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Determination of saponins in Xuesaitong Drop Pills and study on batch
consistency evaluation techniques
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1. College of Pharmaceutical engineering of TCM, Tianjin University of Traditional Chinese Medicine, Tianjin 300193, China
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Abstract: Objective To establish the fingerprint of Xuesaitong Dropping Pills (XDP) using ultra-high pressure liquid
chromatography (UPLC), determine the content of its main components and propose a chemometrics method for the systemic,
comprehensive and scientific quality evaluation. Methods The Agilent 1290 UPLC and Acquity UPLC BEH Cis column were used
for the establishment of the UPLC fingerprints of 14 batches of XDP with acetonitrile and water as mobile phase for gradient elution,
and the content of five kinds of notoginsenosides wsa determined. Then, the further quality assessment of XDP was carried out with
similarity evaluation, principal component analysis (PCA) and orthogonal partial least squares discriminant analysis (OPLS-DA).
Meanwhile, the Hotelling’s T2 and DModX control ranges were set for the different batches of samples. Results Among the 14
batches, the content of five kinds of notoginsenosides was relatively stable, and the quality control ranges for notoginsenosides R,
ginsenoside Rgi, Re, Rbi, Rd were set at 24.69—30.03 mg/g, 102.60—122.44 mg/g, 12.93—15.45 mg/g, 99.74—112.12 mg/g, and
23.35—31.75 mg/g, respectively. In this research, 15 chromatographic peaks were recognized as common peaks in the fingerprints,

five peaks were identified with standard references compounds, which were notoginsenoside Ri, ginsenoside Rgi, ginsenoside Re,
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ginsenoside Rbi and ginsenoside Rd. The similarity values of the drugs were all above 0.998. In the PCA analysis, 14 batches of

samples had no abnormal batch, indicating that the quality was relatively stable, however, the difference of the storage time was

reflected in the fingerprint. According to the OPLS-DA result, the quantitative ginsenoside Rb: and ginsenoside Rd had greater

influence on the variables causing the gradual trend in 14 batches of samples. The upper limit of control for Hotelling’s T?> and DModX

was 31.17 and 1.82, respectively. Conclusion The established method was accurate, reliable, and simple. It can be used not only for

the quality control of XDP, but also for the comprehensive evaluation of batch consistency. The study also provides a reference for

solving the common problem of the consistency evaluation of Chinese materia medica.

Key words: Xuesaitong Drop Pills; content determination; fingerprint; chemometrics; consistency evaluation
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G7129B HaE R RAEIRAA — L. G7117A DAD
16 25 F1 Open LAB CDS Workstation Plus T {E s
SB-5200 DTDN i/ JIHBebL, T8 Z AR
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Table 1 Sample information of 14 batches of XDP

L TG et ) B =l I T I st 1 G s
S1 2015 20150501 | S8 2017 20170201
S2 2015 20150801 | S9 2017 20170402
S3 2015 20151201 | S10 2017 20170701
S4 2016 20160201 | S11 2017 20171001
S5 2016 20160501 | S12 2018 20180201
S6 2016 20160801 | S13 2018 20180502
S7 2016 20161101 | S14 2018 20180904
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1 Re(Re, fit5 FY1538B0707). A 2 H Rbi(Rby,
fit5 FY1533B0702). AZ%EH Rd (Rd, it
FY1537B1109), Jii &5 %35 =98%, I HFEH &
FAMBEAERAR; HEE. o, RES Y=
99.5%, fitkali, SEE Fisher A#]; JHF K4iiFK,
]I R RO BR A ]

2 FEEHER

2.1 BEERHG

Agilent 1290 UPLC; i~ Acquity UPLC
BEH Cis (50 mmX2.1 mm, 1.7 pm); &K 203
nm; AN HE-K; AR 0.2 mL/min; A
30 C; HEFERE 1 uL; HERERTISIZATHEAN 5
min; FEFEBEHL: 0~9 min, 19%ZE: 9~11 min,
19%~28%ZfiE: 11~19 min, 28%Z.fiE; 19~23
min, 28%~44%Z.JiE; 23~26 min, 44%~95%Z.
i5: 26~30min, 95%Zff.

22 HiXmiEisl &

FESFRE XDP L 0420 g, BT 50 mL A3 th
A, IS & EE, A 5 min f5 (JiZ 40 kHz,
WE200W), MEE=HE, BHFPEEEZEZE,
A, Uk 24 h, BCEIE 0.22 pm A HUMSLIER,
B 75 At ot VA
2.3 SREXRMIBRHIE

73 BIFREL Ri-Rgi<ReRb; fil Rd % 7.36.15.47.

6.19. 1556 7.45 mg BT 10 mL &=+, HEEE
%, BA, EACER, &H, F ERE Y
WM 0.736. 1.547. 0.619. 1.556. 0.745 mg/mL.
24 XDP # 5 MEHLERSRENEREFEF
ER

