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Abstract: Objective To establish a fingerprint and multi-indicator component content determination method for Juemingzi (Cassiae
Semen), and combine it with chemometrics to evaluate the quality of Cassiae Semen from different origins. Methods Waters HSS

T3 Cis (150 mm x 3.0 mm, 1.8 pm ) was used as the chromatographic column, acetonitrile-methanol (3 : 1) was used as mobile phase
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A, 0.1% phosphoric acid solution was used as mobile phase B, and gradient elution was performed. The flow rate was 0.40 mL/min,
the column temperature was 40 °C, the detection wavelength was 285 nm, and the injection volume was 2 pL. Traditional Chinese
medicine fingerprint similarity evaluation software was used for similarity evaluation, chemometrics was applied to analyze Cassiae
Semen from different origins, and the content of 11 indicator components in Cassiae Semen was determined. Results The established
fingerprint identified a total of 26 common peaks, and 13 components were identified through reference standards. Through cluster
analysis and principal component analysis (PCA), different Cassiae Semen samples can be clustered into 4 categories, and through the
application of orthogonal partial least squares-discriminant analysis (OPLS-DA) method with VIP > 1 as the criterion, peaks 3 (emodin-
1-O-B-D-glucoside), 6 (cassiaside), 7 (rubrofusarin-6-O-f3-gentiobioside), 8 (aurantio-obtusin-6-O-D-glucoside), 9 (cassiaside C), 10, 17
(aurantio-obtusin), 21, and 23 (rubrofusarin) were selected as differential markers for distinguishing Cassiae Semen from different origins.
The content ranges of isorhamnetin-3-O-B-D-glucopyranoside, cassiaflavone B2, cassiaflavone, isorhamnetin-6-O-3-D-glucopyranoside,
chrysin-6-O-glucoside, cassiaflavone C, cassiaflavone B, chrysin, chrysin-3-O-f-D-glucopyranoside, isorhamnetin, and chrysophanol in
18 batches of Cassiae Semen were 0.425—1.315, 4.129—8.790, 0.453—1.849, 2.617—4.739, 0.792—2.372, 1.424—3.533, 0.496—
1.439, 0.630—1.359, 0.483—2.298, 2.130—9.516, and 2.006—3.841 mg/g, respectively. According to the methodology, each component
exhibited a good linear relationship. Conclusion The established fingerprint of Cassiae Semen, combined with the chemical pattern
recognition, can effectively distinguish Cassiae Semen from different origins. The multi-component content determination method is stable
and reliable, providing a reference for the quality evaluation and control of Cassiae Semen.

Key words: Cassiae Semen; fingerprint; isorhamnetin-6-O-f-D-glucopyranoside; cassiaside B2; cassiaside; rubrofusarin-6-O-f-

gentiobioside; aurantio-obtusin-6-O-glucoside; cassiaside C; cassiaside B; aurantio-obtusin; chryso-obtusin; rubrofusarin;

chrysophanol; chemometrics
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Table 1 Origin information of 18 batches of Cassiae
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Fig.1 UPLC overlay chromatograms and reference chromatogram of 18 batches of Cassiae Semen
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Table2 Similarity evaluation results of Cassiae Semen samples

B 5 HHBAEE Ff g 5 FHABAE
S1 0.961 S10 0.959
S2 0.980 S11 0.973
S3 0.988 S12 0.992
S4 0.987 S13 0.951
S5 0.975 S14 0.986
S6 0.977 S15 0.979
S7 0.996 S16 0.991
S8 0.995 S17 0.997
S9 0.995 S18 0.995
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7. 8. 10+ 13, 15, 16+ 19 N 1 4H; & 3~6. 9.
11, 12, 14, 22, 25 5 2 2H; U 17, 18, 20, 21,
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|- T4 R s 2-U B3 7 B2; 3-KBEM-1-O-B-D-VUML I AT s 6-LRBHTHF; 7-408E% £ -6-0-B-JufH —HtF; 8- s vl -6-
OB WEE; 9-PRMIFH C; 11-WRWIFH Bs 17-B BRI 20-35 P2, 22-KIEHK; 23-48ER; 26-KHWH.

1-isorubrofusarin gentiobioside; 2-cassiaside B2; 3-emodin-1-O-B-D-glucoside; 6-cassiaside; 7-rubrofusarin-6-O-B-gentiobioside; 8-aurantio-obtusin-6-

O-D-glucoside; 9-cassiaside C; 11-cassiaside B; 17-aurantio-obtusin; 20-chryso-obtusin; 22-emodin; 23-rubrofusarin; 26-chrysophanol.

