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Abstract
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EZIE

provide an effective method for the quality control of the formulated granules of Dipsacus asper
W. Methods: UPLC was used to simultaneously determine 10 batches of Dipsacus asper W. and 10
batches of the formulated granules of Dipsacus asper W. and to develop the fingerprint profiles.
The chromatographic column was Agilent ZORBAX Eclipse plus C18 (2.1 mm x 100 mm, 1.8 um);
the flow rate was 0.2 mL-min-1; the detection wavelength was 212 nm; the column temperature
was 30°C; the injection volume was 1 uL; and the mobile phase was a binary gradient elution of
0.1% phosphoric acid in water (A)-acetonitrile (C). Result: There were 25 common chromato-
graphic peaks in 10 batches of Dipsacus asper W., 32 common chromatographic peaks in 10
batches of Formula granules, and 25 common peaks were determined between 10 batches of Dip-
sacus asper W. and 10 batches of formula particles, with high separation between each peak. The
similarity between 10 batches of Dipsacus asper W. and 10 batches of formula particles is greater
than 0.8, and the similarity between 10 batches of formula particles is greater than 0.9. Conclu-
sion: The fingerprints of Dipsacus asper W. and Formula granules were stable and reliable and the
number of chromatographic peaks of the herbs and the formulated particles had a large differ-
ence, indicating that the chemical compositions of the herbs had changed and differed after the
preparation process of extraction, concentration and granulation.
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1. 5|15

Zr(Dipsacus asper Wall.), XA FGSk, ANEEWEH W TR, Z2FEARAREY), KEE “4:
Wi ” M4 . RS, 5, MERUR, AT, B4, RERsHMITE . SRISE. S, Waiie. FESLk
HOR BRI = s RS IRIRERGE 2 AR S R S RS [1], TERIE T BRI
BA R BRI WIBEYE AlE . BRIRSRE R85 SR F[2] [3]. IRARZS BRI T E B 25 W X0 18 g
[4]. BBUGAA[S] JR[6]50E#R B A RAFHIEST AR .

BEE AL IR RAIRL D, MBS AR, AW KCAEH TIAR R E, IRAA
i FREAREA 5 3. WIS g A7 R M S5 h SU™ B g2 1 R 2 (7] [8] [9]. T HH 24 /5 KL 2 e it
MBI TR, BRkrEgah 25 R, PRI ZHEARIRIG. Rl WR4n. T, fik, w2
ST A& RS R A ip 25 TR NN . B AT B VERDRGEE . SRR D). e AR AR
FJ7 8 G TIRSIRIE & Tl AR A =S50 5, CAR R H AT HH BRI AR B 7 HLAA A F A 23 7 b 2 —[10]
[11] [12].

IAER, R 2 ORE ) T S O, O (] A A7 BR[O E . R 2 E T R A AR 1)
JREVRHEARGE— . AF= T 2K S EARTE . B 5N RS 0 R e A P [13] [14]. AT, H R — Lk
S F B AT, HR AT N L R, AMSRAERRRIE S A O, AR DN Zi A B 0
EAENL, FE T BRI ES ZEATE, IRRST RGeS 28 BURUE, AR T #8617 5 i & [15] [16]. 11+
e s E N — Mg E . TR GRS ETFR, BRI RS S B AE R, Bl
AT o BB A PERAR DG, T2 PP 28t AR SRR R [17] [18] [19].

IR, ASHF ST IR T UPLC AR SR K e 5 BOkidh A7 oA, 8 S 4RI K B 75 FkE ) UPLC 4840
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W, REALTER FIAT IRV T3, i RS S L C T R ) — BV VP S B R R R R AR

2. RS
2.1 {58

ACQUITY UPLC (£ Waters 7], G4EVYTE RS Ha#irEds. HiRM. PDA Kill#s .
Empower 43 T{Euk); AL204-IC/J3 45> 2 — 5 HT RF(METTLE RTOLEDO X #5H R AF]); KQ-100E %Y
P PE AR (R LT AR A R AR, (h2y il s ot BIE A BUE AT R4 ) (B R 252 5142 2012A
Fi) -

2.2. &5

I, 5N EREgER P E AT, ME), BT 2 (E 2R AR FE RAR), K

SRS ALK . SR 204 5 0T ORI I 1.

