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[ Abstract] Objective To establish an ultra-high performance liquid chromatography
(UPLC) fingerprint for Shangke Dieda tablets, in order to better control product quality, and
to determine the contents of 10 components including paeoniflorin, naringin, hesperidin,
neohesperidin, lignan lactone, dehydrolignan lactone, aloe emodin, rhein, emodin, and emodin
methyl ether simultaneously. Methods The chromatographic separation was performed on a
Agilent InfinityLab Poroshell 120 SB-C,; column (100 mmx4.6 mm, 2.7 pm). Acetonitrile-0.1%

phosphoric acid aqueous solution was used as mobile phase for gradient elution, the flow rate
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was 1.0 mL/min, the column temperature was 30 °C, the detection wavelength was 230 nm and the sample
amount was 5 puL. The UPLC fingerprints of Shangke Dieda tablets were established, the similarity of 74 batches
of Shangke Dieda tablets from 10 production enterprises were evaluated using traditional Chinese medicine
chromatographic fingerprint similarity evaluation software, and the content of 10 components in Shangke Dieda
tablets were determined. Results The results showed that a total of 10 common peaks were identified in the
UPLC fingerprint of Shangke Dieda tablets, and the similarity of 74 batches of Shangke Dieda tablets were at
the range of 0.85 to 0.99. The linear relationships of paeoniflorin, naringin, hesperidin, neohesperidin, lignan
lactone, dehydrolignan lactone, aloe emodin, rhein, emodin, and emodin methyl ether were good, with r>
0.999 8. The average recovery rate was in the range of 97.0% to 105.1%, with RSD of 0.4% to 2.0% (n=6). The
contents of these 10 components in 74 batches of Shangke Dieda tablets were as follows: 0.028-0.653, 0.042-0.931,
0.591-3.978, 0.021-0.593, 0-0.157, 0.009-0.231, 0.006-0.078, 0.022-0.593, 0.029-0.143 and 0.035-0.132 mg/tablet.
Conclusion The UPLC fingerprint for Shangke Dieda tablets was established successfully, which can provide a
basis for the quality evaluation of Shangke Dieda tablets. The method of simultaneously determining the content

of 10 components is easy to operate and the results are accurate and reliable.

[Keywords ] Shangke Dieda tablets; Fingerprint; Determination; Ultra performance liquid
chromatography; Paeoniae radix; Aucklandiae radix; Aurantii fructus and Citri reticulatae pericarpium viride; Rhei

radix et rhizoma
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Table1. Source information of Shangke Dieda tablets
JPs A4l Mg (g) 4k

1 88 TR T 24 e 03 A PR A ) — 7
2 P C s 24 A R F — 5
3 R 256 TR A F 0.25 5
4 ST SR IR AT B ) — 1
5 EP Nl BBl YA — 2
6 LR A B2 A BRI A 0.30 3
7 HN R A2 A R F 0.25 14
8 00 2 S T 24 ey A PR A ) — 3
9 AP 3 245 M A PR A ) — 14
10 KERIMZHA R 0.25 20
A T REARE P ARITEAAET,
xR2 HERBRRER

Table 2. Gradient elution program
FFIE] (min ) TRBHHA (%) TLBHEB (%)
0~8 13 87
8~20 13~23 87~77
20~30 23~70 77~30
30~35 70 30
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Figure 1. UPLC fingerprints of 10 batches of samples
and the reference fingerprint
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Table 3. Comparison of the similarities of 10 batches of samples

e TEEE  fETar 52 Kap kA LIPS ZH lifs3 Kili - XFHRFREC

220701 220601 20220301 2105001 22101044 200902 210401 220501 22070221 210901 i
FERE220701 1.000 0.898 0.931 0.957 0.916 0.884 0.922 0.943 0.888 0.914 0.946
i EH220601 0.898 1.000 0.871 0.885 0.879 0.820 0.840 0.862 0.865 0.874 0.903
#1720220301 0.931 0.871 1.000 0.988 0.979 0.971 0.981 0.974 0.925 0.969 0.987
52252105001 0.957 0.885 0.988 1.000 0.978 0.955 0.979 0.974 0.907 0.959 0.984
KA722101044 0.916 0.879 0.979 0.978 1.000 0.968 0.984 0.969 0.916 0.967 0.985
A 4200902 0.884 0.820 0.971 0.955 0.968 1.000 0.978 0.974 0.957 0.974 0.978
FK210401 0.922 0.840 0.981 0.979 0.984 0.978 1.000 0.985 0.926 0.980 0.987
35220501 0.943 0.862 0.974 0.974 0.969 0.974 0.985 1.000 0.956 0.986 0.991
] 722070221 0.888 0.865 0.925 0.907 0.916 0.957 0.926 0.956 1.000 0.965 0.960
K 111210901 0914 0.874 0.969 0.959 0.967 0.974 0.980 0.986 0.965 1.000 0.990
Xof MR Sl 0.946 0.903 0.987 0.984 0.985 0.978 0.987 0.991 0.960 0.990 1.000
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Figure 2. Identification of the main characteristic peaks
in the UPLC fingerprints of Shangke Dieda tablets
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Figure 3. Attribution of the main characteristic peaks in
the UPLC fingerprints of Shangke Dieda tablets
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Figure 4. Comparison of Shangke Dieda tablet and
negative samples
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Table 4. Criteria curves, correlation coefficients and linearity ranges of reference substances

