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UPLC characteristic chromatographic profile of Xiangju Rupining Capsule
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Abstract: Objective To establish fingerprint analysis method by UPLC for quality control of Xiangju Rupining Capsule (XRC), and
assess the quality of each sample by systematic quantified fingerprint method, then to identify the compositions by ESI-Q-TOF/MSF.
Methods The Acquty UPLC BEH Cg (100 mm % 2.1 mm, 1.7 pm) was used with a mobile phase of acetonitrile-0.1% formic acid in
gradient elution. The flow rate was 0.25 mL/min. The column temperature was 28 “C, and detection wavelength was 270 nm. Macro
qualitative similarities (S,,) and macro quantitative similarities (P,) were used as the assessing parameters to evaluate the overall
quality of 10 batches of XRC. Ultra performance liquid chromatography-quadrupole time-of-flight tandem mass spectrometry
(UPLC-ESI-Q-TOF/MSF) was used for qualitative analysis of common components in the positive and negative ion modes. Results
Fingerprints of 10 batches of XRC were established and 33 common peaks were obtained, then 28 of which were identified, belonging
to six medicinal herbs. The results of systematic quantified fingerprint method showed that quality of nine batches samples was above
grade 5. Conclusion The effective and reliable quality evaluation method of XRC was established, which is beneficial to the study of
its material basis.
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FAEFLE T I FE (Xiangju Rupining Capsule,
XRC) HAbT7HES M EAE, . iR
7 BRZGH L, HABSE. M. HE IR
WOFE R, ST PR A« 28k L T S50 ) L i 3
A, HAET, PRI kI B X o 5 sk
M AT E S0, R RN AE B 2R R I R — R
ST ERINE . AT B e R R, X
SR — B AT VY, SRR PRI T 2K
T EE ST RE RS A T VPP i B R (0 7V

HZG RS SR L B PR A BRI
(e, ATH R B 2G40 22 BT AR R R, K L5
BHTRAEVEN . AT P2 aitkis SRR G
BUFEBCTA I 2R G 4.0 784 B i ST S AL R
gUEt, EN A2 AN TR, FIHZER, A
% 1 SEEU Hh 2 J EAm 3R T, UPLC g5 4
ESI-Q-TOF/MS" HiA B AT [l k. Beidse ke
BONRER, TEREAE T 22 oY Rl
TR Tz ARHE AR UPLC #2037 7 XRC
B ibfe i, KA RSB S0E RI%E M A
FHR XRC TR, SEHUHZ 77 7 2 10 B A s
UKz VAN, JERIA UPLC-Q-TOF-MS® it
HALZ R ATHID 558, S XRC Y5 B Al it
T2 5E Sl
1 {XEEHH

Acquity UPLC, £[E Waters A, B4 —Jtm
JEBREAE . BAEBSAL. B RESs . AHIRAA . PDA
%S . Empower 3 thifk T{E¥Y; Acquity UPLC-
Synapt G2 MS i S AL, SE1E Waters A
Mettler Toledo Xs205 7 #7K~F, %+ Mettler Toledo
AF]; KQ-500DE AU i i veds, Rl
P PR A s Milli-Q #4li/K £5:, Millipore 2
Al B (EigaD. o g, 3£E Merck
AT HER (EaRkal), Fih T Aw . XS PHE R
B (&5 97.9%, L5 200619). JRJLAEE (i
B8 98.2%, #itS 201007). ISR (FRESD
# 98.1%, #tS 201311). B&FFSE (FE53
98.7%, fit'5 200806). &R (FiE5r4L 95.3%,
5 201316) HHHER 4R RETEL 99.9%%, it
5 201414) FESE 1, JRESE 98.9%, #t5
2015200 IRIE IR (5127051 99.8%, 5 201102)
FFZER 1CHES 200406) « £ 22 Bk O 5351 94.3%,
ft5 201507 HiHEH (5 200504) . FEERy (i
B 99.6%, L5 201501), EE M2 T