Table 1. Sources of Dipsacus asper W. medicinal materials and formula granules

@ 1. WM REC 75 BRI A SRR

ikl KM fits ik e S

S1 2t J2017080701-01 s11 i 7 AL AR Ii I 2 IRA F
S2 2t J2017070603-01 s12 i 7 AL AR Ii I 2 IRA F
S3 2t J2017070601-03 S13 i 77 ik AR A PR A A
S4 2t J2017030102-01 S14 i 77 ik AR A PR A A
S5 i J2017070602-01 S15 i J5 AL JUIR— DRI AT IR
S6 i J2017010203-01 S16 i J5 AL JUIR— DRI AT IR
S7 2kt J2016110303-01 17 e 7 Rk TR I IR A A
S8 2kt J2016110401-01 s18 e 7 Rk TR I IR A A
S9 2t J2016110503-01 S19 i 7 AL AR I A IR A F
S10 4kt J2016110501-01 S20 Hic 7 kL TR DI RIZAT BRA

3. FAEMEGR
3.1 wmiEsH

ik Agilent ZORBAX Eclipse Plus Cig (2.1 mm x 100 mm, 1.8 pm); Jii# 0.2 mL-min™t; #:ii% K
212 nm; FEIE 30°C; HEFER L ul; WBIH: 0.1%MEER/K(A)-ZM5(C), BHEEVEMFERE LR 3 2.

Table 2. Chromatographic conditions

*2 BIERM

fif A (1) B A Fahi C
0~4 95~90 5~10
4~15 90~74 10~26

15~25 74~63 26~37

25~30 63~53 37~47

3.2. #iAmAREE
HY 10 $tbatirzgbt, ke, o 4 S0, SHL 1.09, WMERE, BHAEMEEHRT, MPEE 25 mL, K
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EZIE

R, HATRE(ThE 250 W, A% 35 k Hz) 30 min, /A, WRCERE, FHHFEANERRIEE, %
51 ibuE, BRERIEME 0.22 RALUERE, RIFSEEWTZG M (s B 10 SLEiirio )y Bk, WHAH, A
21109, FEENE, BAEHELMT, LM Ol ik, il S iy BORL it il i .

33. HEFEE

331 BEESXRE

WAl —HER S 2R R b, 3% I % 7 0T ) R I % < MU FR SO RS N a2
WU GBI S RE 6 U, FFIC A A IR A R B IR ()M T AN, T 548 A e R RGO B I TR ATAR
XFUETH AR RSD J/h T 3.0%, RUMLAKGE E RET.

332 REMER

HY R —HER SR W 25 M FE i, 4% TR 48 7 TR & AR AW, 1% “ A FR SC R 16 (i 25 1
TR e L5 5 00 24 4. 8. 12 F1 24 h HEFEIE, FC s & 0 W i AR BRI ) A T AR, 3%
FEAG UG 149 FF 5 B N 1) FRAF G T AR ) RSD $40/NF 3.0%, R UARE S IAWRTE 24 h NFARE .
333 ESMEE

H R —RER SR W 25 M FE L 6 43, % “TRMRAHI4 " TR #1445 6 bl Widi, 4% TR SRS Y
AR T R 7k B ERE, FRIE S S E W O B I R RN A, o B85 3G UG R AR R BE B
)R I THIAR ) RSD 397N T- 3.0%, #B11% )71 8 5 11 R I
3.4. $5{EIERINIE
R s E R L

YERf B W T IER & TR B, T2 B T 2 20 Xt 10 HLSEWT 2644, 10 Rtk wric 77 ok gk 470
SE, FEISHLREE T UPLC i, 2l S N H 258 S0 BE AU PEAN R G5 (2012A), 19 E)4:Wr 2544, &8
W HC 75 UKL . W 24 04 K B T R €2 i S R Bt FE R iR S (1] 1~6) .