XDP JEH =-ER B LN TH R, HFra R
By N =R R, B (R EZH) 2015 4F
FRP e T =R BT S MRk R AR R
4%, {B4E XDP H3¢T Re HIE mAF AR A WIRIE, AT
DAAHE FUAE R A AR e R b, SR SE sk, #E
ffAIAR SE 1Y UPLC AR, 90 1 %F Re 1€ & 04T,
Tt T EA R E AR
241 LMEXRRFE 237 WUNEG RS
TR 8, RSB E S mL, FHEEE RS 10 mL
HEME, B, DN 1 SRR 1 IR
i, RIS mL, HEEEAZE 10 mL 2,
BT, oNRbR 2; [FIEE, OEg 2 AR E
b 3+ TRFR 4 FITRAR 5o 7 A0 R I S i Rl 4 08
“217 TR, BERENE, DU SR AL
Fr (X0, VBN ALSR (V), BEATLME R,
IR E) 5 AN FRFRTE R VRN TT R . [RIE
RIEEMEEL (S/ND S 3 R 10 BFAf s 160 PR AN &
PR, SRR 2.
2.4.2  REEFERL JEEL “2.37 WUR ELLF O R S

R2 SMERMERSHLMESRE. RNRMESR

Table 2 Linear regression equations, LODs and LOQs of five index components

D% ALY e I V5 Fl/(mg-mL ™) € B R/(ug-mL™) R PR/ (ug-mL™)
Ri Y=1.425X103X+5.466 0.999 7 0.023~0.736 0.634 0.190
Rgi Y=1.542X103X+25.360 0.999 7 0.048~1.547 0.739 0.222
Re Y=1.467X103X+5.124 0.999 8 0.019~0.619 0.887 0.266
Rb: Y=1.208 X103 X+9.636 0.999 8 0.049~1.556 0.877 0.263
Rd Y=1.304X103X+6.191 0.999 7 0.023~0.745 0.357 0.107

W, % “2.17 TR B R RIE SR 6 Ik, MRS
5 EAF Ri. Rgi. Re. Rby A1 Rd KR4y )34
. RSD fH, H RSD 4R 404 0.53%. 0.30%-
0.85%- 0.27%- 0.30%, 7E 1%L, RIS
R

243 FEEMHRK S8 “2.27 TN R TPATHI&
6 PRI (S, % “2.17 TN il &1kt
e T, HYE 5 MEH Ri. Regr. Re. Rby Al Rd Y
JR BB 4 )i S RSD {H . H RSD 45 35371
0.50%. 0.47%. 0.36%-. 0.53%. 0.41%, ¥JTE 1%

DAY, RBSCIGE T PE R I,

2.4.4 FREMERK  GEEL “2.27 TR AL AR A
W (S, $% “2.17 BURMITESHIAE 0. 24 4.
8. 12, 24 h &#EFE 1 &, RHE 5 MEH Riv Rgis
Re. Rb; fll Rd BT &K ETHEH RSD fH. H RSD 45
BTN 1.35% 1.64%- 1.75%- 1.54%. 1.40%,
g5 LR VA TRCE 24 h WARE TR R IF S

245 AR ERIRE:  ECE—HAEE (ST $%HE
“2.27 TR THATHIE 6 RSV, fR Rt
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TR 5 4 E RO ) 6 BV (Ris Rgrs Res

Rb;Rd &K 43 54 0.239.0.963.0.123.0.957.
0317 mg/mL), #&2J5, #% “2.17 BNl % 1k
FEMSE, THE &R IIFE RIS ¢ RSD, 45 R H A
B AR 43 5114 98.20% - 98.88%- 98.96%- 98.31%-
97.84%, JFE 95%~102%, RSD 435N 0.51%-

0.76%-+ 1.10%-+ 0.57%- 0.51%, W% 5 ikuErfit:
RAf.

24.6 FEAH S METMERERNE %R <227 I
TR 14 i XDP BB I, $% “2.17 T
VS RAT AT, BRI AT DL B
Ri. Rgi. Re. Rby F1 Rd IR ERSE, R, iH
foe XDP FE P& RO RS 4, VRS R
3. 7RI RSDE, 45538 3.26%. 2.94%.
2.96%-+ 1.95%FH1 5.08%. L5V, 5 FPEH7E—
JE 0 Bl N PR FFRRE , Rd IS AR RS i K o AR A5
SEIME £ 3 AR R 22 e SR B HIEREL, 4>
SN Ry 24.69~30.03 mg/g. Rg 102.60~122.44
mg/g. Re 12.93~1545 mg/g. Rb; 99.74~112.12
mg/g. Rd23.35~31.75 mg/g.

