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Abstract: Cassiae Semen is a traditional Chinese medicinal material in China, which has both value of edible and medicinal values.
It is mainly distributed in the south area of the Yangtze River and produced in Anhui, Guangxi, Sichuan and other places. In recent
years, with the wide application of Cassiae Semen in medicine and health care products, the research on its multi-types of chemical
components and pharmacological effects has been deepened step by step. Based on the review of its chemical composition and
pharmacological effects, combined with the definition of quality marker (Q-Marker), this study processed predictive analysis on
Q-Marker of Cassiae Semen at aspects of plant affinity, component specificity, component availability, component measurability and the
effects of processing on chemical composition and so on, which provides a scientific basis for quality evaluation of Cassiae Semen.
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Fig. 1 Structural skeletons of anthraquinones in Cassiae Semen
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Table 1 Anthraquinones in Cassiae Semen
i a4 R LR

1 RIEK 6

2 K 6

3 KM 6

4 IAE-PN ¥ 6

5 N e 6

6 BRI 6

7 TR 7

8 R RIIR 8

9 LIS 6
10 questin 7
11 1-desmethylaurantio-obtusin 9
12 1-desmethylobtusin 9
13 1-desmethylchryso-obtusin 9
14 chrysophanol-10,10"-bianthrone 9
15 1,2-dihydroxyanthraquinone 9
16 2-hydroxyemodin-1-methylether 7
17 alaternin 10
18 1,3-dihydroxy-6-methoxy-7-methyl anthraquinone 11
19 1-hydroxy-3,7-diformylanthraquinone 11
20 chrysarobin 11
21 8-0-methylchrysophanol 11
22 1-O-methylemodin 11
23 1,2-dimethoxy-8-hydroxy-3-methyl-9,10-anthraquinone 11
24 1,2,7-trimethoxyl-6,8-dihydroxy-3-methylanthraquinone 7
25 antioobtusin 8
26 obtusinaphthalenside A 12
27 obtusinaphthalenside B 12
28 emodin-6-glucoside 11
29 physcion-8-O-B-D-glucopyranoside 13
30 physcion-8-O-B-gentiobioside 14
31 emodin-1-O-B-gentiobioside 14
32 obtusifolin-2-O-B-D-glucoside 14
33 chysophanol-1-O-B-gentiobioside 14
34 alaternin-1-O-B-D-glucopyranoside 13
35 alaternin-2-O-B-D-glucopyranoside 10
36 aurantio-obtusin-6-O-B-D-glucopyranoside 15
37 chryso-obtusin-2-O-B-D-glucopyranoside 13
38 obtusifolin-2-0-B-D-(6"-O-acetyl) glucopyranoside 9
39 emodin-8-O-B-D-glucopyranoside 9
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40 2-methoxyl-chrysophanol-8-O-B-D-glucopyranoside 9

41 4,6,7-trimethoxyl-aloe-emodin-8-O-B-D-glucopyranoside 9

42 1-demethylaurantio-obtusin-2-O-f-D-glucopyranoside 15

43 1,7,8-trimethoxyl-2-hydroxyl-3-methylanthraquinone-2-O-B-D-glucopyranoside 13

44 1,7-diinethoxyl-2,8-dihydroxyl-3-methylanthraquinone-2-O-f-D-glucopyranoside 13

45 1,2,7-trimethoxyl-6,8-dihydroxy-3-methylanthraquinone-6-O-p-D-glucopyranoside 13

46 2,8-dimethoxyl-1,6-dihydroxy-3-methylanthraquinone-6-O-B-D-glucopyranoside 13

47 1-[(B-D-glucopyranosyl-(1—3)-O-B-glucopyranosyl-(1—6)-O-B-D-glucopyranosyl)oxy]-8- 9

hydroxy-3-methyl-9,10-anthraquinone
48 6-0-methylemodin-8-O-triglucoside 16
*®2 OREATREAMEEER S
Table 2 Naphthopyrones in Cassiae Semen
ELE] A4 R SCHR

49 AR T3 N 17
50 YL4R 5 F-6-0-B-D- oI — B 17
51 toralactone 18
52 LR A w 19
53 RITH 20
54 nor-rubrofusaringentiobioside 17
55 nor-rubrofusarin-6-0-3-D-gentiobioside 21
56 nor-rubrofusarin-6-0-B-D-glucopyranoside 22
57 RUITH B 23
58 RYITH C 20
59 BT T 19
60 torachrysoneapiglucoside 19
61 torachrysonegentiobioside 19
62 torachrysonetetraglucoside 19
63 cassiatoroside 19
64 demethylflavasperonegentiobioside 19
65 cassialactonegentiobioside 17
66 torosachrysone 19
67 isotoralactone 19
68 YT A B 17
69 RUITH Ba 17
70 WTH C 17
71 rubrofusarin-6-O-B-D-glucopyransyl-(1-6)-p-D-glucopyransyl-(1-3)-p-D-glucopyranoside 21
72 nor-rubrofusarin-6-O-B-D-(6'-O-acetyl) glucopyranoside 19
73 I-hydroxyl-2-acetyl-3,8-dimethoxy-6-O-[ 3-D-apiofuranosyl-(1—2)-B-D-glucopyranosyl]-naphthalene 19
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Fig. 2 Structural skeletons of naphthopyrones in Cassiae Semen