B2 RAXERME (A, B) FUREAF UPLC MRIELEIE (C) BEE
Fig.2 UPLC fingerprint chromatogram of mixed reference standards (A, B) and Cassiae Semen (C)
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B3 18 HURBAFAMBIARE SIER

Fig.3 Cluster heatmap analysis of 18 batches of Cassiae Semen
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Fig. 4 PCA score plot of Cassiae Semen samples from
different origins
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Table 3 Eigenvalues and variance contribution rates of

PCA for Cassiae Semen samples from different origins

ERGr  RHEE TR/ % BB ZETTRE %
1 13.097 50.374 50.374
2 5.622 21.624 71.998
3 3.260 12.539 84.538

o 3 S AL, BRI 02 08 0.744>0.5, K
MR 30 18 LA R = e BT 25 M4 Ak v 43R 4
K, PCA 55 RAEIME M L ENE, IESE T oirss
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Fig. 5 OPLS-DA score plot of Cassiae Semen samples

from different origins
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Fig. 6 VIP values of OPLS-DA for Cassiae Semen samples

from different origins

: 1 5

05 M I """""" o
0 o
—0.5- ’_/_,.-"
-1.0
| |

&
NG
é
=

-15

-2.0 1

|
72 5 -

02 0 02 04 06 08 10
200 permutations 4 components

E7 AE~HUREAFHM OPLS-DA REVE G 10
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samples from different origins
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WHUE R, DL 70%FEER MR, 5% oA FR &
(1 R B B SV, FF4% “2.37 (il S AR b RE I 52
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X H BRI (X0 HEATZAEIRNE, BRI J5RE )
R 4o GERURW], 5RO R AR L B A 2 S B
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Table 4 Investigation results of linear relationship

1022 LY LR 2 r LRPEVE /(g mL ™)

LR AR IR Y=10041.16 X+12 582.65 0.999 6 1.56~156
BT B2 Y=4707.14 X—15 614.11 0.999 4 1.41~140.75
YT Y=44797.94 X—46.39 0.999 9 0.16~8.12
LR FR-6-O-B-JUNH ZhiH Y=10902.32 X+642.26 0.999 9 0.50~25.13
P35 W U Z-6-O- 78] & M Y=25926.04 X+3 440.80 0.999 6 0.95~47.60
W TFIFC Y=24794.93 X+3 146.23 0.999 5 0.90~45.20
W THB Y=16206.58 X+2 065.43 0.999 5 0.86~42.84
PEBE UL 3R Y=38260.67 X+4 965.57 0.999 6 0.88~44.04
HRIHER Y=15291.56 X—22 441.21 0.999 7 0.87~43.28
AR S Y=7211.55 X+9 842.64 0.999 5 0.45~22.28
KEh Y=35234.25 X—769 0.05 0.999 7 1.02~50.84
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AN 1.12%- 0.83%- 0.65%- 1.04%- 1.27%- 0.43%.
0.92%-+ 1.37%- 0.89%-+ 0.71%- 1.38%, FH{CH
K5 RUT
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% “2.37 WU G KATIERE T, 23 704E 04 24 4.
6+ 10~ 18 h BEFEAIHT, CFIEM . 15 52 8k
Fa M R B B2, . A
B R -6-0-B-HIH —FEH . BT I 2 -6-O-1 &) b
H. RTH C. RUTH B, BEIR. FHk
W ER | 2085 3 MRS M i T AR 1Y) RSD MH, 4351l
1.02%- 1.36%-0.56%- 0.87%- 1.39%- 1.80%-0.91%-
0.84%- 1.25%. 1.66%- 1.48%, Z&WIHERETAE
18 h WA E I R1F

2,64 FEEMHAK BEHXRHTR AR (SD
W, FEMGE 6 4, anlik “2.27 TJTiER &t
B, 1% 237 TEIE R AT, dskIE
MR THE LR R R FE . 871 B2,
RN TH . ABERR-6-O-B- e IH . F etk
R-6-O- A M . REITFIF C. BT 17 B, i

AR TR ALEEE W AOIE I3 i
B0y HIN 0.712.0.632.1.508.4.222.2.372.2.764.
1.232. 1.086. 0.773. 2.724. 2.312mg/g, RSD 1%
BN 2.11%. 1.65%- 1.38%- 2.23%- 1.76%- 0.98%.
1.13%- 2.06%- 2.83%-. 2.36%- 1.45%, %5 K
EITEN E G R

2.6.5 NFEREICRRLS  BUR —HER e TR K
(SD) 3&E&, FEHEWE 025g, AT 3 41, &4 3 4,
10081 0141 0 1.2 BRI HE &L, 454227
T v 2 B VTR 9 1, PR “2.37 il ok
PRSI BT, IE TR . T SRR R e
PEE . LB B2, R H . AR R-6-0-B- 1
JIH R L A B E-6-O- I & R T L TR T C
WEHFH B, BRI ER. BRI R. 28FERA
KBy BP0 IR 737008 96.85% 99.13%
101.26%- 103.42%-+ 95.47%. 98.12%-. 96.39%-
99.37%-. 102.24%- 100.56%- 97.34%, RSD {H %> 5
N 1.89%. 2.13%. 1.96%- 2.58%. 2.96%- 1.47%-
2.64%- 2.30%- 2.96%- 2.41%. 1.82%, ZEREMH
ZITVERIAER I R4, w0 $R B 14 i %
11 Mo & &