25 BYUENEMRFEFER

251 REERK  EERHLS A 20150501 B A
R3 14#LXDP HREH 5 HEHRSHEENELSER

Table 3 Content of five active ingredients in 14 batches of
XDP

FiE S /(mg-g ™)

R
Ri Rgi Re Rbi Rd
S1 26431 110.881 13.794 104.724 28.604
S2 26.628 110.330 13.598 103.030 29.713
S3 28390 116.515 14.572  103.920 28.902
S4 25.631 105.770 13.331 102.008 27.951
S5 28357 115.583 14.432 106312 27.968
S6 28.442 114531 14439 109.029 28.766
S7 28743  116.363  14.632 108.453 28.562
S8 27.099 110.302 14.182  105.465 26.302
S9 27220 110.087 13.649 106.174 28.653
S10 27798 117.965 14.379 104.897 26.052
S11 27.172 112,513 14.235 106.281  26.695
SI12 26790 110.596 14.342  107.141  26.048
S13 27385 112.178 14.588 107.709 25.297
S14 26964 111.697 14.471 107.887 26.161
SPEME 27361 112,522 14189  105.931  27.548
RSD/% 3257 2939 2964 1.948  5.081

FEdh, & “2.17 TUN A3 5 823 FE 6 IR, 103k
], AR i i SRS AR LR R A AT BT
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12, 24 h FWE 1R, iexEEE, RGBSR
PR A AL BE FR A BEAT 20 AT, 49 25 LA e £ B I 1)
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AEABLEE N 1.000, BRI RTE 24 h WEE .
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B S R E N, SRR A, BRE A
0.1 min, &% fRIEfE, #HATOREEKITE, 5k
fegUE kLA, RNt 15 AN R, s
TR R SR TR S I I X, A 2 S U808 Ry,
3 5IE KN Rar, 4 SN Re, 12 5N Rby, 145
Iy Rde PASEAE A X BRSO B, X 14 ik
XDP Ff i da a0 w AT AL EE VRN, 45 R PT A fEik
FE S TR S AR 35K T 0,998, 455380 14 it
FEmTR S EITE AR LR &, 2 — BT . 14
HEFE TR S EE S i E L 1.
2.7 PCA

PCA & —Fi F 5 7 3%, el blsid
LRNEAS W R AR B AR W — & A RE AR M TG ORI
For, DLMCREE IS i) 32 BERHIE 4 B S T
ReZ M RNV FEEERGEE, W T m4E580E R
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Fig. 1 UPLC fingerprints of 14 batches of XDP
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X2 AN TR A SR BE BT ], f R 2 T,
%1 EREEEEH G 1~5. 8.9, 12 TT#k,
%2 FHME R FE R A 6. 7. 10, 11, 13~
15 5Tk

¥ 14 fAERIRIRAE 2D N 4 2K, Rl
2015, 2016+ 2017 £ 2018 £E7= ¥, SR J5H 24| 3D
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Fis o R CAE S 14 S0RE AL F 0 I B R 2k 3y,
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Table 4 Eigenvalue and variance contribution rate of PCA

T RHEE T EFEPTTRE % TTETTRE %
1 5.331 38.1 38.1
2 4.816 72.5 344
3 1.473 83.0 10.5
4 1.062 90.6 7.6
5 0.533 94.4 3.8
6 0.299 96.5 2.1
y | w0
O L4 g gy
i // Ill% 13 U’% 7 h “,
g m%?
5 i 1o i 2
= & 9 .~ ™
12 |1|%:3
.. @ 0 igg *
W6
—-14 .
7|1 T 0 T i"_
P(corr)[1]

2 14 {EREER T EXIREHREE
Fig. 2 Principal component correlation scale load diagram

for 14 batches of samples

M 2015
M 2016

2017

B 2018

B ‘/\ )

B3 FEEFATER XDP HR=H#ER T EIE
Fig. 3 Principal component scores scatter 3-D plot of XDP

samples at different production time
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S U ) 52 W AR B 1) R

Hotlling’s T2 F1 DModX ozl B Wk 4. 5, K
HH) T2 Crit (99%) A1 D Crit JyfilpR, Hisd b
B> 31.17 A1 1.82; T2 Crit (95%) NEM K,
FBRA 18.09. iX 14 #HUHAFEMAEEHIR LT, ¥
NIEFERER =, 18 2 sk B BT 2R,
XAF AT L) PCA BEALE AT FIRAE T A )
B RSN BEEHIX 14 I AR S RO B — B
UF, SARRUEE VRN 25 AR R, I BT AL R
{EL AR R 1 B B
2.8 EXmEmNZFFH 574 (OPLS-DA)

i FIRMHT R %0, 3% 14 it XDP kE 5 BEAR—3K

!
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25
=20
- :
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S1 S2 S3 S4 S5 S6 S7 S8 S9 S10S11S12S13 S14
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4 14 #it XDP # & Hotelling’s T2 $55HIE
Fig. 4 Hotelling’s T2 control chart of 14 batches of XDP
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El5 FR4%EEEHmE DModX 12 HE
Fig. 5 DModX control chart of XDP samples at different

production time
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TR, T 1 2806 5 A8 S R R S 5 /N
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