,22% A; 10 ~ 15 min,
22% ~28% A;15 ~20 min, 28% A;20 ~ 25 min,
28% ~32% A;25 ~ 32 min,32% ~35% A;32 ~ 40
min,35% ~55% A ;40 ~ 60 min,55% ~75% A) , kE
W30 C L3 0.8 mL-min ™", 4 A (8] 10 min,
BE 20 WL, 28 & 6 HCSH A I 28 RS A IR 60 °C L 38
)1 0.4 MPa,
2.2 WA
2.2.1 XfRESIEREHIA o3RG B BRI 178-TB
15.30 mg,TB 4. 00 mg,TA 6.60 mg,TSA 5.00 mg,
MSI 4. 00 mg, TSF 4. 00 mg, TSH 4. 00 mg, fill H [ 5¢
M ERSE 10 mL, FE47, RIS 7 B S A 208
I3 PR TR B X Bl A T
2.2.2 MK WO A IO R ST RS
mL, H S BE 10 mL JEATHRFEAR IR, 4 4 K, &
I TG T B OB, 7E 45 °C S0 TR BEAT 00 HE Vi 4 1K
T, LA 80% WAL 5k s 5 40 VS R P55 78 2 5 mL
R E A, EmALENE R, BRI
0.45 pwm GEFLUERE AT U8, HREL UE WA by b3l v T o
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BoR TR 13 A fe i, WK 2,
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—x b
— [}
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U X
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B2 11 #HEFES K HPLC $550E &
Fig.2 Overlapped HPLC fingerprint chromatograms of 11 batches

of Xiaoaiping injection

2.3.2 B BERE S 48 QOB ik A I B 5%
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BT 13 A~ A 06 % AR G5 B 15 ) TR X6 s T AR
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Tk 5%

2.3.2.1 KW BObEC A WGE B, K 2.1
T a3 S R v SRk RE 6 YR, 0 SR I HEER 60 min 48
SUEE ,TH RSD, 25 5 Won, 13 A A 0 A X 7
BT ALY RSD 35 < 1. 0% , #H % W i B RSD 3 <
5.0% o FWILLHKG % B RAT

3.3.2.2 EAEMERE BRI RGE LR 2.1
BT 58 SR HERE 6 IR, 18 SR IT HLEL 60 min 45 2L E]
BT RSD . 45 R, 13 AN JhAg 08 AR X 4 B8 it

®1 @mAFBRSRMEEE

Table 1 Regression equation and linear range

[ f RSD ¥ < 1.0% , A X} % [ FL A9 RSD ¥y <
5.0% . RWZFTENELZERL,

2.3.2.3 faEtEilm  BOEb R, 4N AE O,
2,4,8,12,24 h BFEFES BT, S5 0 W, 13 A LA 0
AHXT R B B [E] ) RSD ¥4 < 1.0% , #H XF 0 1 F2 1Y
RSD ] <5.0% ., 3B ZE/HF 24 h Py, i3l 5 % W
o7 RS R RS PR R E

2.3.3  XPHRAE Lo RIS 0 ar AU RS
B 1B 7 96 B2 4 0. 20 min, 2k H] 22 SR J7 ¥ #E4T

T U 1 Bl DG I 96 T 1 S s SRS LA o Bk
g ST X IR R SCE G UL 3 AR i b 24 e ik 4 s K]
TEARRLEE PR R A AT 11 I O W
HPLC 8 8C 3% AHALL B 3150 . AHARLRE 4331 oy 0. 958,
0.997,0.955,0.986, 0.988, 0. 998, 0. 994, 0. 975,
0.995,0.951 #1 0. 943,

0 10 20 30 40 50 60
t/min
1. TB;2.178-TB;3. TA;4. TSF;5. TSA ;6. MSI;13. TSH;7 ~ 12. K% E
B3 HET TSR xR HPLC 5408
Fig. 3 Representative HPLC fingerprint chromatograms of

Xiaoaiping injection
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2.4.1 ZMECHR IR (LOD) AlsE £ R (LOQ)
P54 R A IO 0] IR A 8 W, R T 08