WHoEkE. 10 #ik XRC Hil7, KEER T IHI 28 0mH
R w], BlA%: 0.45 /i, k5 201611002.20150601
2015B01. 2015B02. 2015B03. 2015B04. 2015B05.
20170101.20140701.20131002, 4 %5 S1~S10.
2 FESH#R
2.1 D&M
2.1.1 % A Acquity UPLC BEH Cig
K (100 mmX2.1 mm, 1.7 um); BHHN 0.1%H
FRIKIETR -G s BEEEVEI (0~3.0 min, 5% iF;
3.0~5.0 min, 5%~10%Z.Ji&; 5.0~9.0 min, 10%~
15%Z.0i%: 9.0~14.0 min, 15%~20%Z.fi%; 14.0~
20.0 min, 20%~22%ZME; 20.0~27.0 min, 22%~
43%Z.fi; 27.0~30.0 min, 43%~57%Z.E: 30.0~
34.0 min, 57%~65%Z.JE; 34.0~36.0 min, 65%~
100%Z.J15; 36.0~38.0 min, 100%~5%Z.J15; 1A
ME 025 mL/min; EAMalPEAK 270 nm: AR
28 C; #EFEE 1 pL; Yeli 38 min. FIRIEHRELLL
FHOER B WETHA/NT 15 000
212 B BEFUE: BREREE TR
(ESD; Kl 7325 1B 43 A E40% i
3.0kV (positive), —2.5kV (negative); HEFLHLE:
40 V; FEHVAEFL L : 5.0(kV); B F IR : 100 °C;
IR : 300 C; HEFLR (N B E:
50 L/h; BRI (N AR E: 800 L/h; &
FVEE . miz 100~1 200; AFES: &S (Ar);
i fE: 20~40eV.
22 NHEREAREIE

FEEFREPTER R B XTHEAL S mg, B 10 mL &
i, RS AR R R %0, #5715 500 pg/mL
XoT R 2, RV 90 AIRC ] 500 pg/mL i LASEE |
PSR B Z. BEH. EHRCE. 5
i a BEEIR. IS0 L. 2. iR,
72 DO I A AU HERE T B AR 10
pug/mL.
2.3 HiXEAREE

U XRC AW 1.0 g, FEEFRE, I 70% H
50 mL, = HEHEL 20 min, 257, WHIZ =, 14 100
r/min &0 10 min, B E3ERIT 0.22 pm HALIER,
IS8, BIAS LS VA
24 BYENEHEFER
2.4.1 FEEEALS  REEIEE —a SR it
5 201611002) 1 uL, ZESHFE 6 X, il Ak,
PR EIAR 2 1) ATA SCHE 3N “ A 2 itk fis S R
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15 BEHMER ZATIN RR 4.07 B, EEL 8 5%,
PASHEYEZ B AR B4 I TR NI TRIAR A 2 IR, %R
KT &G AR RIS 8] RSD 35<<1.0%, AHXY
IETAIA RSD 3J<3.0%, RN RFFEREEE
HH

242 fEtElLE WA REw (s
201611002), 737l Til%& )5 0. 2. 4. 8. 12, 24 h
R AT, Il AR, Kk ER ATA XS
“ gtk e o B B S BRSO R 4
4.0” B, EEL 8 iEIE. DLPHERER B IF LR BE I AR
WETRUN SR, TR SRR & A WA O B
(6] RSD ¥ <<1.0%, AHXTUEIAL RSD #5<3.0%, #*
HIFE S TE =R T 24 h WERGE

243 =HEMWRE BUES G5 201611002) °F

17124 6 Btk i A AR, ek g
PR EIAR 2 1) ATA SCHE N “ 2 etk fir SR v e
=5 RSB ITEN R Y8 4.07 B4F, REL 8 HRIE.
DAFHE R B AR 87 IR TR AU AR O S8, &0
KNG AT PR AR ] RSD 3)<1.0%, AHX}
T AL RSD $1<<3.0%, FEAGIEEL MR,
2.5 TRRIBLEERENL

4 10 # XRC A i i o mgEFER I, 0%
270 nm P K FEREE, UIAHHER B NS HRIE, f1ig
HILE 100%11, e SR T 3L a fE s
33 AN BILRERO AIA XS “hzgfitig
SRR (S B AR E RN RS0 4.07 A, 153
EVEAE K 270 nm PR O BRFESCE B (RFP) L
Kl 1.

