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HPLC fingerprint of Xiangsha Liujun Pills from different manufacturers
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Abstract: Objective To establish an HPLC fingerprint of Xiangsha Liujun Pills (XLP), and to apply this method to determining 49
batches of samples from 16 different manufacturers for quality evaluation, supporting the foundation of quality control system of XLP.
Methods The HPLC separation was performed on a Sepax Bio-Cig reversed-phase column in gradient mode of acetonitrile-0.1%
acetic acid with UV detection at 260 nm. The column temperature was kept at 30 “C, and the flow rate of mobile phase was 1.0 mL/min.
The fingerprint similarities and cluster analysis based on the chromatographic peaks in detected samples were obtained. Results The
HPLC fingerprint of XLP was developed firstly. Seventeen common fingerprint peaks were indicated and attributed to raw materials,
and 16 of them were identified by comparison with reference standards and UPLC-Q-TOF-MS. The analyzed samples were
geographically classified into four classes with the similarities between 0.617—0.988. Conclusion Significant differences of quality
in XLP on the market are observed. The method is simple, reliable, and suitable for the quality control of XLP, supplying helpful
information for the comprehensive evaluation of XLP.
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HPLC fr4UEIE, RS0 LR g AT 4L
Nk NPV E W L QIR 2 T = B ibe
FRACLEE TE BRI A B R 34T PRAN, DA
IR PR R R, WA RE— BRI T
S22 T I IR PR B B, DRUEIZ 24 ) BT B A R
1 NE5RH

Agilent 1260 R4, HHEPUICIE. UV K25
FERAR . ABIHERERS . TAENS; Agilent 1290 UPLC-
Q-TOF Jiit#A%, fHE 1290-ALS G4226A, 1290-Bin
pump G4220A, 1290-Column, 1290-DAD G4212A,
MS Q-TOF; Sartorius CP224S. CP225D H, 1K
Elmasonic 300H 55 UE#s, [ Elma A );
Millipore 27K 1% .

O vEa, fEE Merck 2~ w]; K A 4liiK,
HoAb R I8 0 o B al o 6h BN H A (S

111610-200503) #F Rz (b5 110721-200512).
HERRE (it 110731-200614) ¥ E & 525
m A EWT T Bt . TP ANE AL, Lok 16 M
Z 49 fHLRFE, aedbnt. Kt 2. Widk. 7T
PO AR RS WP TR 9 A, WK 1. S
Codonopsis pilosula (Franch.) Nannf.. %% Citrus
reticulata “Chachi’  H& () Glycyrrhiza uralensis
Fisch. . {K % Poria cocos (Schw.) Wolf. K &
Aucklandia lappa Decne.. WM~ Amomum villosum
Lour. var. xanthioides T. L. Wu et Senjen. ¥R
Atractylodes macrocephala Koidz.. 32X Pinellia
ternata (Thunb.) Breit. . % Zingiber officinale
Rosc.+ K& Ziziphus jujuba Mill. 10 BR 25835 ) &R
A 2 RGP b 2 S SRR I AT 25
WFEE (rh E 25 80) 2010 4 S AH ik E brvERLE
P L T P2 R A m 3

*1 #@RER

Table 1 Information of samples

e fits | RS #ts | Fe o #ts | Fe #ts | e #ts | Fs itS | e its
BO1 110003 | BO9 120001 | CO1 1082032 | E04 111001 HO02 CI118030 | KO4 100304 | NO3  MCO002
B02 110008 | B10 120002 | C02 2082024 | EO6 120401 | HO4 C118031 | LO1 110805 | O01 110702
B03 110010 | B11 ~ 120003 | CO8 2082025 | FO3 1108701 | HO5 C118032 | L02 120301 | O02 120301
B04 110011 | B14 120004 | DO3  1008171Z | FO5 1204702 | I03 110701 MO1 111101 | SO1 20110701
B05 110012 | B15 120006 | DO6 11062317 | G02 110807 | 104 111001 MO02 111101 | TO1 20091003
B06 110013 | B17 120007 | E02 110701 G04 120612 | KO1 120401 | NO1 MCO001 | UO1 20110801
B07 110014 | B19 120003 | E0O3 110801 HO1 CI118026 | KO3 120402 | NO2 MCO001 | U02 20120601

