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%, &,3E 42 A Waters Acquity UPLC BEH Cis, iR 30 48 4 WV B2-0.05 % B 82 78 % (6 L 2e BL) , ik 2 0.5 mL/min, 40 % % 4 260 nm,
AR A 40 °C, HAEFT A 05 ul, A BARE A AR, M T 143k UL B A F AR 69 UPLC B 3%, % A (F 2 &35 35 s A 32480
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UPLC Fingerprint, Cluster and Principal Component Analysis of Xiao’ er Chaigui Tuire Granules
LIN Yuan, CHEN Min(College of TCM, Macau University of Science and Technology, Macau 999078, China)

ABSTRACT OBJECTIVE: To establish UPLC fingerprint of Xiao’ er chaigui tuire granules, and to conduct cluster analysis
(CA) and principal component analysis (PCA). METHODS: UPLC method was adopted. The determination was performed on
Waters Acquity UPLC BEH Cis column with mobile phase consisted of methanol-0.05% formic acid solution (gradient elution) at
the flow rate of 0.5 mL/min. The detection wavelength was 260 nm, the column temperature was 40 °C, and sample size was 0.5
uL. Using puerarin as reference, UPLC fingerprints of 14 batches of Xiao’ er chaigui tuire granules were determined. The si

of 14 batches of samples was evaluated by using TCM Chromatographic Fingerprint Similarity Evaluation Syste W
and common peak was identified. CA and PCA were conducted by using SPSS 19.0 software. RESULT T ommon
peaks in UPLC chromatograms of 14 batches of samples. The similarity of UPLC ﬁngerprlnts 0 €S ples was higher
than 0.90, and UPLC fingerprint was in good agreement with control fingerprint. Th m es could be clustered into
2 categories. CONCLUSIONS: Established fingerprint can provide reference l( uality ®valuation of Xiao er chaigui tuire granules.
KEYWORDS Xiao’er chaigui tuire granules; UPLC; Fingerp @
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(B), 6 B2 VRN (FLPR B RE P W28 1) 5 Y34 : 0.5 mL/min;
R : 260 nm A1 : 40 °C; #FFFHE: 0.5 L.
x1 BHEXHER

Tab 1 Gradient elution procedure

2.4 UPLCESIEIEMER SHME EHIERXSH
2.4.1 fROUENEA AN B4 HERE S A S, $ 2.2
TR 5 2l A A S VA, T2 2. 17 T (3 2 Rk A
W, R b 2 €8 3% 48 20 B3 A LB TR AN R 48 )

W], min A% B.% (2012 Jif ) X% 14 #ERE i 1 UPLC B 3532474047, 15 UPLC
e i o SR PEILI 1, 2.
20 23 77
30 30 70 594614
40 45 55
2-2 1 ﬂﬁlﬁﬁﬁﬁ%ﬂﬁ' 393.63 4

HORE S0 &, B TR TR A AR, TR AT, BB A 2 5
Y8 1.0 g, BT 50 mL HIEHETEHAR  FsE ekt n 70 * SERE i
FA SV T 50 mL, #8757 (D176 150 W 4 - 40 kHz) $2 L s
30 min FC% %4 R . F1) 70 9% VA WK AL SR O D —hath
2:0.22 um RS LIE RS, ISR E , BIAS. 580 1159 1739 2309 2899 3478 4058

t,min

2.3 HEEFEE

2.3.1 KHERE 2. 2”IﬁT1 LA (G5 : S1)
I 2.1 IR A A i SRR 6 RN AE , DA ES AR
FUEI R BA B[R] R AR 2 I 10 S5 45 AT W AR G AR
BA S B A O W TR AR o 45 5%, 15 A A X F B B[]
FIURH X 0 TR R A RSD<<2.0% (n=06) , FE B J5 B A 55 i
[SY/5o8

samples

524.61

393.63

Bl 144t# & UPLC & INis o g
Fig 1 UPLC superposed fingerprints of 14 batches of

232 TR BC2.27 W ARSI (4 S1) - Om
W, AT T ACE 0.2.4.8,16.24 hig2. 171 B CJ
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233 FWHEMRE KHFREE G (455 &4# E2 #5UPLCXIRIgLEiL