2.6.6 FESEENE HU 18 HLRBAFZM A,
I3 ld% “2.27 BT A IR, &7 3 40
% “2.37 TUEATERAFEREINE, 0 mR. T
AR 1 M S &, ERILEKS.
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x5 IBHRBTFAMSENEER (n=3)
Table 5 Content determination results of 18 batches of Cassiae Semen (n =3)
e FRE 2 HU(mgg ™)
k) ) - RN - N : s : , " N N -

FRAREE M BT RO 7B I T ARBEE-6-0p AN M BEE- 60 BEHT WHTIC AT HB BEE IR LHEE IR
S 0.708 6.315 1.513 4222 2372 2761 1.299 1.086 0774 2724 2313
S2 0.866 1792 1.849 3.930 1.809 3177 1.439 1.024 1902 2807 3.072
S3 1.120 6.384 0.803 4739 1.575 207 0.900 1.277 1825 6515 2436
S4 0.660 5.669 0.995 3928 1.395 2356 0911 0.883 1730 2792 2343
S5 0.740 6.284 1.055 4.178 1455 2510 0.989 0.990 1854 3268 2866
S6 0.768 6.437 1.150 4.031 1.559 2.631 1.040 1.070 1975 2959 2924
7 0.801 7.533 0.981 3.583 1.792 2515 0916 1359 2298 4371 2670
S8 1315 8.790 1.161 3.849 2201 2310 0.921 1.116 1248 2862 2.088
S9 1.087 7242 0.980 4.054 2078 1.891 0.790 0.947 1188 3315 2.054
S10 0.634 5.139 1.704 3.086 1.533 3533 0914 0.630 0483 2651 3.841
St 0578 6.757 1.726 3.195 1.665 3359 1.035 0854 0995  3.899 3455
S12 0.679 6.426 1.462 3.672 1.557 2.840 1.089 1.114 1406 2969 3.531
S13 0473 5294 1.061 2617 1.443 2339 0.776 0.998 1199 2705 2672
S14 0.901 6.626 1.169 3.548 1.569 2278 0.871 1.197 1447 2605 2.841
S15 0.928 6.999 1.213 4445 1.579 2439 0.928 1.136 1.598 2130 2451
S16 0.554 5.170 0.538 3.677 1.114 1.726 0.623 1.141 1985 7.159 2233
S17 0425 4.129 0456 3.141 0.792 1.424 0.496 0.920 1803 8.054 2.086
S18 0491 4371 0453 3312 0.942 1.445 0513 1.068 2040 9516 2.006
T 0.763 6298 1126 3.734 1.579 2420 0914 1045 1542 4012 2660

2.6.7 FESEENT B S AT, 18 HEB T
FORER IR . R B2, B
LIHEFT 2-6-O-B-WIH —FHH . R 5-6-0-Ti &
BEE . BT C. PREHTH B FERIRIIE. Bk
B ER . CLBERE 2RI BT IR &= 70 007 )R 0.425~
1.315. 4.129~8.790. 0.453~1.849. 2.617~4.739.
0.792~2.372. 1.424~3.533. 0.496~1.439. 0.630~
1.359. 0.483~2.298. 2.130~9.516. 2.006~3.841
mg/g, YIS EREEIRHNT, X 11 Fsor
AR PRI FH B2 > 41 55 5 5 > 4L 55 5 K -6-0-B-
TN R > R > e 7 C> sk E-6-
O- G WEHE > R 2 > B > E i &= >
WA F1 B> 408k 2 M W . Brilifs i 11
Pl 52 By v e 21 i 3 B L TR B2,
PR P L8RS R -6-O-B- B IH B F B T C.
R B LR FONZE IR &1, 15
TR R-6-O- B BT . IR, IR,
UK N BB S, W TrE . 228, b
F 2 B U BH - 24 8 o PR 25 Sk e 7 258 . 41732 o
BRI 17.8334 16,668 17.693. 17.078. 15.397
mg/g, BRI HCN 6.896. 7.087.