PS5 IR G FREA AT, [A—FRHE R4k 2-B11 f1B19, MO1 H1MO02, NO1 FINO2 514 [F) FEt S M, Sk AARRINZE
M FH S
I-number of capital letters for business code, the same letter on behalf of the same enterprise; 2-B11 and B19, M01 and M02, NO1 and NO2 with the same

batch manufacturers respectively, from different business and use units

2 HESHR
2.1 HPLC &if&4

RN Sepax Bio-Cig (250 mm X 4.6 mm, 5
um); BN LE-0.1%BE B /K, R UL -
0~60 min, 5%~70%ZMif; KrllP; K 260 nm, 14
BUA R 1.0 mL/min; A 30 C. HSESRBEZR
T, NAMIET 3 000,
2.2 UPLC-Q-TOF-MS [RiL &4

AN Agilent Eclipse Plus Cjg RRHD (50
mmX2.1 mm, 1.8 um); Jishtlh ZNE-0.1%005 R K
VWL, BEEEVEMG: 0~60 min, 3%~70%ZME:
K 260 nm; AFUAE 0.15 mL/min. MS 4347 454 :
BYR: ESI; FH 70 1B, U A AR

fE 350 C; SARARIME 8 L/ming W48 K )
241.325 kPa; TOF/Q-MS Jiil {2 7%k J7 L

MSI, G H m/z 100~1 700, FI3GHEE m/z 1.4;
PR S BANERIE 3 500 V, RiHES S
150 Vv, #EfLLIE 65 V.

2.3 AEHE

230 RS PEIE BOH R BT B
TRREE T LIS B, OREERRAE, N Sl R
1 mg/mL 0 IEGRRR,  EPAS

232 HERSEEEIEIS DO SIE R, A
K, WA S g, KEboE, BHIEFEEMT, K%
AFEE 25 mL, FRoE i, AT 15 min, BG4,
FERRE i, AP AN 2 98K ) T, 775, 0.45 pm
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S T7 P BB AT ES BORE, 3% “2.3.27 BURN 5k
2%, A 5 SRR 2R 0 A
234 FAMYITER R BURE ST AT
Eb A1) 43 ) o % () s S5 R 204 R B PR s 4 €2.3.27
TR 724, R4S 29 1M A
24 BYEIEHEFER

HYBI5 BESD 6 43, $4 “2.3.27 0 J7ikhl#fit
WAL 3% “2.17 UM A E, DR
(LR B B [E R TR R F b v 5 RSD, 527151
HEME; HUBIS FEM 14, SRR 6 I, LAFREL
WEE TR DR B I [ FIT0EE [ AR FR B 1155 RSD, B 5857
(PRS2 RE s B B1S FESh 143, 7F 24 h WAS[AII [R)3E
SEUERERTIN,  DLFR AU ) OR B N () AU T RRA FR AR
M5 RSD, #&Jjikiissett. EEME. KR
T tEgi K 2. SRR, FH/NH AL
T 7k BT A R BN S, A
WAE 24 h WARSE, AT LASRAS TSR (4R S i
2.5 RUBEEMEIISHEIENHE

Oy “2.3.27 TR J5 ikl 4G 49 LR RPN AL
PRSI, 2 “2.17 TR A% 4 F AT E ,

*2 BYEENHEFER
Table 2 Evaluation of fingerprint method

R B 1 3] RSD/% Wi FX RSD/%

AV KEE otk mEME EEE ReEtt
1 5328 1.7 10 28 20 15 27
2 6235 22 1.1 26 28 27 30
3 9347 138 19 32 45 17 53
4 13.049 22 23 17 25 20 33
5 17267 16 23 14 14 22 24
6
7
8
9

&5 fx/min

19313 1.5 24 2.2 33 3.1 39
20.718 0.8 1.7 1.2 1.1 1.0 2.5
24354 1.7 1.6 23 32 23 32
33.685 1.9 1.2 23 2.1 1.7 2.8
10 37.274 2.4 2.2 1.4 1.7 1.3 3.6
11 40941 1.9 1.5 2.0 1.9 24 2.9
12 42.623 2.7 1.9 2.2 4.2 2.8 4.5
13 43473 22 24 2.8 3.7 2.7 3.0
14 49.783 1.8 1.1 23 3.1 2.6 35
15 51.063 1.7 1.9 3.1 5.1 34 4.2
16 53.655 1.4 2.6 2.0 2.9 1.9 3.1
17 55784 1.2 1.8 1.6 2.5 1.3 3.2

X TS & ) e SIS BT B b, B 17
NN BN T, I ETREUE,
H AL W S AR S TR 1) 90% LA . i85k 49
HEARP/SH AW HPLC Fegl B g, A “f
R SO AR LR VR R 45 2009A Fi (JH 5K 2
)7, FR AR R I T AT T L JS , ARk
RIS K, DL 1,

2.6 IBWEEHEUEITE

¥ 49 HEAER /ST AL TR SUEE HE SN 2
R SUE AR AL VA R 48 2009A hik”, LA BO1
(RIAE i B A O AR RS VSR E (R 2 R, R AT
P ECE A O BRI, TR RS S
SRR IARLE, 25 3, &) FEa Rt
HERFE S FR SIS WL 1.