524.90

391.71 A

258.52 A

12533 4

-1.86 = A
0.00 435 8.70 13.04 17.39 21.74 26.09 30.43

Figure 1. UPLC Fingerprint of Dipsacus asper W.
[ 1. ZEHZhd UPLC $R4UEE
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Figure 2. Fingerprint of Dipsacus asper W. reference material

& 2. EETZhp 3 BRIBSUEE

499.37
373.004
>
E J&L " B i ST ]
246.63 :j,\—k L,J ».__A.‘._,J PN A A N A
o BN A
) v 7 ) .
L_Jw o e A A AN g
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Figure 3. UPLC fingerprint of Dipsacus asper W. formula granules
3. LUMAEC 5 BRL UPLC $E4IEIE
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Figure 4. Fingerprint of Dipsacus asper W. formula granules control
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Figure 5. UPLC fingerprint of Dipsacus asper W. and formula granules
[E 5. BTz REC 5 FURL UPLC 454 Ei%
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Figure 6. Fingerprint of Dipsacus asper W. and formula granules comparison

Bl 6. siRzhtt SECTS Bk BR e S i

3.5. £HIENHL

LL 0. 1%MER /K AN Z MG HEAT B RE VML, VTR T, 0 BORCREAR, ST A ST 2404 S e 7 MR P 4
S R, 10 HESEW 2 M 25 N3 kg, 10 HESHWTEC T ORI E 32 AN g, 10 sl
245 10 HERCTT BURLRAGE 25 NIEATIE . DL 5 SN 2R RS T UKL (0 2 [0, TS AT I X AR X £
BN [R) S AT AR, WA 3, K 4.

Table 3. Relative retention time of common peaks in the fingerprint spectrum of Dipsacus asper W. and formula granules

= 3. GEHRAM R HEC 7 Bk e S EIE S B IE AT R B R [E]

1t

f Sl S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 S17  S18 S19  S20

I

1 0595 0.593 0.593 0.595 0.593 0.592 0.595 0.593 0.590 0.594 0.596 0.594 0.585 0.590 0.590 0.592 0.589 0.590 0.588 0.590
2 0.769 0.769 0.768 0.768 0.768 0.765 0.765 0.714 0.766 0.766 0.764 0.763 0.759 0.761 0.761 0.762 0.762 0.762 0.761 0.761
3 0.869 0.867 0.867 0.866 0.865 0.865 0.866 0.865 0.866 0.865 0.865 0.865 0.865 0.863 0.866 0.864 0.865 0.864 0.866 0.866
4 0.946 0.944 0.944 0.944 0.942 0.943 0.944 0.943 0.944 0.943 0.943 0.943 0.943 0.942 0.942 0.943 0.943 0.942 0.943 0.943
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i A

o
R

© 00 N o O

24
25

1.000
1.070
1.136
1.223
1.513
1.501
1.729
1.749
1.791
1.854
1.949
2.004
2.033
2.059
2.170
2.205
2.473
2.737

3.277

1.000
1.070
1.138
1.226
1.517
1.596
1.735
1.754
1.795
1.859
1.955
2.009
2.037
2.063
2.175
2.210
2.482
2.744

3.285

1.000
1.069
1.137
1.224
1.522
1.595
1.733
1.753
1.794
1.858
1.952
2.006
2.034
2.060
2.173
2.207
2.480
2.739

3.283

1.000
1.071
1.138
1.227
1.518
1.597
1.734
1.754
1.795
1.859
1.954
2.09
2.039
2.065
2.177
2.213
2.485
2.739

3.288

1.000
1.071
1.137
1.226
1.511
1.589
1.725
1.745
1.787
1.850
1.944
1.998
2.027
2.053
2.165
2.200
2471
2.731

3.266

1.000
1.070
1.137
1.226
1.513
1.591
1.728
1.747
1.790
1.855
1.950
2.004
2.032
2.059
2172
2.207
2.478
2734

3.280

1.000 1.000
1.071 1.071
1.138 1.137
1.226 1.225
1513 1.511
1.591 1.588
1.729 1.725
1.749 745
1.791 1.788
1.855 1.852
1.949 1.946
2.003 2.000
2.032 2.029
2.059 2.055
2.172 2.167
2.207 2.200
2.474 2.468
2.732 2.727