“2. 2"Iﬁ_F7:7/z*§fFIJ%ﬁ%ﬁpp(§(4§z i} Fig2 UPLC control fingerprint of sample
SRR E , DL 5 ? El?FW‘E?F 242 AEHLBE A3 M R 24 fa i 48 S0 B 1 AR AL T
eI RGeS ETJ%MEXTHI . 45 Z55) (2012 b)) XF 14 HEFE 5 9 UPLC G T 4
Bl “”HTI@%MHXN%E% ) RSD< ﬁ,ﬁﬂ?ﬁézo S LAHERE S UPLC R3S A 1 >

T2 UHERBUETEMGER

Tab 2 Results of similarity evaluation for 14 batches of samples

0.90, I FEA A1 22 80, PR e v R AT

U iy S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14
S1 1.000 0.994 0.994 0.992 0.998 0.994 0.998 0.983 0.991 0.980 0.982 0.987 0.981 0.983
S2 0.994 1.000 0.999 0.997 0.998 0.999 0.999 0.995 0.999 0.994 0.995 0.997 0.995 0.995
S3 0.994 0.999 1.000 0.997 0.998 0.999 0.998 0.995 0.999 0.995 0.995 0.998 0.995 0.996
S4 0.992 0.997 0.997 1.000 0.998 0.999 0.996 0.994 0.997 0.993 0.995 0.996 0.994 0.994
S5 0.998 0.998 0.998 0.998 1.000 0.999 0.999 0.992 0.996 0.989 0.991 0.994 0.990 0.991
S6 0.994 0.999 0.999 0.999 0.999 1.000 0.998 0.995 0.999 0.995 0.996 0.998 0.995 0.996
7 0.998 0.999 0.998 0.996 0.999 0.998 1.000 0.991 0.997 0.989 0.990 0.994 0.990 0.991
S8 0.983 0.995 0.995 0.994 0.992 0.995 0.991 1.000 0.998 0.999 0.998 0.999 0.999 0.999
S9 0.991 0.999 0.999 0.997 0.996 0.999 0.997 0.998 1.000 0.997 0.998 0.999 0.998 0.998

S10 0.980 0.994 0.995 0.993 0.989 0.995 0.989 0.999 0.997 1.000 0.999 0.999 0.999 0.999

S11 0.982 0.995 0.995 0.995 0.991 0.996 0.990 0.998 0.998 0.999 1.000 0.999 0.999 0.999

S12 0.987 0.997 0.998 0.996 0.994 0.998 0.994 0.999 0.999 0.999 0.999 1.000 0.999 0.999

S13 0.981 0.995 0.995 0.994 0.990 0.995 0.990 0.999 0.998 0.999 0.999 0.999 1.000 0.999

S14 0.983 0.995 0.996 0.994 0.991 0.996 0.991 0.999 0.998 0.999 0.999 0.999 0.999 1.000

X 0.993 0.999 0.999 0.998 0.998 0.999 0.998 0.997 0.999 0.997 0.997 0.999 0.997 0.998
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2.4.3  SCAEMCEAE T SR 2 AT A, AR 3L
B E 163, R RTRR o g 4 BRI AR Y 87.85 %

HABRMAEM . 35 CHIRE) M ikid 8 1A,

W TRT AR SR, A PRI P AR, TR IG5 3 5 2 I
e, A AR X T 3 5 58 F4 R 0 B IS [ IR X6 0
AR, TR 3 4.

