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Quiality evaluation of Duhuo Jisheng Pills based on fingerprint combined with
stoichiometry

ZHANG Qian-gian, ZHUO Xue-qun, SUN Shu-hui, ZHANG Jun-hao, LIANG Xiao, YANG Jing, WANG Rui
Heilongjiang University of Traditional Chinese Medicine, Harbin 150006, China

Abstract: Objective To establish the fingerprint of Duhuo Jisheng Pills, and to evaluate it with stoichiometry. Methods
Fingerprints of Duhuo Jisheng Pills were established by HPLC method, and similarity was evaluated. Cluster analysis, principal
component analysis, and orthogonal partial least squares discriminant analysis were used to analyze the data. Results The
characteristic fingerprint of Duhuo Jisheng Pills was established and 32 common peaks were established. Six components
gentiopicroside, ligustrazine, sesamin, osthol, asarone, and columbianadin were identified. The similarity between the fingerprints of
Duhuo Jisheng Pills of 15 batches and the control fingerprints were all above 0.900. Duhuo Jisheng Pills of 15 batches could be divided
into two categories, S1, S4, and S6 as one category, while the other samples belong to another category. Nine principal component
factors can be used as evaluation indicators for Duhuo Jisheng Pills. The three variables that contribute significantly to model
classification were the common peaks 4, 17, and 2. Conclusion The method can be used to evaluate the quality of Duhuo Jisheng
Pills, which can provide a basis for the study of quality standards for Duhuo Jisheng Pills.

Key words: Duhuo Jisheng Pills; fingerprint; gentiopicroside; columbianadin; cluster analysis; principal component analysis; orthogonal
partial least squares discriminant analysis
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Table 1 Information of Duhuo Jisheng Pills

G5 i) I

S1 190703 R R K IS 3 25 A BR ST A
S2 20121 2% M 2 ) 24 B 3 A R )

S3 210309 FLE FELD FIZGHERA A
S4 20125 22 M A ZE A 25 A A R )

S5 20201102
S6 20201201

L P RE 2l A A PR A
L P RE 2 A A PR A F

S7 201101 FLE FELD FIZGHERA A
S8 20124 2% M 2 R 24 B 3 A B )
S9 201205 LFE GELD WZHRAF
S10 190303 BTS2 A PR F

S11 20190802
S12 20210801
S13 20210303
S14 20210304
S15 20200402

L P e A A PR A W
L P e A A PR A W
L P eI A A PR A W
L P e A A PR A W
L P RE 2l A A PR A W

2 FHEEHR
21 BIEEH

Diamonsil C1(2) it 4% (250 mm X 4.6 mm, 5
um); BN EE (A) - 7K (B), BREHEMR (0~
10 min, 10%~20% A; 10~32min, 20%~40% A;
32~55min, 40%~45% A; 55~70min, 45%~60%
A; 70~120 min, 60%~90% A); &l K 290 nm;

FE#E 30 'C; AR E 0.8 mL/min; HEFEE 10 uL.
22 MRBEARNEE

HUER 735 BIHEE. efiR. ZHE.
NEGE . AR AR ER B I E R
FRAE, 0 B A R R BE 43 i 213.2 256
182.8. 273.6. 220. 292.8 pg/mL (K% & S I -
23 #HiXEAERNHIE

BG4 A 10 g, IINEE#E T 109, #F5DS
FEHFRELS g, VAT 20 mL W, FREFE. KR
H YR AL 30 min (D)3 250 WL Al 40 kH2),
F R AN R B, 8, Wik B3E, A 0.22 pm
FLUEMEpE L, RIfS.
24 IBYENEHR
241 KA BT S1 M0E A FURE i
W, ESEIAENE 6 I, il migE, LURIEE
W g 25 [, 15545 2% AT W AH G OR BRI R] RSD ME
79 0.12%~0.60%, AHX I AR () RSD {84 0.90% ~
2.00%.
242 FEMRLE HnS S1 MuE AR M
W, T 0. 3. 6. 12, 24, 36 h #EFEE, idF
WERE, DUORARTE I N SR, T R4S S A A
X EA INF ] RSD {# A 0.09%~0.82%, AH NI i FR
ff) RSD 1E 4 1.84%~2.53%, Z&HAREMVEWAE 36 h
WA E M RIT .
243 HEMRAE M5 S1 MIGTFAA 6 7,
il 2 BER AR, R, e EIE R, DR
NSRS G W AR DR B I ]
RSD i} 0.32%~0.62%, AHXFUETH A RSD {EH A
0.75%~1.71%.
244 FROUERER S AARLLE R B 15 bk
A AR LA A, BRI, AR RIS
“rh R R AU RIS AR LR VA R G (2012 B 7
A, Lh S3 NSHRENE, Az oS i v A R A
i, LK 1. 2, e 32 MLAE. Ed SRS
XTI SR (B 3) il EIT L, RTHRIA 6 AN ECT S
7. 12, 27, 28. 29. 30 ‘S ig sy BN e IHE
NEBE, ZRIER. IRTR. 4iERE. A
B HRREG . DAORRHTE F 2RI (S), it
AT S AL WA X R BB B RSD {8 0.56%~
0.57%, FEXTUEME AL RSD 184 1.51%~1.90%, i
3R N D SN N K A/ T SR 2a S AN S5 .5
N8 MREFAT AR K 2, 15 Mg F AR
L5k HE B3 ) AR AL EE 35 KT 0.900, 1 B A4 1
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Table2 Similarity of fingerprint spectra of Duhuo Jisheng Pills
3:;1;4 i ;f““ﬁ.“::-@ 3 & s HALLRE Y L
s At —i i a2 s1 0.985 S9 0.987
e e 210
jt::ﬁ:l. o h T R & S2 0.995 S10 0.983
A . - - - L;A‘ " vy S6
= ey wi —Ho A ¥ il %‘2‘ S3 0.997 S11 0.993
A A N e g S4 0.994 S12 0.974
0 30 60 90 120 S5 0.988 S13 0.992
t/min
S6 0.977 S14 0.994
E1 JEFEN HPLC EMETE s7 0.993 s15 0.984
Fig.1 HPLC overlay chromatogram of Duhuo Jisheng Pills s8 0.973
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Fig. 2 HPLC control chromatogram of Duhuo Jisheng Pills
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Fig. 4 Cluster analysis tree diagram of Duhuo Jisheng Pills
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Table 3  Principal component analysis eigenvalues and variance contribution rate of Duhuo Jisheng Pills