R 0 B A R A — AR B AN [ 9 R G R 5 X R
VR, A 2.1 T AT HE AT IR, I 0 T AR
DA ThT B A X 8 (Y) 0 LA B2 B X () AT £k
W25 R LR 1o & i LOD (fF M L3 1) [
LOQ(f5 MLty 10: 1) WLk 1,

et 97 8 , ?ﬁfﬁ ‘/‘;‘g’ ‘/Zﬁ

TB Y=1.484 3X +0.028 4 0.999 8 25.00 ~400. 00 0. 160 0.300
17B-TB Y=1.459 3X -0.005 1 0.999 1 31.88 ~1 530.00 0.132 0. 366
TA =1.469 8X +0.0550 0.999 8 27.50 ~660. 00 0.153 0.309
TSF Y=1.5034X-0.164 8 0.999 9 25.00 ~400. 00 0.121 0.242
TSA Y=1.464 0X +0.272 3 0.999 7 31.25 ~500. 00 0. 160 0. 300
MSI Y=1.494 5X-0.114 1 0.999 9 25.00 ~400. 00 0.162 0.303
TSH Y=1.479 4X +0.299 6 0.999 8 20. 00 ~400. 00 0. 100 0. 160
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I 2.3.2.1,2.3.2.2,2.3.2.3 Wi, 45585, H
RSD #J <5.0% .

2.4.3  JMEEFEIBCRIE BT ANHER G T 9 T T
SEWC, 53 RS B AAR R 3 AN S TR R B 1 6 iR
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Table 2 Recovery results of seven bioactive compounds of

Xiaoaiping injection

qpy FERTEOWAR W EMCE RSD
/g /g /g /% /%

TB 144.04 114.68 256.91 98.42 3.0
146.51 287.32 97.80 2.1

180.95 333.14 104.50 2.0

178-TB 528.21 435.85 980. 34 103.73 1.9
526.24 1029.13 95.19 4.8

638.21 1 168.88 100. 39 2.0

TA 268.85 223.12 501.29 104.18 2.8
260. 63 520.85 96.69 1.1

320.16 581.45 97.64 3.1

TSF 139.12 112.78 255.03 102.78 1.6
136.95 272.26 97.22 1.4

181.69 327.61 103.74 1.1

TSA 207.23 167.72 380.99 103. 60 1.2
203.46 401.59 95.53 4.2

249.39 459.27 101.06 3.9

MSI 129.32 114.31 246.50 102.51 0.6
126.25 252.68 97.71 1.4

156.97 291.54 103.34 3.5

TSH 32.69 25.68 58.12 99.03 3.9
31.87 63.75 97.52 1.7

41.13 74.84 102.48 2.1

2.5 REMRERDE BT AR
TR, 1% 2. 2.2 T A Al 4 10 9 9, O A7 3
1, O S8 AR o 4% oy 7 i, JF 1H 30 RSD,
SRR 3,

R3 FRMREEFEHRTTHEELSIHRES (0 =3)

Table 3  Contents of seven active compounds in 11 batches of

Xiaoaiping injection(n =3) mg-L ™!

Lk TB 178-TB TA TSF TSA MSI TSH
201108211 168.55 575.89 281.72 133.03 228.23 161.24 27.90
201109161  73.39 302.57 190.95 56.16 85.48 79.93 19.95
201106081 121.20 565.20 345.28 84.08 168.56 137.96 25.83
201111191 73.76 315.21 214.55 55.84 97.01 88.24 24.23
201111171 87.72 370.70 260.30 58.72 105.51 103.36 20.37
201109211 85.88 349.02 220.33 63.49 103.82 92.44 25.13
201111151  84.13 362.69 244.59 45.70 78.25 81.92 15.42
201111251 87.39 351.06 218.62 63.73 104.51 91.12 23.44
201111231  80.16 304.70 194.62 60.99 97.32 87.95 17.11
201111291 163.82 505.42 259.47 113.96 166.35 120.18 19.13
201110191  85.90 331.35 213.97 63.25 104.12 90.03 23.20

3 itie
3.1 A BRI ERE A LA ORI
5> 178-TB, TA Fl TSA 1Eh % %45 b5 , [F] B LA
TB,TSF, MSI 1 TSH 1 2y 4l B 48 b5 , % 18 21 [5] 45 4
SBORIB W 7 B Ry 592 6 28 0 ) A G Ak B8 7 9, oA 3K
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PEATIEAL AT S 4y, R REAR/NAE TP T mL K %
S HCR I R T S, K 2 mL kRS B DL EE
I mL BEAT UG, SR BB, 75 45 °C T I s ok 4 ik
T, 80% WY RSOkt i 45 5% i 58 43 VS i R 55 2 5 mL
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B PR, VR AR Ik e 2 B IRCrh R R A L
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TR e A A B A W F2, R SR A RS
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500
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3 400 .2
& 300 o F3
ﬁ 200
@ 100
0

1 2 3 4 5 6 7
1. TB;2.178-TB;3. TA;4. TSF;5. TSA ;6. MSI;7. TSH
B4 AENLEFERIMGE

Fig.4 Results of different extract methods
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