] "% D. F. G. I. L. M. O. S. U &4tk
FEMAALER) AP (0.891~0.988); | % C. H. N
2 U PR AR (0.617~0.640), {HILA—
;e ) K Ev Ko T B &I i AHARL BE 4840 1L
(0.624~0.913); | K B 13 fLFES T 4324 2 25,
FBUEE 55 785 (0.907~0.960) [ 7 fit, #iL5 >4 110003
110008 110010~110014, LA K AHALLE 541K (0.823 ~
0.878) 11 6 4k, fit*5>4 120001~120004. 120006~
120007
2.7 BYELEEIEENRINIEE
271 RIS IHE R EENH AW A T
2 BRAREE . RAUKERE, g 8 IR 2R K
ANZjo o3 AR S, 10 BRZTH IR0 A VR
J A DM T PERE S, % “2.17 TR Rk 4
DU o X B I o) — 5L B PR o P 3 o o R P
RT3 AT O AL, MR IDGEE R, ATy
S0 T AR QG EATIH)E, Mg 1. 2
HIB S 26, W 4 JE KR, 6. 7. 10,
11 BRI 2584, &3, 5. 8. 9. 12, 13 HjE#*
HRZH, W 14~17 HEREZM (R4, KR
JSOR 2 () €1 R 7 A M 46 2F A B D,
et — 2o
272 WIEVETR NS A o WS Y i
TR B L P 2 R T R o) TR VA
M5, TIL SRR 0% P Bt I A% B 1 1) 9
FAHOT LE IR ARBOGIE, #A 5 S H A, 7
SRS R, 9 T H IR .

2.7.3 UPLC-Q-TOF-MS #gi\&(aiflg ik
] BH A b N FLER S B R AL A gy, R
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Fig.1 HPLC fingerprint (A) and reference fingerprint (B) of typical batches of XLP from 16 manufacturers

%3 {45 HPLC £ L ELLAHEINE
Table 3 Similarities of HPLC fingerprint of each sample

Py MRV ) RS MM | RS ARUE | RS HBUR | R MR ) RS MR | RS AIUE
BOl 0907 | B09  0.856 | COl  0.640 | E04  0.692 | HO2  0.629 | K04  0.624 | NO3  0.636
B02 0944 | BI0O  0.878 | C02  0.630 | EO6  0.897 | HO4  0.634 | L0l ~ 0918 | 001  0.894
B0O3 0929 | BIl  0.854 | CO8  0.621 |F03 0979 | HOS  0.638 |L02 0891 | 002  0.988
B04 0928 | Bl4 0871 | D03 0914 [ F05 0980 | 103 0897 | MOl 0985 | SOl  0.969
BO5S 0916 | B15  0.823 | D06 0908 | GO2 0955 | 104 0905 | MO2 0979 | TOl  0.810
BO6 0940 | B17  0.866 | E02 0913 | G04 0934 | KOl 0777 | N0l  0.636 | U0l  0.920
B07 0960 | B19  0.850 | E03  0.831 [ HOl  0.617 | KO3  0.847 | N02  0.636 | U02  0.918

UPLC-Q-TOF-MS HAX AT A . HT&HR AR S FIERGE R, 458 8R0S ERE, S5
N

INEAIIAETT 25 %, A2E RO 22 MR, BORIIR SRSCHRIRIE ™ T LSO BRI X B, S5 T AN
HIE g R T, M alh s re e HAFRSIEIE T 16 M uikig, Zi R0 4. K 2.
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x4 BWARER UPLC-MS HH4E
Table 4 UPLC-MS analytic results of XLP
@R min EZH et HIAH I MATEIN s
[M—H] [M+H]

1 3.496 W Ge S 267 268.154 2 6
3 9.411 K HE R 166 165.0559 6
4 13.654 P P S S E I 594 593.1510 6
5 16.927 KHEL AT 418 417.118 6 6-7
6 18.963 51953 il e 580 579.1721  581.1862 8-9
7 19.855 W Rz P Bz 1 610 609.1829  611.1969 8-9
8 22.423 P S HEAY 418 417.1188  419.133 5 7