1.000
1.071
1.138
1.225
1.526
1.595
1.732
1.751
1.793
1.858
1.952
2.006
2.034
2.062
2.175
2.209
2.483
2.744

1.000
1.070
1.138
1.226
1.517
1.594
1.734
1.753
1.797
1.861
1.954
2.009
2.038
2.064
2.176
2.209
2.478
2.740

3.276 3.267 3.284 3.284

1.000
1.070
1.138
1.226
1.518
1.596
1.736
1.798
1.864
1.959
2.014
2.042
2.069
2.182
2.487
2.750
3.005
3.170
3.294

1.000
1.070
1.139
1.229
1.520
1.598
1.737
1.798
1.863
1.958
2.013
2.041
2.068
2.181
2.486
2.751
2.743
3.169
3.292

1.000
1.070
1.137
1.226
1.513
1.591
1.731
1.792
1.857
1.952
2.006
2.034
2.061
2.174
2.478
2.738
2.742
3.155
3.280

1.000
1.070
1.136
1.224
1.513
1.590
1.730
1.791
1.856
1.951
2.005
2.033
2.059
2.173
2.474
2.733
2.741
3.149
3.274

1.000
1.070
1.137
1.225
1.513
1.590
1.730
1.792
1.858
1.953
2.008
2.037
2.063
2.175
2.479
2.739
2.740
3.154
3.278

1.000
1.070
1.137
1.224
1.514
1.592
1.731
1.793
1.858
1.954
2.008
2.037
2.064
2177
2.480
2.739
2.740
3.156
3.280

1.000
1.070
1.137
1.224
1.515
1.593
1.734
1.795
1.860
1.956
2.010
2.040
2.066
2.178
2.482
2.743
2.746
3.161
3.286

1.000
1.071
1.138
1.225
1.515
1.593
1.733

1.795
1.860
1.955
2.009
2.039
2.066
2.179

2.483
2.744
2.739
3.160
3.286

1.000 1.000
1.070 1.070
1.138 1.138
1.224 1.226
1515 1.518
1.593 1.597
1.734 1.739

1.795 1.800
1.861 1.866
1.956 1.961
2.010 2.016
2.039 2.045
2.066 2.072
2.180 2.185

2481 2.485
2.745 2.750
2.741 2.741
3.162 3.169
3.286 3.295

Table 4. Relative peak areas of common peaks in UPLC fingerprint of Dipsacus asper W. and formula granules

4. GEZM KRB Bk UPLC 1E8EIE £ B IR XIS E R

7N

H

e

S1

S2

S3

S4

S5

S6

S7 S8

S9

S10

S11

S12

S13

S14

S15

S16

S17

S18

S19  S20

1

10

11

12

13

0.019

0.073

0.360

0.027

1.000

0.017

0.135

0.309

0.076

0.055

0.041

0.086

0.134

0.110

0.051

0.642

0.088

1.000

0.015

0.076

0.376

0.099

0.035

0.063

0.060

0.268
2

0.012

0.043

0.218

0.065

1.000

0.015

0.039

0.167

0.149

0.034

0.042

0.071

0.271
4

0.076

0.038

1.072

0.096

1.000

0.021

0.132

0.308

0.039

0.032

0.033

0.051

0.097
5

0.152

0.072

0.954

0.126

1.000

0.036

0.372

0.524

0.118

0.105

0.174

0.109

0.248
4

0.166

0.083

1.866

0.096

1.000

0.036

0.181

0.794

0.229

0.126

0.112

0.200

0.327
4

0.020 0.011
6 6

0.023 0.152
0 0
0.594 1.733
8 3
0.040 0.048
9 9
1.000 1.000
0 0
0.065 0.137
4 0
0.054 0.048
4 6
0.450 0.549
4 9
0.142 0.348
1 7
0.053 0.223