ERGY FIAEHFEAR RO J5 AN
it 7 2 TR % FRUT TR % it 1 ZE TR % RBUT Z TR %
1 6.500 20.313 20.313 6.500 20.313 20.313
2 5.666 17.708 38.021 5.666 17.708 38.021
3 4.404 13.763 51.785 4.404 13.763 51.785
4 4.077 12.741 64.525 4.077 12.741 64.525
5 2.619 8.184 72.710 2.619 8.184 72.710
6 2.439 7.623 80.333 2.439 7.623 80.333
7 1521 4.753 85.086 1521 4.753 85.086
8 1.362 4.256 89.342 1.362 4.256 89.342
9 1.063 3.323 92.664 1.063 3.323 92.664

A 9 /N 3 o35 LI DTRR R E RO
FHR AR, I THEY . RE=R
FEREI % R IEE Y2, Y RES LB, X
T &I WEAR TR, DL 3 5o % LI 7
ZETTHERFE R E R4, XA Y=0.203 13 Y1+
0.177 08 Yo+0.137 63 Y3+0.127 41 Y,+0.081 84 Y5+

0.076 23 Ys+0.047 53 Y7+0.042 56 Ys+0.033 23 Yo it
B, BARGERIE 4. AP BARIIN S, S4.
S6, HHABFE M Z R, XE5RESH LR E
— 2. S10 MLZREWA KT 1, UiBRIET Bl
L2925\ A R A H LS 190303 £ & 15 & T
BT

x4 MEFEANERSETFEIFHF

Table 4 Principal component factor scores and ranking of Duhuo Jisheng Pills

(E%) Gia
9 5 . Hy

TR L ERS 2 EHSS LRSS A ERSS EHSE ERHT LS Empe T
S1  —-2902 —2.866 —5.745 —1.686 1.041 -1.616 0.870 0.964 0375 —2.046 15
S2 0.369 —-1.999 1.443 —0.007 3.301 1.348 —1.785 0.351 —0.031 0.221 7
S3 -1333 —0.643 0.912 —0.470 —0.881 1.759 —2.188 —1.283 0963 -0.384 12
S4 0.253 1.184 —2.352 —2.546 —0.863 —2.257 0.121 -1.03 -0.742 -0.692 13
S5 0.958 —-0.197 2.011 —2.130 —1.433 2.542 1.147 1.807 0.334 0.384 5
S6  —-3.039 —-3.198 1.145 3.691 —2.464 —-3.418 —0.300 0.477 1.040 -0977 14
S7 —4.892 0.408 1.937 1.327 1.055 2.723 1.466 -1.22 -0.150 -0.179 10
S8 2965 -2.452 1.388 0.210 2.675 —-1.608 0.955 0.257 0.093 0.541 4
S9 0.802 -1.261 0.356 —0.770 —1.030 0.426 0.450 —2.43 -0.849 -0.272 11
S10 2.822 3.745 —1.860 2.862 —0.663 1.462 0.348 —0.165 1.173 1.451 1
S11 3424 1244 -1.791 0.779 —0.437 —1.689 -1.561 —0.208 -1.074 0.045 9
S12 3739 -0.876 1.070 —0.895 —0.757 0.256 1.442 —0.056 1.050 0.696 2
S13  -0.787 0.522 1.043 1.669 -1.275 0.085 0.016 1.571 —2.676 0.169 8
S14 -1.168 5.005 0.249 -1.325 1.690 —0.004 0.680 —0.332 —0.199 0.664 3
S15 -1.211 3.871 0.195 —0.710 0.043 —0.009 —1.663 1.298 0.693 0.378 6
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A3 B0 B B REREAT IEAC e s, 153 32 4
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14; 55 2 ERIME B R ER H Mg 15, 28, 21,
23; 5 3 FRA NG B R ER A Mg 27, 24, 19,
10; 26 4 FRRA MG R R ER A kg 13, 18; 2
5 F TG B TR A% 5, 7. 6; 25 6 FAk
SDIME R EERA GREE 2, 4; 7 FRAMEER