t/min

1 270 nm KT 10 #t XRC 1 RFP ) UPLC 545 &%
Fig.1 UPLC fingerprints of 10 batches of XRC and RFP under 270 nm wavelengths

2.6 ARFIELEEZTFMN XRC RE

FIH R G 46 80 € &% (systematic quantified
fingerprint method, SQFM) M B 7 WL 5 14 £ FE Al
E R A JEX AT AT A AR, e 2k
R A R T . H 3 e MEAR RS (S
WA (1), FAE XRC RSEIEL AHe SU A
T A L 5 RFP AR 5 % € BARLEE (Py)
W (2), FRAE XRC WAFFLCEARE RS RFP (1)
ZE 5 PRI R R (@) WU (3), FEAE XRC
FREUE DA AR SUE BB R BRI RIS . =
B REEPA R, AR N

8 4 (I~VII, % 1), XRC RBP4 RN 2.
n (1~3) W, n AFRGUEEL, x5 v ARFRLL
VBT, 5 JHAUE S RAHT,

o= (S¢+ SN2 = [ D xwl( D52 Y yH+
i=1 i=1 i=1

Zn: Cedv)/(n Z G2 (D

i=1 i=1

Pn=(C+P)2=( Zn:xyi/ Z v+ Sk Zn:x,-/ z )2

i=1 i=1 i=1 i=1

(2
a=|1—=y/p,|=[1—P/C| (3)
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SF 9 MEAMLE, SFELEEMEAIIEE, C A& BA
Ji, PERAMEE, Pyt
27 HBERASHHAR

FIFH UPLC-Q-TOE-MS" IE . 75 T 2 Ff R4
BT HER SR BGEAT R, SR E 20 EXTAEOC
JoR RS B AT 5 20 A RN 2 HE R O SRR 1 SRtk
X} 33 ANHAG RS 7 3347 S5 R AR R AT
F1 RERIEEHINDEREZRITE

Table 1 Traditional Chinese medicine quality grades

evaluated by SQFM
L Sin Po/% o i
I 0.95 95~105 0.05 ass
II 0.90 90~110 0.10 IR
111 0.85 80~120 0.15 I
v 0.80 75~125 0.20 R 4F
Y 0.70 70~130 0.30 H
VI 0.60 60~140 0.40 —
VII 0.50 50~150 0.50 %
VIII <0.5 0~ =0.50 %

IIRAUE. BE— DX AR 26 T, 7 REGHS A
P R L e S LB RE(E R, W EEEE R 28
AR AT A VA o A OGS BHE S 25 TR
* 3,

R2 ARERLGUEEZXITN 10 #t XRC REER
Table 2 Quality of 10 batches of XRC evaluated by SQFM

ER S Po/% o g e
RFP 1.000 100.0 0.000 I W lr
S1 0.954 89.8  0.059 111 1f
S2 0.974 108.2 0.046 11 1RLF
S3 0.989 118.1 0.026 il 1f
S4 0.990 1156  0.024 1 17
S5 0.971 110.6 0.066 11 I
S6 0.974 1127 0.075 il 1f
S7 0.981 110.1 0.047 il 1f
S8 0.752 50.8  0.137 Vil E
S9 0.911 794 0.040 v R4
S10 0.880 93.7 0.047 11 I

20
20

27

33
31

30 B2

t/min

2 XRC #J UPLC-UV & (A). EBFEXEETFRE B) MOsFREASEFRE (O
Fig.2 UPLC-UYV (A) and ESI-MS total ion chromatogram in positive (B) and negative (C) mode of XRC
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#3 XRC FULER S UPLC-Q-TOF/MS" B R K E LR
Table 3 Information of identified compounds in XRC by UPLC-Q-TOF/MS*®

