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[ Abstract] Objective To study the correlation of an ultra high performance
liquid chromatography (UPLC) fingerprint of Xiaochengqitang pieces (decoction and
granules). Methods The UPLC method was used to establish the fingerprint of 15 batches of
Xiaochenggitang pieces (decoction and granules). The correlation of the three UPLC fingerprints
was evaluated by similarity analysis, pearson correlation analysis, cluster analysis (CA), principal
component analysis (PCA) and orthogonal partial least squares-discriminant analysis (OPLS-
DA). Results UPLC fingerprints of 15 batches of Xiaochengqitang pieces (decoction and
granules) determined 16 common peaks, and 14 peaks were identified. The similarity of the

fingerprints of the 15 batches of Xiaochengqitang pieces (decoction and granules) with the
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corresponding control fingerprints was greater than 0.90, and the similarity of the three control
fingerprints was greater than 0.88. The results of pearson correlation analysis showed that 8
common peaks in Xiaochengqitang pieces (decoction and granules) had a very significant
positive correlation. The results of CA showed that the properties of Xiaochenggqitang decoction
and granules were more similar. The results of PCA showed that the principal components
with 4 eigenvalues greater than 1 contained 88% of the information of the original data. OPLS-
DA screened 7 differential markers with variable importance projection value greater than
1. Conclusion The main chemical compositions of Xiaochenggitang pieces (decoction and

granules) are consistent, which can provide data support for the quality control and clinical use
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of Xiaochenggitang compound preparation.

[Keywords ] Xiaochenggitang pieces (decoction and granules); Ultra high

performance liquid chromatography fingerprint; Correlation
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RO, WKL) 1) UPLC HESUTE, B8 =3 )
HASCPERZE S, LA /N RS 5205 500
AR R R RS

1 ##l
1.1 EEUH

Shimadzu LC-40 Y S0 AH AL ( H AL
HAFD) 5 XP 26 BUH JT 43 2 — KA1 ME 204K
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CFS201902, #fiJ&F 99.0% ) X 0 iy [ ik K AE
EMHARAIRA A KR -8-0-B-D- Fj#jHi
T (5. wkq18082803, 41 98.0% ) . MK
% (5 wkq20031701, ZiJ 98.0% ) % HR 14
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PO R . S2RAN . BRIS AR SEAR X I A
MR R ILER 1, &) AR — I T2 A PR H
Mg AR 2GS, 2508 A BE 500 301 S ZERHE W)
EIMKBE Rheum palmatum L. )RR FIEZE, K
LRI IEFS Magnolia officinalis Rehd. et Wils. F)
TR R MR AR, EAEFHEYIREE Citrus
aurantium L. [ TIRGIR , BIFFE (rh E25 88 (2020
AERR ) )— 4 it AT A OCHIAE o K RTVRRE i ( S
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AT, IR B T AERK, IR A 2
AR SRR 245, AR 350 H R,
T/ IR K B . BOK RO Hs AR 48 (60~
80 °C, —0.1 MPa) EAIXIHL N 1.03~1.06 HTEH
IR & , B850, AEIHAR RS &, HRL,
FINRE AR, B 1 g PR TR 6 g0

&1 R ANEKIHIR A X R 25 =

Table 1. Places of production medicinal materials of Xiaochenggitang pieces for experiment
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X1 Hil s bR AL 2k bE 2 T BBt T A A L YLV LT BT B AR AR B
X2 A A Bl T AR DX O ) 2 8 B T S A B e WA 4 BH T DLV T S 205 &
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2 HiEEH&R
2.1 f@ifEsHt

3% k. Waters CORTECS T3 4 (150 mm x
2.1 mm, 1.6 um) ; Jshtil: HEE (A) -0.1% Bk
KEW (B) , BHEVEM (0~5 min, 3%—21%A;

