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(UPLC) was adopted. The
chromatographic column was CORTECS UPLC T3 column (100 mm X 2.1 mm, 1.6 pmm) ,the mobile phase was methanol -

tanguticum) Formula Granules. Methods Ultra — high — performance liquid chromatography
0.05% phosphoric acid aqueous solution (gradient elution),the flow rate was 0.25 mL / min,the detection wavelength was 265 nm,
the column temperature was 35 °C, and the injection volume was 1 L. The Similarity Evaluation System for Chromatographic
Fingerprint of Traditional Chinese Medicine (2012 Version) was used to establish UPLC fingerprints of 21 batches of samples,and
the similarity evaluation was conducted. The cluster analysis (CA), principal component analysis (PCA) and orthogonal partial least
squares — discriminant analysis (OPLS - DA) were used to evaluate the quality of samples and screen the characteristic
components. Results A total of 18 common peaks were marked and identified. The similarity of the fingerprints of 21 batches of
samples was greater than 0.950. The samples were divided into three categories by the above three analytical methods. The OPLS —
DA showed that isolindleyin, resveratrol — 4 — 0 — 8 - D — (6" -

sennoside A, lindleyin and chrysophanol = 1 = O - B —= D - glucoside were the characteristic components of the preparation.

0 - galloy) glucoside, catechin, chrysophanol, gallic acid,

Conclusion This method is simple and feasible, which can provide a reference for the quality evaluation of Wine - Processed
Rhei Radix et Rhizoma (Rheum tanguticum) Formula Granules.

Key words: wine - processed Rhei Radix et Rhizoma; Rheum tanguticum; formula granules; UPLC; fingerprint; cluster analysis;

principal component analysis;orthogonal partial least squares — discriminant analysis
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Fig. 1 UPLC superimposed fingerprints of 21 batches of Wine — Processed Rhei Radix et Rhizoma (Rheum tanguticum) Formula Granules
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Fig.2 UPLC reference fingerprints of Wine — Processed Rhei Ra-

dix et Rhizoma (Rheum tanguticum) Formula Granules
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8 -0 - B - D - glucoside
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Fig.3 UPLC chromatograms of mixed reference solution

&1 HEUETENER

Tab.1 Results of similarity evaluation

Y5 AL JE %5 AL %5 HAALJE
S1 0.971 S8 0.989 S15 0.995
S2 0.979 89 0.962 S16 0. 980
S3 0.979 S10 0. 996 S17 0. 980
S4 0. 995 Sil 0. 993 S18 0.970
S5 0. 995 S12 0. 997 S19 0. 980
S6 0. 986 S13 0. 996 $20 0. 979
S7 0.991 S14 0. 980 S21 0. 969

HRAEZE 2 AR 3R, A Fi= WX, + WXy + o +
WX, CHe, W oh ZE 1000 2% A AR i RO AR, e o3 4
W v B 285§ 470 28 Ay 53 A KT I ek (LA SR AC - D7 AR
Frig) A E R R E,, B85 03 I
K5,