FERH kg 31, 32, 25, 20; % 8 LIS
BBk kg 32, 29, 16; 359 FRHIER
FERE T B 9. 26, R4 HEHE o HFEHEN,
AR R M VRS (U§ 30D MEPR TR (1§ 28),
JeRHE T (Ve 7) FIZRRE (0§ 27) DAECRIEIAIN
g1, 2. 3. 4. 5. 6. 9. 10, 11. 13, 14, 15,
16. 18. 19. 20. 21. 23. 24. 25. 26. 29. 30.
31 32 X A AR R ) b SO A B RS

®5 MEREROEM

Table 5 Rotating component matrix

W5 TR 1 BT 2 EROIRT 3 BT 4 BRI 5 EROET 6 EROMAT 7 BT 8 ROAT9
1
3

0.939 —0.209 0.087 —0.020 —0.006 0.090 —0.095 0.051 0.091

0.849 —0.262 0.251 0.129 0.006 0.255 —0.096 —-0.170 0.023

30 0.599 0.165 0.108 —0.321 0.012 0.353 —0.215 0.305 —0.395
11 —0.596 0.218 —0.023 0.421 —0.099 —0.053 —0.017 0.181 0.316
14 —0.590 —0.144 0.023 —0.057 0.315 0.471 —0.320 —0.304 —0.070
8 0.435 0.350 0.259 —-0.115 —0.105 —0.381 —0.432 —0.209 0.089
15 —0.115 0.908 —0.031 —0.047 0.021 0.122 0.041 —0.184 0.085
28 —0.189 0.849 0.102 —0.052 0.137 0.043 0.098 0.254 —0.298
23 —0.170 0.739 0.022 —0.114 0.108 —0.138 —0.505 0.225 —0.164
21 -0.172 0.656 0.320 0.175 0.445 —0.098 0.077 0.098 —0.222
27 0.110 0.330 0.845 0.164 —0.002 —0.186 0.235 0.187 0.030
24 0.107 0.009 0.789 —0.152 0.312 —0.135 —0.156 —0.208 0.362
19 —0.056 0.011 —0.750 0.464 0.211 0.363 0.004 -0.171 0.047
17 0.183 0.027 0.629 —0.301 0.414 —0.519 0.010 0.146 —0.084
10 0.161 0.036 0.621 0.245 0.446 0.169 —0.048 —0.097 —0.486
13 0.176 0.000 0.166 —0.879 0.044 —0.282 —0.165 0.019 0.117
18 0.259 —0.133 0.070 0.878 —0.041 0.198 —0.183 —-0.207 —0.090
12 —0.285 0.221 -0.421 0.475 0.165 0.447 0.041 0.373 —0.060
5 —0.039 0.133 —-0.170 —0.158 0.891 —0.008 0.168 —0.053 0.043
7 0.066 0.058 0.309 0.142 0.880 0.043 0.112 —0.007 0.056
6 —0.393 0.189 0.154 —0.087 0.677 0.332 0.219 —0.283 0.091
2 0.200 0.031 —0.194 0.197 —0.009 0.915 0.016 -0.114 —0.055
4 0.205 0.027 —-0.170 0.185 0.097 0.874 0.017 —0.113 —0.107
31 —0.023 0.192 0.044 —0.251 0.135 0.041 0.880 —0.106 0.021
22 —0.125 —0.243 0.197 0.418 0.327 —0.060 0.765 0.066 —0.005
25 —0.464 0.119 —0.075 —0.063 0.124 —0.244 0.557 0.551 —-0.113
20 —0.258 —0.423 —0.203 0.482 0.231 0.125 0.538 —0.326 0.000
16 0.028 —0.003 —0.035 0.238 0.243 0.402 0.167 —0.809 —0.021
29 0.309 0.443 0.281 -0.417 0.138 0.131 0.294 0.511 0.103
32 —0.185 0.397 0.260 0.420 —0.310 0.085 —0.338 0.506 —-0.117
9 0.038 —0.226 0.084 —-0.127 0.063 —0.085 0.007 —0.066 0.863
26 —0.551 0.024 0.078 0.011 0.401 —0.019 —0.006 0.337 0.560
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Fig. 6 Orthogonal partial least squares discriminant
analysis score chart for Duhuo Jisheng Pills
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Fig. 7 Orthogonal partial least squares discriminant
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