5~20 min, 21%—36%A; 20~32 min, 36%—50%A;
32~42 min, 50%—62% A; 42~50 min,
62%—85%A; 50~60 min, 85%—95%A;
60~62 min, 95%—3%A; 62~65 min, 3%A ); il ik:
0.2 mL/min; FiE: 30 °C; MK . 260 nm;
HEREE: 1L

https://zgys.whuznhmedj.com



hEZIT 2024 £1 AE275E 18

2.2 XMEREARHHE
I3 VU 25 K3 R -8-0-B-D- #5j A B
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Figure 1. UPLC chromatogram of specificity test

E: 1l FAKREZE-8-O-B-D-REHBEH,; 2. MEF; 3. IEALF; 4. KEAM-1-0-P-D-#EHHEF; 5. KEH-8-0-HHEF; 7. K&
*-8-0-B-D-H &#E; 8: FAKFE; 9: NHAE; 10 KFdk; 1. FRAEr; 13: FAMEy; 14 Kg&; 15 K&Edy; 16: KX TEk.
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Figure 3. UPLC fingerprint stack of
Xiaochengqitang decoction
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Figure 2. UPLC fingerprint stack of
Xiaochenggitang pieces
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Figure 4. UPLC fingerprint stack of
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JK B ANEURL Fh UPLC 45 2 i A 06 0 1 £
ZSMEK . AR INR S 7K BRRSURE 5T
R, WA A N RSSO 0 T
K FH SPSS 20.0 #4443 1% 15 #/N R @K A
(KBTI . ki) 1) UPLC 5 80 B ig vh 4 4 Ay
g Py U T AR R A 7 2 SR A S 44T 1, SR WL
MRS, 2553 4. RGN (KRR
WOk ) A 1 (TSR R -8-0-B-D- M %ibk

51

) . w2 (M) o g3 (BRI .
WS (KRB -8-O- &M ) . W7 (K
R -8-O0-B-D- HHHET ) . W9 (JIBRKZE) .
I 10 ( RBERR ) Rl 11 (FIEAME ) B EA W
WA IEA S, 4 (KB -1-0O-B-D- %
BT ) g 14 (RBEER ) BA7 W3 EAH G
INRE KBRS ORI 16 3G 1635 HA 1
2 AR

F2 16HNEASIFHIRA (KRR, B ) MECEITNER
Table 2. Similarity evaluation results of 15 batches of Xiaochengqitang pieces (decoction and granules)

USELR HHLLE IK BT HELLEE TR 5 HHLLE
X1 0.981 J1 0.951 Pl 0.948
X2 0.981 12 0.994 P2 0.992
X3 0.983 13 0.998 P3 0.998
X4 0.922 J4 0.958 P4 0.956
X5 0.969 J5 0.985 P5 0.986
X6 0.957 J6 0.983 P6 0.984
X7 0.931 J7 0.988 P7 0.989
X8 0.972 J8 0.994 P8 0.993
X9 0.965 J9 0.997 P9 0.997
X10 0.977 J10 0.980 P10 0.980
X11 0.977 Ji 0.990 P11 0.991
X12 0.981 12 0.996 P12 0.996
X13 0.954 J3 0.957 P13 0.957
X14 0.989 J14 0.992 P14 0.994
X15 0.978 J1s 0.983 P15 0.985
R1 1.000 R2 1.000 R3 1.000
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Figure 5. Control fingerprint of Xiaochenggqitang pieces (decoction and granules)
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R IESFFHME (KELKR. Bk ) X RIESEGRIECUE
Table 3. Similarity evaluation results of the fingerprint of Xiaochenggitang pieces (decoction and granules)

AR WRRIL JKRER2 WURIR3 XF HEHR SRR
WhHRIL 1.000 0.885 0.885 0.933
JK AR 0.885 1.000 1.000 0.993
WORIR3 0.885 1.000 1.000 0.993
popiEispadEha s 0.933 0.993 0.993 1.000
F4 BIREBEXITER