% [l 51 75 r RNV (pg/mL )
ATTT Y=1480.263 2X+1 851.923 1 0.999 9 0.85~256.27
il Bz Y=2 465.999 4X+4 359.363 8 0.999 9 1.06~317.25
R AT Y=2225.052 2X+3 538.249 5 0.999 9 0.99~269.85
Bk K H Y=2 367.278 2X+4 349.492 0 0.999 9 1.06~316.69
KT H 9 g Y=1156.101 6X+1 514.577 5 0.999 8 0.91~271.53
FKEAREF N Y=776.213 7X+1 084.207 0 0.999 9 1.06~319.40
EE-IN -+ ¥=3 695.600 9X+94.506 5 0.999 9 0.38~56.63
KR Y=2716.284 4X-411.151 1 0.999 9 0.47~70.25
K% Y=2 154.646 4X-120.681 0 0.999 9 0.44~65.72
PN Y=2 004.146 0X-184.210 9 0.999 9 0.16~24.71
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Figure 5. UPLC chromatograms of Shangked Dieda
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Pt 1.3821.1.6777.4.8116.1.158 5.0.270 8, (0.037 2 mg/mL) . KEEZ H I GA W 0.4 mL
0.498 3, 0.124 0, 0.206 0, 0.292 4, 0.203 0 mg/g, (0.066 8 mg/mL ) , #% “2.2.27 T FJ5 il 45 A
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4 FF, S 220502) 6 iy, £ 0.13 g, 43l 102.9% . 97.0% . 104.2% . 97.1% . 102.7% .
B 25 mL B, ORI AT 251 X IR 105.0% . 105.1%, RSD 53510 1.2% . 1.2% . 2.0% .
W 2 mL (0.091 1 mg/mL) . Al J2 H X B8 dh 0.4%.1.9% .1.0%.1.3%.1.7% . 1.9% . 1.2%( n=6 )
W 2 mL (0.112 0 mg/mL) | H B H XF B8 %1 SR FWNZTILEE R
6 mL (0.102 1 mg/mL) | 718 52 41 XF B8 & iR 247 FmbASENE
1.5 mL (0.105 5 mg/mL ) | A F 4 PN B IR A TR Fie “2.2.27 TN 7kl g 74 MO RHERET A
0.4 mL (0.081 3 mg/mL) , z*iﬁ?k?&lim HEL it BHRSIAT, I “2.17 TR (il & HERE &
W 0.8 mL (0.085 3 mg/mL ) , FE5KHZ N AR RHERAT b 10 M2 i & B, 45
%W 1 mL (0.018 9 mg/mL) . j@ﬁ@m‘ﬁﬁn% oy UL 6 F15E 5.
1 mL (0.028 1 mg/ml) . KERXHHER 1 mL
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Figure 6. Histogram of frequency distribution of sample measurement results

R5 7TAMGRBITH10MLEMHEE (mg/f, n=3)
Table 5. The content of 10 compounds in 74 batches of Shangke Dieda tablets (mg/tables, n=3)

o . AR KER PR KER
iz He R B At ATEGHE MR B EE R WA EAEE KR KER -
1 RO A2 R 200902 0392 0464 1770 0451  0.000 0.096 0.042 0073  0.08  0.053