6.043. 7.038. 6.934 mg/g. ML /T B E LR,
W 8 FHLREIZ AR, MR T EERERS 2
THERRE, ZEIENLmEE R RELH R A
S, R R oK 2 R EOS 4.8 1%, HEH T
H B2 FIZLEE & RIS = 5 s Wl 8 HRELS
RRW, KE 5 MAFFHU G258 2 [AI7EIX
VA B THAFEZESR, R T 4= A
[F0 AN oy o B S
3 g

ARHFFLLL 18 HUFFA (P EZ ) 2025 ERUR
BRI T2 N AN R, RS e E g
B, RGHETHEE. LB NRWREBRIA RS
WA &, S5 kP UL OHE-FEE (31 1) -0.1%
BRSO RS AR AT R S VR LT, &% (i 7 2 5
RIF, &P, R T ARRBOTR Gis
AER L IR AFFREGE ] (70%FEE . 50%
HEE. 30%HEE. 70% 1. 50%L0E 30% 8
FONE BB 18] (151 304 45 min) , PA&-(oikik
(U, 2 B RCR I« I RUMRAE R LLE T
Wr¥ads, RIKH 70% BEH S A EE 30 min 200 i
f, R T AR R A
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Fig.8 Comparison of the contents of 11 chemical components in Cassiae Semen from different origins
AHFFUENL T Y] T 25441 UPLC FREUE ANZEIFE A o A 6 DN REERIS Y, 18 HUFE S
18 FEMILHAE T 26 NMLAWE, RN THF 7 FAEREESYRT 095, SEIAR=HZH BT & sk
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A3, MEIFERNERPAFEER, FoRHiS
Fy o B R = M AN [T A BT X ) o SCHR 4 R 2
BN rh R By, s A RE Y HF
BRI, BRI R ERHER, KiEh
%o DURZFRF R, R A P, A
MRS PLomRR IR EFSEVE R Iy H0 R /E
FAUTY K 2% Ji T LR 8 7 1 o IR Vs 12081 259t
W A S R B - R AE PR A 2y, L PRAT S 1A
JE K iR 2 P 2 B A, TR GBI R
H 13 AN EINE SR, HZREE
HTUE SEH 5 Y B 7 B AR 2538 E I ARAT, B R
8 T 7% 5 WL g ) 288 s 43 AR T R A U BT R 2
R B ) ot it o

HCA 1 PCA ¥4 18 HUASE ™ Hh vk B 7K 5
N4, Zar R G RIE VA, R R R
AR T AT A MO AR AT 1, T 22 b s TS AE
ABLIARED . 2 R 8 AL S TE A 4 ] E 22
B AR, XPTRe S H ik, SRR MR S A
BiAHC, RAMES 15 S R KRR
E ) CRIRBITIEF]D 1) SIS 520, i@ i OPLS-
DA HRAIHIE H 9 N2 RbR &Y, FHorhZE i R
B (MR R. W) HESHM, X—k
DL 7R T AT o B AR TT R AR Al 7 25 5 itk e >4
VE 97 R RR SN E . Horhig 3 CRBE-1-
O-B-D-PY LM A A M) W 2R 7E X 7= 1
FHTTRRE R, AN [ 7 i 398 7K 20 RN 37 00 46 T
REXT AL b 2 A R TS 1 A R 21, 5 s 4 2R
HE—IBISUE T 18 itk BT 2544 Hh 25 Ik R 2 R
SENHEEEEER, Bn T A2 M EE
TEAEWs) . MWAREEM MBS, ZEHFILREE 2
TR B SR AR RFAE P ) SR S A AR =4, AR
A RS2 PRI B S, RIS T AR
RISFERIAC U AR R, I TR 7 s ) AR S
PER2 N2 L A R, X R R
ZHAEHMM G, A8EFER. R
BARI RPUEMAER, BiERiHR, REmAA
B MG PR3, P = b A1k 2 il 7y 22 7 vl RE 3 3024
FESON S5 At e 8IS I e A5 RS o
WTEEG 3BT I, W86 3 BH 55 70T R v BH = e BH I
BRAE, BIEZIENLEE R S SRR S, R
PR AR R, 12 F R R R R A 5
FEUA B RHE S T B LR & VPN UK.

ZE ERTR, AT S 7 YBIF ) UPLC $84L

KRS R AR bR & RIE , SEBL T “faatiite
PE-tep it BAE X -2 4R bn E ERAIE " i Ui &
AR, FTARGRES (PEZ) B4R FrPro
JHERIARE, ORI I BRG] i A A
FREG RS T RFE MR . TRk H ) 9 Ak
TR EYWTA 2 o> (i 10, 21) HAR
SEIRET RN, SRS PRI i) BEAF AL AR K7 1
ZFP . WAL DR LC-MS BORIET
GiRSEE . BLAN, TEE G PRI . M4 2GR
5 R 2 BEA T T, S 2520 AR SRR 23
B, BSUEZE bR S S SN 5IR AT H S 253
PREGAHSCE, BE— B s kB 5 I 25300 o 2k Ak 5
fEFBLA
FBAFAR FIAAEH ) FRRALEAZFR
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