Table 4. Results of Pearson correlation analysis
252 W 5K BT R 5 kL VNN ESE b A
PSR R -8-0-B-D-H A HE 1T 0.906" 0.930" 0.979"
filt e 0.895" 0.897" 0.914"
B 0.957" 0.725" 0.822"
KW -1-0-B-D-Hj &M 1 0.575" 0.640" 0.948"
K M -8-O-Hj Bl 1 0.643" 0.700™ 0.967"
46 0.088 -0.096 0.879"
K¥E R -8-0-B-D-Hi %W 1+ 0.702" 0.753" 0.942"
PIERBR 0.156 0.049 0.749"
JIFREE R 0.893" 0.775" 0.931"
KB 0.832" 0.754” 0.912"
TN 0.796" 0.747" 0.973"
112 0.415 0.364 0.887"
JEA N 0.474 0.440 0.958"
Kig#E 0.669" 0.615" 0.893"
PN 0.336 0.062 0.730"
PN 0.207 0.028 0.697"

E: £0.05KF LR FEARE, THO0IKF LI EME,

27 BEHSH

K JH SPSS 20.0 #1F,  LA 15 Htb /N R Sk
Ay KRR . J0R 3L 45 S FE S IR SRS T 16
AR WA A W T AR o L TR D e AT SRR b

( cluster analysis, CA ) , Z55LULE 6, 25501,

IR K RO FNBURL SR Ry —28, UK RN S
URL I LR RG> & B 433 s B X1 FT X4 41,
IINRSIIR R T —3
2.8 EHTH

>R H SPSS 20.0 Hf X 15 it/ VR AR
K R N ks - A e g e i AR LA R AT
57381 (principal component analysis, PCA )
TR AEAR R STRR A, S5 R L 5 Mk 6.
ER 1R RRAE R 6,722, JF 22 UMK R N

42.015%, ZAar B8 e P UEAT Rl B 1 L BT RS B
PIEE KR | RIEANG | JEAM KR K
KEEWEE, FWHX 8 LS EZ M5 1
MR R 2 IFRIE(E N 3.843, 7 22 5wk
BN 24.017%, B WA P25 R R 8-
O-B-D- FHIMET . KEE W —1-0-p-D- i % b
1 KE ) -8-0- Fi%HEty . K&K -8-0-B-D-
AT, R 4 D0 R M F Ay 2 1
R ENSr 3 MFFIE(E R 2395, JF 2 5THk%
H 14.966%, AT S A 6. KR, 1§
12, FHX 3 ASesr 85 3 19155
TR 4 WS Hy 1,168, FT2E TR RN 7.3%,
AT R AT R 2%, R F B ke = e
I3 4 158
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0 H ? T T ¥ K5 PCAHELERE
P4 34
B Table 5. General explanation of variance of
m o PCA
X1 1
™o 4 T2 TR LYy P
s 4 WA HHERR
n 26 (%) (%)
Fl1 41
n4 204 1 6.722 42.015 42.015
P14 44
L 2 3.843 24.017 66.032
16 21
Ps 36/ 3 2.395 14.966 80.998
I3 28
e 4 1.168 7.300 88.208
P10 40
AU N 5 0.471 2.942 91.239
m el 6 0.428 2.674 93.913
B 241
S N 7 0.397 2.483 96.396
18+
P = 8 0.249 1.558 97.954
12 =
e 9 0.133 0.832 98.786
X13 13
% 6 10 0.076 0.477 99.263
x7 7 #—|
SO
P J 11 0.046 0.290 99.553
X5 bl o |
s 100 12 0.035 0.221 99.774
» oM 13 0.023 0.141 99.915
x4 144
n 2 14 0.008 0.049 99.964
B6 /NWERSFH R (KEK. FiR ) FICARHIRE 15 0.006 0.036 100
Figure 6. CA dendrogram of Xiaochenggitangtang 16 0.000 0.000 100
pieces (decoction and granules)
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Figure 7. OPLS-DA score of 15 batches of Xiaochengqitang pieces (decoction and granules)
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