3 14#HEHR UPLC BEiE £ A IERHEXT R BB AT E

Tab 3 Relative retention time of common peaks in UPLC chromatograms from 14 batches of samples

I S 2 S3 s4 S5 S6 N S8 N S10 st S12 S13 Sl4
1 03834 03841 03839 03840 03836 03834 03830 03825 03832 03836 03830 03841 03848 03828
2 0.5614 05615 05616 05622 05613 05611 05609 05611 05612 05613 05610 05620 05623  0.5607
3 1.0000  1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000  1.0000
4 12471 12482 12483 12466 12475 12476 12480 12461 12474 12470 12476 12461 12462 12468
5 13923 13935 13935 13912 13934 13931 13938 13902 13929 13928 13930 13905 13912 13922
6 14435 14431 14440 14406 14438 14436 14446 14403 14435 14448 14440 14419 14445 14456
7 15191 15191 15204 15159 15201 15196 15207 15156 15195 15208 15197 15169 15192 15206
8 17213 17201 1.7220 17154 17219 17213 17230 1.7156 17214 17239 1.7219 17191 1.7237  1.7255§
9 19519 19501 19531 19447 19520 19522 19543 19444 19519 19563 19527 19486 19545 19571
10 20231 20211 20236 20151 20225 20231 20254 20153 20230 20277 20240 20204 20270 20294
11 23831 23809 23828 23720 23803 23844 23860 23741 23831 23895 23837 23796 23879 23908
12 28540 28499 28527 2.8389 28466 28548 28586 28412 28539 28631 28553 28511 28630 2.8662
13 3.0819 3.0754 3.0798 3.0646 3.0727 3.0810 3.0857 3.0672 3.0810 3.0920 3.0831 3.0795 3.0942 3.0978
14 3.1494 31425 31468 31315 3.1402 31483  3.1531 3.1347 31484 3.1594 31503 3.1467 3.1624 3.1663
15 32578 32465 32536 32379 32467 32543 32610 32415 32555 32683 32583 32549 32715 32757
F4  144tH &R UPLC BiEHHIEREXTIEER
Tab 4 Relative peak area of common peaks in UPLC chromatograms from 14 batches of samples
I S $2 S3 s4 S5 S6 N S8 S9 S10 Stl S12 S13 S14
1 0.0465 00426 0.0427 00518 00548 00535 0.0498 0.0418 0.0542 0.0493 00411 00547 0.0442
2 0.1305  0.1550 0.1548 01977 01657 0.1754  0.1425 0.1495 0.1439  0.1530 0.1524  0.1573 _ Qef53 046
3 1.0000  1.0000  1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000  1.0000  1.0000 l.OOOQ % 1.000 0
4 02020 0.1591 0.1586 02311 02168 01904 0.1797 0.1757 0.1753  0.1693 0.17‘4 0.1800  0.180 1
5 0.0418 00413 0.0412 00407 00412 00407 0.0413 0.0339 0.0417 41 04 0.0378  0.0413  0.0371
6 02106 02100 02088 02041 02072 02063 02092 0.1575 0.1 1909 *70.1810 01819  0.1718
7 0.1849  0.1733  0.1737  0.1758 0.1799 0.1736  0.1784¢ 0.15 60 1639 01581 01552 01590  0.1532
8 0.0308 0.0242 0.0242 00314 00311 0.0275 0.02#@ W 0.020 0247 00210 00246 00230 00230 0.0225
9 0.0209 0.0165 00169 00160 0.0184 0.0163/0. 0164 00187 0.0163 00154 00178 00157 00157
10 0.0324  0.0287 0.0289 0.0337 »0.03 m 0. 0.0219 00279 0.0244 00261 0.0251 0.0254 0.0234
11 0.0149  0.0076  0.0076 0. 0% 2 0 00114 00129 00113 00116 00147 00115 0.0132 0.0131
12 0.0122  0.0102  0.0101 0H 9 123 00115 00110 00094 00104 0.0089 0.0079 0.0098 0.0082 0.008 8
13 0.025 1 0.0204 {0 100243 00208 0.0222 00169 00207 00169 00166 0.0207 0.0169 0.0170
14 0.056 9 7% 00747 00724 00767 00650 01263 00895 00931 00913 0.1094 00927 01092
15 0986 ™ 01036 01126  0.0639 01063  0.0534 0.1680 0.1349 02046 0.1978  0.1545 02022 0.1849
WEERS S Jer B ZE R IR A R R LR 5
25.1 RRHr  ASITA A g By 2 5 R e w
SPSS 19.0 FAFRS B fm AT R G RIS, R 41 IR S;gﬂj
SPHOB A5 | DARK PGB B T )7 S B T £ R B LI si |
3o I3 WL, LAHEAE S Al SR PIRIE : $8.S10,S11, 3
S6
S13.S14 J%5125;S1.52,S3,54.85.86.S7.89.S12 X s2H
N N 17 AL e e S5
o2k 1 RAE B ML A A (FE P R AT R A 57
= N N S4
AL 5 5 2 6 BR SO S12 41, 17 B E R Al A H 59
— N — N S12
oA A B2 w1 i, B B[R] — ) 507 dh o i AR 4 51 .