TTA T
2 GROK A B2 AR 201105 0.402 0431 2135 0419 0019 0050 0036 0063 0.075 0.043
TTA
3 GROKA B2 AT B 210701  0.436 0597 0.840 0468  0.002 0.059 0.065 0.189  0.127 0.076
TLA T
4 KA 24 R H 20220301 0475 0.459 1239 0398  0.066 0.104 0.033 0.072 0.070 0.041
5 FE A 2545 B4 20220302 0.506  0.050 1486 0452  0.049 0.087 0.034 0072 0075  0.043
6 TN A BRA ] 20220303 0.528 0.502 1.444 0430 0042 0.072 0.036 0076  0.080  0.048
7 KA 24 R A H 20220304 0.507 0.546 1502 0462  0.062 0.095 0.034 0072 0073 0.042
8 AN 2547 BRAA W 20220305 0.463 0419 1407 0399 0034 0065 0032 0065 0071 0.042
9 K K2l A B2 210204 0436 0585 1465  0.075 0.095 0.171 0055 0.108 0.083  0.060
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o . o AER REKR HER " KR

ha=2 AL S ATZiH AEE REEH BB WS ENE R KR KER -
10 KERILZHABRAF 210606  0.555 0.621 1288  0.066  0.101 0.166 0.051 0.104 0.076  0.057
11 KRERILZHABRAF 210901 0476 0.637 2266 048 0085 0.135 0.071 0094  0.124  0.100
12 KRERILZHEABRAF 211009 0478 0.564 2400 0422 0108 0.161 0065 0075 0.114 0.088
13 KRERILZHEABRAF 220303 0516 0.071 3.603  0.065 0121 0.163 0078 0088  0.140  0.107
14 KRERILZHABRAF 220403  0.481 0.076 3.689  0.069  0.123 0.160 0.078 0.090  0.130  0.105
15 KRERILZHABRAF 220412 0518  0.045 3963  0.035 0121 0166 0062 0129 0.103 0.076
16 KERILZHABRAF 220414 0514  0.051 3978  0.037 0116 0.163 0067 0131  0.106 0.081
17 KRERILZHEABRAF 220802  0.560 0.066 3.067 0.056  0.111 0.156 0.046 0.059  0.080  0.066
18 KRERILZMABAF 220805 0.589 0.042 2866 0.042 0.116 0.158 0.046 0.059  0.080  0.069
19 KERILZHABRAF 220806 0.555 0.049 2934  0.044 0107 0.153 0.045 0057 0.077 0.063
20 RiERWZARAE 220807 0511 0.078 3.179  0.051  0.123 0.164 0.044 0053  0.075  0.060
21 RiERWZARAH 220811 0.489 0.065 3238  0.037 0116 0.168 0053 0103 0.091 0.068
22 RiERWZNARAH 220812 0414 0.046 3253  0.046  0.114 0.154 0.045 0057 0.076  0.065
23 RiERWLZARAE 220901 0439 0.064 3401  0.051 0130 0.174 0051 0061  0.083  0.067
24 RiERWZNARAH 220902 0.445 0.043 3.125  0.048  0.114 0.159 0.050 0059  0.082  0.067
25 RiERWZNARAH 220905 0477 0.047 3726  0.040  0.128 0.172 0.066 0.118  0.106  0.081
26 RiERWLZNARAH 220906  0.460 0.046 3201  0.047  0.114 0.148 0.051 0069 0.081  0.063
27 RiERWZNARAE 221101  0.653 0.064 3625 0.025 0156 0231 0064 0031 0053 0.103
28 RiERWZARAH 221103 0.611 0.050 3.520  0.021  0.157 0220 0.043 0024 0.046 0.081
29 R T2 AT BR A 21080261 0.028 0.075 1.776  0.062  0.032 0.009 0.006 0.037 0.055  0.045
30 M T2 AT PR 21100261 0.393 0393 1.177  0.358  0.016 0.021 0.056 0.080  0.102  0.095
31 R T2 AT PR W 22020321 0.405 0302 1323 0263 0011 0019 0069 0.093 0118  0.093
32 R 2 AT PR 22050161 0.398 0266 1474 0215 0012 0016 0064 0.085 0110  0.103
33 R 2 AT PR 22070121 0.487 0364 1.751  0.368  0.006 0017 0061 008 0112  0.110
34 KM 2 AT PR 22070221 0.476 0340 1.590  0.357  0.005 0.023 0.060 0.083  0.109  0.104
35 R 2 AT PR ] 22070321 0.500 0339 1.596  0.318  0.005 0018 0.060 0.085 0113  0.109
36 M2 AT PR 22080161 0.362 0275 1410 0213 0012 0013 0061 0083 0107 0.106
37 R 2 AT PR 22090161 0.471 0353 1509  0.344  0.006 0.026 0057 0082 0106 0.102
38 M T2 AT PR 22110231 0.542 0384 1.696  0.338  0.005 0.029 0059 008 0112 0.107
39 R T2 AT BR A 22110331 0.506 0352 1.727  0.336  0.006 0.027 0056 0.082  0.108  0.102
40 AN R 24 AT BR A F) 22110631 0.474 0361 1.878  0.346  0.013 0017 0058 0.088 0110 0.106
41 AN R 24 AT BR A F) 23010231 0.417 0308 1.630 0258  0.026 0017 0068 0.099 0132 0.127
42 AN R 24 AT B F) 23010161 0350 0212 1.685 0215  0.022 002 0063 0074 0111  0.094
43 HRhRESIZIARAR 210401 0337 0557 1370 0394 0075 0.138 0.029 0.053  0.059  0.035
44 Hilrh REeFEZOI AR R 210601 0339 0713 1359 0408  0.085 0.144 0.029 0052  0.058  0.036
45 Hilrh ReFEZOI AR AR 2111010 0333 0510 1114 0304 0083 0145 0.036 0067 0070 0.044
46 Hilrh REFFZOIARA R 220106 0394 0576 1552 0475 0085 0141 0.039 0072  0.077 0.048
47 HRhRESIEIARAR 220315 0353 0464 1251 0303 0.092 0.144 0035 0055 0.079  0.054
48  HIlh RESIZHIARAR 220401 0364 0489 1263 0311 0087 0.138 0036 0056  0.080  0.059
49 Hilrh ReFFEZOIARA R 220502 0358 0450 1247 0299  0.079 0132 0.034 0055 0.077 0.054
50 HlthREFIZHIABRA R 220612 0316 0402 1141 0262 0.060 0.113 0031 0.049  0.070  0.051
51 HilirhREFZHIABRA . 220802 0381 0530 1.248  0.389  0.087 0.154 0.035 0.063 0079  0.053
52 HlthREFIZHIAEBRA ] 220007 0369 0.614 1378 0494 0.102  0.168 0.039  0.079  0.086  0.059
53 HilithREFIZHIABRAE 221010 0366 0.637 1410 0512 0.119  0.169 0.041  0.085  0.090  0.064
54 HRTPREPIZHIABRAE 221204 0338 0626 1409 0500 0.126  0.185  0.042  0.082  0.092  0.063
55  HilthREFIZHIABRA ] 230302 0334 0551 1.164 0400  0.120 0213  0.054 0.085  0.094  0.082
56 HilithREFZHIABRAE 230110 0314 0593 1191 0438  0.136 0201  0.054 0.084  0.096  0.082
57 WIEFEIRHIZ AN AR E] 220501 0507 0.810  1.916 0561 0.114  0.167 0.073  0.137  0.143  0.097
58  EFLIRHIZ AN AR 220801 0455 0745 1231 0571 0.098  0.153  0.055  0.091  0.097  0.077
59 EFLIRHIZI BN AR 220101 0490 0931 2.602 0593 0.091 0.133  0.073  0.138  0.143  0.097
60  IEFTERERIZ BN A RN 220701 0251 0485 0591 0249  0.070  0.099 0.030 0.070  0.060  0.038
61  IEFTERERIZ BN ABRA ] 220703 0333 0499 0.629 0258  0.053 0.076 0.032 0.072  0.064  0.041
62 IEETERERIZ BN AR 220002 0298 0466 0707 0311 0.079 0.100 0.035 0.081  0.067  0.046
63  IEFTERERIZG BN ABRA ] 220003 0297 0436 0700 0296  0.088 0.119 0.039  0.088  0.073  0.049
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64 IHEETERERIZG BN ABR AW 221003 0253 0518 0.657 0252 0.062  0.082 0.028 0.593  0.057  0.041