0.112 0.156

0.081 0.220

0.444 0.745
8 5

0.165
8

0.075
8
0.252
3
0.063
9
1.000
0
0.017
5
0.112
0
0.293
0
0.040
0
0.000
0
0.075

0.108
1

0.209
5
0.654
8
0.158
4
1.000

0
0.048
0
0.322
7
0.793
4
0.643
5
0.263
7
0.276
5
0.349
7
1.278
9

0.366
4

0.884
8
1.135
3
0.222
0
1.000

0
0.785
6
0.203
7
0.493
4
0.273
0
0.093
7
0.192
8

1.622
8

0.341
1

0.880
8
1.125
1
0.240
7
1.000

0
0.799
4
0.216
7
0.509
6
0.304
1
0.120
1
0.232
8

1.651
9

0.358
0

0.859
1
1.206

1
0.221
1
1.000

0
0.780
8
0.211
0
0.482
1
0.283
3
0.104
9
0.208
0

1.603
6

0.358
4

0.862
6
1.245
6
0.213
0
1.000

0
0.775
4
0.205
2
0.477
5
0.268
6
0.094
1
0.192
3

1.592
9

0.386

0.872

1.254

0.230

1.000

0.796

0.222

0.493

0.300

0.115

0.220

1.644
2

0.382

0.871

1.104

0.225

1.000

0.798

0.223

0.486

0.299

0.115

0.215

1.648
9

0.360

0.872

1.126

0.239

1.000

0.788

0.216

0.510

0.291

0.106

0.232

1.611
4

0.362

0.875

1.126

0.228

1.000

0.782

0.209

0.499

0.276

0.095

0.210

1.603
5

0'3;83 0.3796

0.881 0.8803

1.356 4 3601

0'3;07 0.2957

1.000 1.0000

0.780 7695

0.220 0.2185

0'6316 0.5978

0'3;00 0.2775

o.too 0.0981

0%69 0.2798

1'5341 1/5540
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Bk

14

15

16

17

18

19

20

21

22

23

24

25

1.352

0.594

0.072

0.068

0.193

0.064

0.098

0.030

1.450

0.054

1.068

0.709

0.083

0.058

0.149

0.031

0.113

0.037

0.885
4

1.362

1.191

0.070

0.088

0.191

0.037

0.133

0.035

0.142
6

1.721
4
0.600
1
0.080
8
0.033
1
0.085
7
0.208
1
0.065
4
0.037
9
0.009
3

0.020 0.005 0.047

7

9

7

1.051
6
1.528
6
0.116
6
0.093
7
0.276
1
0.082
4
0.192
6
0.047
1
2.816
9

0.032
3

1.675
5
1.062
1
0.202
3
0.143
7
0.480
0
0.079
6
0.142
4
0.088
0
1.731
6

0.035
8

1.532

1.127

0.138

0.088

0.231

0.068

0.123

0.070

0.678

0.015
0

2.266 1.927
5 2
1.821 0.949
5 8
0.264 0.174
7 1
0.231 0.064
9 3
0.793 0.158
8 1
0.106 0.052
4 1
0.160 0.119
9 6
0.120 0.094
2 1
1.399 1.115
7 7