5 pmin  JEEREX AT ERE FE(X109 Fovd MS" B f 8 F YA S
| 1892 1690138 M—H] CHQOs 1690137 059 #E&TE 125.025 1 A% 8
2 2102 4331268 — — — — — —
325733101263 — — - - — — —
4 3269 197.0445M—H]  CoH,0s 1970450 -254  JIBEH 395.0959, 179.034 0, 135.045 3, 151.040 8 A% ol
5 35473761601 — — — — —
6 4160 127.040 1 [MFH]" CHO, 1270395 472 FH¥E 180.962 4, 109.025 5, 305.995 1 N 12
7 5860 137.024 1 [M—H] CHQO; 1370239 146  JFJL%m 136.029 6 FRE 11
§ 7551 179.0336[M—H] CoHeO, 179.0344 447  ufuifig 135.0429 1% 10,13
9 7.896 609.1463[M—H]" CyHyOp 609.1456 LIS  KBEE-68--CHEHN  519.1106,489.1039,429.109 6, 399.083 7, 369.076 1 HH 14
10 8879 5931500 [M—H] CyHyOp 5931507  -1.18  JFides-68-—-C-Hkit 353.065 9, 297.086 0 B 14
11 9366 6231627 [M=H]  CyHpOy 623.0612 241  £FHFEK-68--CHAFL 383.0847, 503.125 6, 413.091 6 14
12 11414 563, 407[M HI  CyHyOp 563.0400 124 BSEE-6-CAEIME-2-0-RME 413.0832,293.049 1 B 14
13 11.566 342.171 1 M]" CyoHyNO, 3421705 175 RE[EH 311,115 4,296.099 4, 281.109 1, 264.082 4, 236.073 2, 1E#Z 15
221.058 8, 192.102 8, 177.060 0
14 11667 563,139 6 [M—H]  CyHyOp 5631400  —0.71  FE3es-8-C-Himip-2"-0-AKETT 413.0877,293.045 5 B 14
15" 12,027 463.086 8 [M—H]"  CyHyOp 463.0877  -194 Sk RE 300.027 2, 271.024 0, 255.026 4, 151.002 9 A% 16-18
16 12.194 593.151 5[M—H]"  CyHyOps 593.1507 135  AREET-0-LHHH 285.0409 14
17 13447 S2L1274[M—H]  CyuHyOyy 5211295 403 FEREHEE 359.072.2, 179.038 3, 161.026 6 B 19
18 14.586 607.162 1 [M—H] CyHyOys 607.1663  -692  HMAH 299.054 9, 284.041 7 14
19 15417 609.179 0 [M—H]  CyHyOys 609.1819  —476 BRI 301.069 6, 286.046 1, 242.065 1, 151.013 8 B 14
20 15733 3561875 [M+H]  CyHNO, 356.1862 365  EHZEZE 192.103 8, 165.090 0, 177.071 9, 150.637 1 WEWE 20
207 15753 320093 4 [M]' CuHuNO, 3200923 344 HiER 292.098 4,277.079 8, 234.090 6, 262.089 3, 249.083 5 FT#Z 20
21" 15813 359.0750[M—H]  CyH,O5 3590767 473  #%kFR 179.032 1, 161.023 1, 133.029 3 rn S
20 15919 356.187 | [M+H]"  CyHpNO, 356.1862 253 MEEH 325.1413,310.122.7, 295.106 2, 294.126 4 THE 20
22 16628 493111 0[M—H]  CyHpOy 4931135 =507 Pz A 313.059°5,295.058 3 %
23 17.904 370203 5 [M+H]  CpuHyNO, 3702018 459 % 192.104 2, 165.092 5, 150.068 5 EWE 20
24 18471 11425 M—H]  CyHy0y 717.1456 432 JHRHEB 519.090 6, 321.038 6, 339.049 4, 293.044 6,279.029 5, 4% 21
295.0592,277.048 3
25 19244 352.155 8 [M] CyHpNO, 3521549 256 BT 337.1302, 3201192, 308.129 9 TE N0
26 21307 493111 S[M—H]  CyHpOy, 4931135 406  FBEGH 295.058 3, 159.040 2 e 2
27 21916 366.171 3 [M] CpHNO, 3661705 218 %M 351,146 7,350,140 2, 336.124 1, 334.133 6, 322.144 8, [T#A%  23-25
308.128 8,321,129
28 23827 565.1335[M—H]  CyHy0p, 565.1346  -195  SEEZE 519.113.0,367.079 2, 339.051 6, 321.039 2 A% B
29 24336 715.126 8 — — _ — _ _
30 31071 2790035 [M+H]"  CgHu05 279.021 502 Z&fBEI 261.095 4,233.098 3,233.008 3, 215.084 8, 205.101 9, f1% 13
109.0813
3% 33201 297. 504[M H' CioHyOy 2971490 471 KfiBH 279.140 1,251,141 9, 268.110 5, 237.104 9 % 2%
319.131 2 [M+Na]” 39311 031
3% 33316 2770875 [M+H]"  CiHp05 2770865 361 FIBHHI 249.092 8,221.099 1, 193.103 3, 178.079 8 s 2%
299.069 2 [M+Na] 2990684 2,67
33% 35984 611 2399[2M+Na] CiHis05 6112410 180  FIBMIL BRI 280.1112,277.125 3, 262.101 4,252.081 2, 249.125 4 4% 2728
6 5 [M+Na] 317.1154 347
295.134 7 [M+H] 2951334 440