65  WIFTERERIZEN A RAR 221004 0276 0496  0.700 0242 0.064 0.091 0029 0064  0.059  0.038

66 IHETERERIZG AR E 221101 0293 0494 0718 0243 0.073  0.101  0.028  0.063  0.055  0.041

67  MENSEZMMARAT 2105001 0449 0719 1301 0382 0.097 0.115  0.041  0.088  0.095  0.052

68  NEFEREHDSHZ ML 22101044 0554 0.844 1902 0559 0081 0.102 0042 0022  0.030 0.061
FHBLAH

69  NEERAFTSHEIZRG 22210015 0570 0.849  1.814 0568  0.103  0.144  0.044  0.025  0.029  0.065
FBRA T

70 IPEEETT AL A BRA F) 220601  0.627 0.822 1.114 0412 0077 0.094 0068 0033 0064 0.132

71 ILPEEET a2 L AT BRA F 220602  0.621 0.756 1.064 0358  0.023 0038 0068 0035 0.067 0.125

72 ILPEEESGE 2L AT BRA F 220801 0.625 0.823 1.068 0371  0.050 0065 0067 0036 0068 0.128

73 WPEEETT AL A FRA ] 220901 0.585 0.728 1.042 0375 0085 0.121 0.058 0077 0071  0.091

74 PEEETT AL A FRA ] 221001 0572 0.732  1.018 0367 0082 0.122 0.055 0073 0.067 0.092
NN

3 itig SE AL T 0.90.