9 33.281 P HERR 822 8213927 8234110 7
10 37.589 %954 heptamethoxyflavone 432 433.149 8 9
11 38.743 73573 AR 372 373.128 1 9
12 38.859 *HH HEREH 368 367.1189  369.133 1 7
13 43.227 K st H 366 365.1032  367.1324 7
14 50.656 R 16a-F2FE G FLIR 486 4853276 4693309 10
15 54.989 IR% Z LR 482 481.3322  483.3470 10
16 63.464 R% FEARER 526 5253594 5273727 10
17 64.431 IR% RETR 528 5273741  529.3884 10

7 Q-TOF(-) | Q-TOF(+)
i 8 i 14 \ 13

N AT A

\ 4 "\d | Hhi1s 6 H 14

\Vv’wim\ﬂ"l‘w ‘U,} “M’ WNMM \' k\m} w%}”’hu*’“\;’dw\'»’\*ﬂ"W N b“\ﬂhmf‘v:f%’( \\M{J\MJ\WM"M}\K\WJL?JWJ\_,JALVM“*} \/"LUA’}”V) W}\ﬁ' LWJ\”‘M\N\)“MEML@\Z ",
6 10 20 30 40 50 60 70 d 10 20 30 40 50 60 70

2

t/min

BUARBAERMEBTRE

Fig. 2 Total ionic chromatogram of XLP

2.8 HmEILHIENREESN

B AR TARAREUEIE Y 17 AN LA IR i AR
FXT T RRFE S AL, G281 SPSS 18.0 A T 7
WNB AEMIAT RERK L. KA Ward %,
FI FH~F-J7 Euclidean 1 2} (squared euclidean distance)
MNEE, VHEASFRE S RARARE AL, 45 R WIS 3,
BRI KRR A 4 2K TR
AR K L. Dy G IR, 3 TREHEE) K1 F.
M. O. S. B (B09~B11. B14~Bl15. B17. B19)
RERL, 26 I 2848 % UL B (BO1~B07) [HFf
fis BT 3 PR P TR E , HARBLER = (>0.8),
$ IV 2B K C. Hy N. E. Ko T IR, X
6 ) K IIFE AL BRI BB I L, i 2
PERCR . Rl RIRE R EEARAE R — 26, BT

K B IFER A TE 2 8, 5 2 PO R A =ik 5 — 3K
BRI WA BIIRE S [ A G, AR A
FRBNIRE S T A G, &5 R —30.
3 g

ARSI AF /N A (REZH) 2010 ERRK
PRl b S, B g r L HPLC a8t i, Are 3t
U 17 A, #e B 26 9. A 7 3 16 4Nk
SOy K EAL RS RE N H T 16 ANEFETTK
49 HEAE S SR PR, 8 AR AL T BRI SR 2R
YT, RIS KA /N AL T 22 UK
IRAT Hr A 1 5T 45 1) P 28 A DA DR UE I R 2808
I HPLC Fr4C % B AR AEAN[F] ) 5 24 i 1)
AT R, A0 R BN B A e I, B AR
TH 52 192 s 350 i 8 ) — 80 R e 12, o
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Fig. 3 Dendrogram of cluster analysis
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IR 25 IR e At . A R RS e R T 7R
WA -

ARSI S R it 7 A B V2 AN R i 1 A
BEAT T4k, ST HPLC F540 &3 g 5 KB
JEHRAE D /N FIRFAE Sy . BL HPLC $5 404
T 17 AN A ) A T R TR FRBR S ANIR]
(BRI AT T IR , 25 R DL A B IO R R -
FEFRIUT i b, PO T8 75 S5 i Bl LA AN R
SRR, &5 B, SR A BN Bl 42 Y 15 min
ERET V2 M T AR, SR BURR A . TR
LR L, HE T OKE. HEESK. HIR. B .
PRV S A 6 s B JE 7 LA 20 -0.1 % 1 7K 5 i
B P e M 5 R e A o A e I By T, SR
DAD il 28 T 200~400 nm K IEE 5, W848 w
LR MK s, g5 B ORAE 260 nm R

HUESI[EE = YR i ED K S E e - ST =R AR LT
X PR b i HPLC F 8CE S R AT LU, | K B

K. T FEanda gl Bis AR i, F 2 S

b (AR TS EATEADS, FEUE =it 5 AHIT Y

FEm TR ZR . T K B IR A =it

AR o0 2 28, LRt KT 2 SR R 22

AT 52 P 10 AT 11 I THIARAN ], B/ R i 24

MR REA R E . 73 K C. Hy N FERTREL

B AR EEARAR R A — B, 5 A KR SRS

Pt LR R I, LA i ] o SRl T3 220 1 2 1)

FHIRAC, $ERX 3 4 KIS BRI AT e /L€ I

o SRR, ARSI TR F RN H AT

) GIRE b P E Bl 22 /D AEAE IR, S e H T
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