B4 RESTHRLIKE

Fig. 4 Tree diagram of cluster analysis

2.5.3 OPLS-DA
RJUSIMCA 14, 1R, LA 21 A il B9 7 A 0 06 T

59



HyFipE-
Pharmacy Articles

¥ %

China Pharmaceuticals

2024 4F 4 H 20 H 55 33 455 8 1)
Vol. 33, No. 8, April 20,2024

R2 HRERSATFEERTERTHKE

Tab.2 Eigenvalue and variance contribution rate of principal

component analysis of samples

T 7 B Y S 7 S S
%) #E(%) %) %%(%)
110,713 59.52 59.52 10 0.021 0.12 99.70
2 5309 29.49 89.01 1 0.017 0.09 99.79
3 0.733 4.07 93.08 120.015 0.08 99. 88
4 0.552 3.07 9. 15 13 0.009 0.05 99.93
5 0.261 1.45 97.60 14 0.007 0.04 99.97
6 0.159 0.88 98. 48 15 0.004 0.02 99.99
1 0.083 0.46 98.94 16 0.001 5.39x107  100.00
8 0. 067 0.37 99.31 17 2.654x10™ 1.47x107  100.00
9 0.049 0.27 99.58 18 3.444x107° 191107 100.00
x3 EMSEFHEER
Tab.3 Loading matrix of principal component factors
5 PC1 PC2 5 PC1 pPC2
1 0.784 0.529 10 0.713 -0.688
2 0.789 0.552 11 0. 698 -0.200
3 0.961 0.175 12 0. 839 0.338
4 0.219 0.951 13 0. 694 -0.631
5 0. 641 -0.742 14 0.971 -0.011
6 0.719 -0.647 15 0. 950 0.162
7 0. 194 0. 948 16 0.970 -0.154
8 0.851 -0.356 17 0. 878 0. 439
9 0. 435 0.721 18 0. 942 —-0.082
pCc2
6
5
4
3
2 = T
1 e y
0 3 N
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5 /51 ”l
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Fig.5 Scoring plot of principal component analysis
VIP[2+0+0]
1.005 74%12] ]
y 1.5
Z: N 1.0
, M 0
0l e
-2} e .y i g - 0.
—4 ot -1
6l 7
_g - 1.033074[1] jggigggigé

-10-8 -6 -4-2 0 2 4 6 8

60

A

10

A. Scoring plot

&

BURAR S iEA T OPLS — DA 43871 (ILIE 6) o 45 S48 A B
B 7 B2 R 2 B0 R2X (cum) = 0. 888, 155 KU [X 43 2 K R2Y
(cum) = 0. 715, BEAIFIN S50 Q2 = 0. 523, 7 A 2K
(B R2Y > Q2,07 > 0.5) . 22 200 YK B4 k6 56 , Q2 [a] 9 £
SO B AHAE SN T 0. 05, DL R S LA, B iE A
B, HARE aTHEDOL 21 SRR R A3 3 2, LR
L (VIP) (R > 1 4 ObR o, 75 31 1 4 (S 3 fE %
1) MET(HZEPEE -4 -0-B-D- (6" -0 - KET
) AT ) g 2OLASER) W 17CRH) W 1R BT
i) W (/TG 1 A) W SGEALFENT) W 10K H M - 1 -
0 - B - D — ) S 4325 2R ALY
3 iTig
3.1 BiEEREE

R4 h 25 T R RI W s A R S8 (H B - 0. 1% B
R KW B — 0. 1% W R K IR B - 0. 1% LR
IR, AS TR 3h AR B4 R L 491 CHR B — 0. 059% B iR 7K
VW — 0. 19 BERR /KBS VB — 0. 2% BRI /K%
W) & AR (0. 20,0. 25,0. 30 mL / min) , A a4 6
(30,35,40 C)RYSZIR , B L 4E 2. 1T (35 554, &
oI oy B AU B
3.2 HiXmARHEREEE

T g % 52 T Z A R O R OK L HEE L OB
60% H i . 80% % ) , 25 B 2 45 80% HH It i 48 4 51 1%
15 3 1Y €03 06 R B A, AR gl I 2 8O R A
W2 58T ORI A4 mT 37 2 Fp 4 B =X, 245 1
S O WO s A RO T AW el 2 i
21 PR HURHE] (15,30, 45 min) , £EIZ 0 N, 85 45 4E B
Sy RERE ST PRI, Z5 A % R, R 30 min R H]
ST HURE R (0. 25,0.50,0. 75 o) Wik T 7 %%, MU
H0.5 g T, 03 U fry g iy S U i ARG e DLt BORE
WHEN 0. 5 goilad 8 T R i B A &
T3, R FHAZ 7 1 1 T A Fe A o o ) g Y R IS
2 BRI | R MR A e A SR B ok TR A i
JR RS2 BUATRE R, it — 20 1 I i DA B Sl

"
o
] 0.5 “ ,_.-//7”’
: i . R
.5 il ¥ - (2
-
0 I 0 s
.5 .
-0.5
-0 Var ID
3
-1.0
» -

(Primary)

sosreels -0.2 0 0.2 0.4 0.6 0.8 1.0

A 34 H B.VIPAL C. BEA R XEE
6 OPLS - DA DHTER
B. VIP value C. Cross — verification of models

Fig. 6 Results of OPLS - DA
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