AR e

2.5.2 FEaFEEEFE RS AT DA 0g ) 0A T RR
A K LA 16 A I8 (14 15) brifEfb )5 =
A SPSS 19.0 FAFHEA T F-43 07 o AR 5 AR 1E (A
TR JEEU T 24 E A TR (A1 A2) , H B ok %
ik 87.806% . o, A1 FRAE{H b 11.188, 51 ik % N
74.588% ; A2 FRAF{H 47 1.983, TRk %M 13.217% ., Jiékk
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E3 RESHHHMAE
Fig 3 Dendrogram of cluster analysis
2 5 Hhdg— T R T SRR R R SC R
B, 2 BT RO AR  Fi=0.264 6X,+0.255 6X.+
0.282 2X;+0.273 3X,+0.282 5X;+0.289 4X;+0.292 1.X;+
0.291 2X:+0.278 3X,+0.295 4X,,+0.121 1X,,+0.294 2X,+
0.290 6X1;+0.012 3X,, —0.161 7Xi5, F,=0.125 7X,+
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Tab 5 Rotated principal composition factor loading

matrix

B ENL L EH
6353 . 5 6227 . 5
1 0.885 0.177 9 0.931 -0.027
2 0.855 0.341 10 0.988 —0.044
3 0.944 0.289 11 0.405 —-0.598
4 0914 -0.124 12 0.984 -0.039
5 0.945 0.156 13 0.972 -0.063
6 0.968 0.123 14 0.041 0.863
7 0.977 0.062 15 -0.541 0.746
8 0.974 -0.161
0.242 2X,+0.205 2X;—0.088 1 X;+0.110 8X;+0.087 3X;+
0.044 0X;—0.114 3X,;—0.019 2 X;—0.031 2X,,— 0.424 7X,,—
0.027 7X; —0.044 7X,+0.612 8X,,+0.529 8Xs. A3k H
Fo E AR 2 F AT, X0 Xo oo X 2 ) s 2

WAL 5 B W AR X I TR AR . 24 v, FORRAE
{EERR, BT & (s B 2, 1 AL R BRI R X X X
XX KXo Xo X X Xio Koo X, R IE 1 .2.3.4.5,
6.7.8.9.10, 12 13 76 /)N JLSEHEE $UBURE T35 )
BRHEBAEH, HE A
3 itig

AW I 5 5 SHAHIT , 3 B T E-0.05 % B R v
W FE-0.1% BRI W . MG -0.05% B PRI . &

i -0.1% W BR Vs W AT AR BE R . 25 SR B W], I

@;»—-0.05%65'%{%{&%7«;@#! B, 2% FRF I A S5 e HE A TR 3]
Fe oy T BHI RIS

RS HTIG , SE T 210400 nm R #FT
Al VS VR A A A X EEAS [R] 3
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RIS e H7 25 1L AT

€N 27 LA T AN TRl AR R A3 R R T
(100% N0% . 70% .50% .30% ) FIK L HAY R . 4%
3, DL 709 H By W B U, 28O A -, A1 B 43 B HX
RE RBOR S Toknk . [FEE, 4 A T A SEEOm
I LR BB AN RO A R 22 5. S5 A SR IOH
A T 3 1 2 B3 AT, E R P B BBCART ) e R A T
i SR FH I P SRR
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