22 R I S BIE 4 1 2>

*is composition confirmed after reference substance
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3 Wit
3.1 HEBREEFIRFUSEBEIIRYENE
FIFH 2 B4 S B A BARE R0V
W 248 4.07 TS 2EE BRIEBR TS E, DLH
Rt RS TR 40 (chromatographic fingerprints
index, F) fEAMATENR, RIEAFEFMA T HEE
W RGUE SRS BRI R BN, WA
(4. Hh FEZERHAARERE (B B (5,
FAECIGIEILLZ 7y B, p=1 IR A IR 4L
S8 fREUESmMRRE (R) W (6), FRIETE
GUE S NS SREE, HAEBR OO fR8UE 581k
FE () WA (D, RIEFRSUS S HMIRR, HE
BRI 1, TSR . BRIt FOEBOCE
TP, R TS A B AN F SR XRC LG S0 &
AT IR IR AL, BSIA AR XRC FRHIE
fRatEig. A 4~7) W, m RIS B IERT
BO(R=1.5), n—1 NEWESEL A4 NPIA-BFY
SAFHIETRIRR, Ao N n ARSI LR G IR

F=I1gR=npylgdo=Py ) A, 4)
i=1
p=ml(n—1) (5)
R= ﬁA,-zAO" [A0=n(ﬁAi)l/2] (6)
i=1 i=1

— < < 2y — < \21-1/2
y= ;Ai/(nzl:A,- )—[l/n;(A,-/A)] (7

3.1 BRI AW RS T A FER D
Ko ARFEER AR S DL A RS AE R
a ISR, THEIFIEE &M T FAE, 4G 1K
Iy BB DU E B S, BRI “2.1.17 BUF .

K F PDA Al #3004 i iEAT 190~400 nm 4%
WA, SRR IER 21 6 MK (240, 270,
280. 300. 330. 360 nm) FHIEERBHT FEit
B, 4R ER, 270 nm (% K FAERCK, 3FH
E RS EN LR R, At i kB XRC
WA . DRI, 3% 270 nm /E Y XRC FEEC
BIRE R K o 25575 FE S0 S A AR i 8
J1, EFEREIR 35. 30, 28 CEkATEE, FHPE
EREEITE FE. SRR, 28 CRNERIREE,
P W B A T L B RE LA . S R AR
FRIAE B B AICONT 48 S0 I &6 1Y) 40 B A0 R A LB T e
2, R ES 7R E 032, 0.30, 0.25 mL/min,
it FEMBEMILRE R &I, 0.25 mL/min 735
FERT, NBAAERRE. WS, KL