3.1 KR KRIERE 3.4 SHENELERSH

HEXT B SRR TR - T LA T,
M 200~400 nm P B AT UK 0. S5 R R
FRORWSC K . AT25H 230 nm, Al H 227 nm
B R 227 nm . BB H2 1 227 nm. KR FE N BE
209 nm. KEAREHEE 204 nm, HAPAT AT
iR A R A L BT R R B R R K B T
230 nm £47, AFBENER . ZEARF N R A
WO K IITE 210 nm 2oy, (HAESEAMRIOR I,
RIRTIERT S, WAKAE 230 nm AbFELR JR R
AR, ORI K 22 24 230 nm,
3.2 mEntBRIERE

AT T ARSI RS, 500 F g -
K. ZHE =K. 2 -0.1% WRRIERA ZIE -0.1%
BRRRTA T . ARIEIRAG A i I I TE | (BG4
HMAE R, 56 Bk K, & e
PLZE —0.1% BERRIE BN I ShAH
3.3 L EIESHh

AWFFEEST T OiRHEAT () UPLC R 8L K13,
RN 10 DMHEFRERS . 10 ki 74 L4
RHEFT H BOARBLUEETE 0.85~0.99, B EA LY
GiRHEAT B 0 S B Ar e 22 5, I HL AR RUEE 25
I AT & B[R] — Al i A TR R S A — 2 1Y
£S5, % OhEZy8 (2020 f7) ) —HE T
Zid [ Te8 g ], Herh 25t k48 so s Ae
VM RGeS0 R S ) iR 2 F
AL BE R T 0.90, PR 5 F-YE A 1L
B, BAM, R mRHERTT i 8B g A LR
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JIE 74 HEOTRHEAT R AT 25 . AT
BERAY . B AT . REIRNEE . REARFNES.
FIEERER . KEMR ., RERMKE RN E
94 0.028~0.653 . 0.042~0.931, 0.591~3.978 .
0.021~0.593, 0~0.157, 0.009~0.231. 0.006~0.078 .,
0.022~0.593 ., 0.029~0.143. 0.035~0.132 mg/},
SR RWIRAEIATARE PR A Fe bR o, IR
— T FEAFHK S A A2 2~8 5, AT
FI SR 22 10~70 %, 0 Fr R R Al B4
R 2G4 ) i i 25 SRR, T RB RN K
A T EAFE2E 0], AR R 6 085 1

i, R AR ER S

S Lk
I XF . GiRHERAT R 2 @ 05 0] AR R (h
Al ), 2011, 24(8): 3775-3776. [Wen XY. Study on thin layer
chromatography identification of Shangke Dieda tablets[J].
Medical Information, 2011, 24(8): 3775-3776.] DOI: 10.3969/
J-issn.1006-1959.2011.08.301.
LA, B, TKRTE R L HPLC 3500 52 1 BT ok
WHE R EW Y & R (1] 7 b s 2435, 2005, 32(11): 1194,
[Jiang CX, Shan SM, Zhang LP. Determination of emodin and
emodin in Shangke Dieda tablets by HPLC[J]. Liaoning Journal of
Traditional Chinese Medicine, 2005, 32(11): 1194.] DOI: 10.3969/
J-1ssn.1000-1719.2005.11.073.
30 L, XUIET BRI, 5 . OURHEAT iy eI A 2D
I 385 T ROWEE [1]. BRI AL, 1998, 3(4): 48. [Lu M,
Liu XQ, Yao XB, et al. Observation of the therapeutic effect of
Shangke Dieda tablets on 385 cases of traumatic soft tissue swelling

and pain[J]. Journal of Chinese Physician, 1998, 3(4): 48.] https://
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24555, 2023, 34(21): 2595-2600. [Chen XY, Wei WZ, Zhang MJ, et
al. Simultaneous determination of 10 rhubarb anthraquinones and
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AER g, KR, MR, 5. S T 3R A R ERE
UHPLC 80P 3E B & B ERTSY (1], HRE2Y |, 2024, 55(3): 798~
810. [Xiong LY, Gao Y], Lin BS, et al. UPLC fingerprint and content
determination of classic prescription Yangwei decoction benchmark
sample[J]. Chinese Traditional and Herbal Drugs, 2024, 55(3): 798—
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