0.023 0.027
8 4

7.793
3
4.392
1
0.783
8
0.363
3
1.235
2
0.584
7
1.097
6
0.312
6
5.458
5

0.121
9

1.282
2
1.652
1
0.189
8
0.085
3
0.203
6
0.079
5

0.324

2.364

0.044

0.070

0.040
1

1.917 1.837 1.843

5 1

1.779 1.736 1.715

5 9

0.229 0.205 0.186

8 8

0.115 0.098 0.084

8 6

0.243 0.218 0.199

6 0

0.121 0.091 0.079

8 2

0.317 0.312 0.318

2.326 2.265 2.290

0.043 0.042 0.043

0.069 0.067 0.067

0.039 0.038 0.039

9

3 2

1.311
6
1.683
2
0.222
7
0.109
1
0.236
3
0.105
5

0.314

2.290

0.042

0.067

0.039
2

1.866

1.674

0.222

0.108

0.233

0.101

0.311

2.283

0.043

0.067

0.039
0

1.900

1.747

0.210

0.100

0.221

0.108

0.318

2.339

0.044

0.069

0.039
7

1.304

1.673

0.191

0.085

0.202

0.091

0.322

2.356

0.044

0.070

0.039
9

1.245 4 9513

1.709 16861

0.204 4 5037

0.090 0.0882

0'2213 0.2112

0.181 4 1699

0'146 0.3399

2.521 2.5010

0.047 4 0473

0'375 0.0735

0.043 0.426

3.6. iELIEERILE TN

7 AR 10 #HEZG R4 K 10 ST RURE IR (S HodE N P 25 kSR SO AR U PP R S8 2012A B
BEATULAC, W& 0.40, RAIHP A EEHE SR OGN — Bk, SR WE 5, Silrgg M AU
HRT 0.8, HABUEAMZERR, Hrh S2 (M RAL, S7 1fm; BLJr BRI KT 0.9, Bk S9
A1 810 Ah, HARMRIIAHUE Z R BN R 10 #2541 5 10 #ERCT7 BURL K (il Bdls SN “ b2 il
TROUETEFALRE AT 248 2012A fik” 5 BEATULAC, S55R WA 6, SEWT ST BRI AL R 809 KT 0.8,
Yk SRCTT R B R

Table 5. Similarity between Dipsacus asper W. and formula granules

5. GMRAM . LLBREC S BRI RIS

B 24 HAAE BT C )5 FL HAAE
S1 0.903 S1 0.991
S2 0.800 S2 0.997
S3 0.899 S3 0.998
S4 0.879 S4 0.998
S5 0.879 S5 0.992
S6 0.914 S6 0.997
S7 0.967 S7 0.998
S8 0.927 S8 0.992
S9 0.942 S9 0.982
S10 0.913 S10 0.984
Table 6. Comparison of Similarity between Dipsacus asper W. and formula granules
= 6. LHTAM SEC 5 IR AR
4 TESY ) HAAAE Bz W ie 5 kL HAAUE
S1 0.833 S11 0.936
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Vi %

s
S2 0.685 S12 0.954
S3 0.813 S13 0.977
S4 0.844 S14 0.976
S5 0.844 S15 0.961
S6 0.816 S16 0.952
S7 0.855 S17 0.953
S8 0.846 S18 0.937
S9 0.821 S19 0.921
S10 0.864 S20 0.922

4. e

ARG RN T SEWTZ R AIE 75 UKL UPLC FREUE, X 10 HLEEMr 254 A0 10 HESLIT A RC 7 Rk
BEAT TWRIE, RILZGM SR MR 2 8] (A W AE AR 22 5, WM 2GR R B, R4, DRI % T2
Ja,» AEERI A TR, IR 8 ST U AR AL VAN B ot 2 Wi 264 ANIE T3 UKL AT 1 ARUBZ PP Ay, 48
e 245 44 ANC 5 RORE 34047 B2 (KT ARABLIEE , ARG R B K T 0.8 10 HEZG44rh S2 AU IR AR, W A7 AE 2 57
VLA R 2544 Z [ BT AFAE A ZE S, SRMSCIRF ] L A A R AT - 398 S TR 45 TR 31 AT RE A2 3 22 e 1Y) 2 i
PR, DR A ] 5% BRC 7 ORI 5 B0 B 2 AT A e, ORI SRS W SE R, ERIEE 75 UKL A
A R R .

P77 FURL A WAL 2 i P 3L I 22, T RER TR D R o (e IR AR R4 FRRA
INEE) P A0, TR R A A TR A A R 7 2 B LA 7 AR 2 d AR e B4k, it — 2B i
W E[20] [21] SRUWTACT RN A B SEWT DT I IS w2 B Tl R b, (BRSO i T B R
A%, WA ORI MRS, EhERWT . INERW) SR, PR A BT SR, X ST LT
RLBEAT BT PPN ARG L2 . B, ARSI UPLC BOREEST 1 S WA L ie 77 UL P S0 K3, AH
Bt HPLC R, KRHTL T Mt ], b T, Sm R,  AeRsONHER 1 S 2541
SR BRI R ZE R o Ja SR AT MIH] UPLC S5 & Bl A AT B, BE— 20 2584 L2 e 75 UKL 1 73
BTN, DB KO RURL B AR AT I R N S 2 kA

E&UH

BN MR E A H (U H & M5 2205 K[2017] 158); 2022 4ERE 5N “&iR” (iE
PYw'5: 2022JKXX0018).
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