7 PR 2 (I B SRR B R 7y, TR YRR B)
FART LA TR L 85, FE4s & FAEVM AR,
JE LE-0.1% R KA NI s A «
3.2 REUTERIRA ARSEIHES T AR
T AR ] DL R AN [F B B0 77 R BOAE el
K, IFE IR S & FAE, JRE ARy B
DL 8 B £ SR, BARSRAE L “2.37 T
o R, @AEMENRIRCRAY, (HHE
VETRTERAER], DR PR PR 2 L. BB P I (]I 1
20 F1 60 min #EATLLEE, FREGICR—3 K14
R JE I, 3% R A I AR 20 min. 58U
AU EE AT FAE TR A5 R, 70% FH BEHE U8R
Uf. KL, #hE 70% H RN IREUA .
3.2 FEMLREIFIRE S

10 it XRC FAEFE S L 1 SQFM il oo,
S1~S7 B S 112 =0.90, P, ¥I7E 80%~120%,
S9 FEl P WA, S10 F 5 Sy EIRAR, (HAEAA &
VERAERIE S UL b, RERLF; S8 HERZE.,
gERRM, fLRNAEE—E Z S, VB EE
F BT 250 A L R H], mH A S1~87
FEf T 290 B A L 2l R vl 4%, RIE 7 #
LR Ao ) — Bk
3.3 XRC #HEEQEIELBIEEE

TR XRC FFEFRSU G 5L -, 456
T AT RS BT XRC FFAEFR S S 1) 33 A3k
BT % E, HEwEH 28 M, H 20
Sk e 3 A, HitC2 S et
VR LS T S, R . BRGE
HZEAE 5 WREGM I IRy o TS A AL DURE 2
WR 2 A T 24 ML BT 428 1 A S R AR 3, AR AT R Rl A
Bt R 2 BRI R YE R, ANIE BB AT 1
T DR BRI RS, K e AR T EFE
SR 5 1 A o DR R B — 2 6 S B AT o
BRI .
34 N

AR T Bk B4, @77 XRC HF
TRFAE TR SO, I PR AT 70 &ALl 7 k47
SR N, 2 SRR R 22 S TR R R LA UK )
BERXIGMPE. T2 BEEZRERMEm. Fit,
rP 24 i ) 7 NG R ) S AN 2 T AT R
HEAGHIE T, A BR ORI 1) 77 5T & 1 — S5 A w458 12k o
HE—P % XRC FHIEFRSUEINE 1) 33 AN SLA AT 4
B, % 28 MNFIHEAMKIE, WL T
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XRC AT AL o (B R TS 5 AR SRR
FIREAS, D97 AL (0 R VAN SR BB SCFF, B
J AT TR XRC ALY, A% Ja i 25 380K
I3 VAL SENT AR A RS T AT 24 20085 0 I 25 A v
71 B 5E Ao

P
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(3]

(4]

(3]

(6]

(7]

(9]

(1]
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[14]

B, B WA, & PRI T S R
BIUFROBT SR (7). b 25 RR AR, 2012,
43(3): 283-288.

INERE, B HE, KER, & h Ok gUigEE
BASIER T R4 (I, P&, 2007, 5(6):
549-555.

XEZFE, Bk, B, & R REREY
(Q-Marker): H 27 it i B AEHIFHES (7], hEZy,
2016, 47(9): 1443-1457.

INERE, TKEFE, PN, 55 h 2y — SRR SR
FR i 24 A 4 ) 70 4 A A s B S T A 7
[J/OL]. HEZ42%, 2016, 14(10): 1026-1032.

iR, W &, FMNERE, & P AT R AUEIERT T
JrEFEEE [J]. i, 2016, 34(7): 715-725.

INERE, B, AR, S5 iR QUM VRO
JIE iR [J]. HEEZ, 2015, 9(7): 673-681.
INERE, M, REK, 55 e ERGURIE G E
HARMG— RN B3 2 A RO el fa o
W [1]. HEEZG, 2015, 13(5): 449-454.

T OFF, 2, REF, %% HPLC-ESI-Q-TOF-MS i
o Mt S R BURL (AL S oy (). R E 25 )55, 2016,
27(12): 1651-1654.

RmeRs, # O, BRN, 5. T UFLC-Q-TOF/MS
T - FF S AL T (7], PR P EZ K
2224, 2017, 33(1): 93-96.

BWZ, £ OB, £ R, F IS EmRERY
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