2 HEER
2.1 FEmMEER

BAWFFRB, TR ERYEA TR
I AR B3 RSB, B & M e I K R 9 5
B, DA FKRERY) . RIS R . 28I KT
T, &5 53 Bk B 1 /K R i il 3 PR K B Sc 4
JEAIEFIRIE 2 BidEhs, FF H s 2 8RR TR
. AR ARSI, N-i B -L-R &L R S
S SRR OB, FEAR B TR S
MR e, (R A ) I3 2 e 2 g IR
= MU LA B i — SR I SRR R
1Ll (angiotensin converting enzyme, ACE) v 445
fabR, BT KIRMA I B REE, HA SR
JHE A SRk R A AR M, DGR FE DhRE, Bt
45 R W - /KSR R B AL 0 2 R e 2
—SHEMNEAEE. AR ACE 25, BRItz b,
Y B B IR U DA B R R S B 0 8 1 e BH 253
EHEE BAHH ACE BITEH, AL AR B,
A PR BT ] - R IR E A
ARSI AT AR ST, ELRA A FH R >
REM>EAR. ARG EXRNRAFHRED
Bt 7K AR B B ML R FHAPWKES),  iE B
FHAPWK ] 5 ACE W& AL 5K LA BB LA B

EF, 0 ACE &1, ERPiEmEr/EM. L
SN e B - v R B L B R AT ok 4 B S K R
NUBRIHEATRIETE, B OCUE B R SRS B TR B o ot 29 44
KM RBKEER, 2— Mg ey ki,
I N R IR LEE 3-38%  (phosphatidylinositol-
3-kinase, PI3K) /B ik WEmRMNE/ — AL R Al —A M
BAE T EIET KRG BNIK, T N B e B —
FACERI A RIEIER,  a] REXT ey L R 97 A AR
WAEH .
22 FmAE{ER
LB 7 B ER 2R 5 VA AR )8 RAGER A, 32 %E

AFERER. KM, FERER. KR TR,
RIEIR . PE PRI 2100, RE N OB Bl VA =

BIMAE AT S IR 70, MRl =B H 3 Ctriglyceride,
TG). IS AHEEE (total cholesterol, TC). a4
fa & HHEEE Chigh density lipoprotein cholesterol,
HDL-C) KA % B g 88 A H [H BE Clow density
lipoprotein cholesterol, LDL-C) #g#r284k, 255 %
7N 8 TR YL R T RS TC. TG
LDL-C. J & HDL-C /K, [R5 47 o7 n]
AT AR BT 19 n FL T 5k B IR %
H o X [E HE S H2IE 0 P B -7~ o R 2R g Bl o i v
ST, FH LSS BE TR BT 5 B 43 8



FEH 2021E58 $52% B9 Chinese Traditional and Herbal Drugs 2021 May Vol. 52 No. 9

#2725

3 P&, BEEVIAVER TR NIRRT
HIEIPEH . Mei SR FH PR AF ] 97 7 A= B A e ]
R, PR F AR YE R R TE R, 4
SR A IR T A A L PR, e BRI
AR A IH B R 7o-F2 0 (IR SRR &
1 SR AN I S A W i A 1 BE A V80T 324 (peroxisome
proliferator-activated receptor, PPAR) o 85 [H3KiA, [A]
R 3-F2 23 R I IR A a 18 PPAR-y
M, T HNERR AT . R IR U B
S R ARSI . MR B T TR A B R
5 P TR 4 ] A4 ) — AR SRS,
TR AE AT 0] [ S TR 45 S iR RS M
N T 0 ] JER [ e ) 2 0 i, S STRIR 1 FH A4,
W1¥ 95% LB ) n] a0 s a1 AR 0 A JH
FA ML IR AR S 1 O 2 i AT, PRI e S
WER I RE PSS, dkAh, B2 0E. AR
W ReAR S —E W AR1E ML,
2.3 bERREFLAEER

BT, P -r 42 B BA B fpE S i
TENE PR I RIERIAE R o PR3 B e I 2 i
R PRI K BRI JR B 2 IR0, 18 o ek UL PRk 5 3R
A, HAHLHI AT RE S 2 R/ 75 ARG B1 (Liver
kinase B1, LKB1) - MRIELE AN (AMP-
activated protein kinase, AMPK) -fij &t i H
W7 4 (glucose transporter 4, GLUT4) {55 1@
18 SR B S AL SO SC18T. B+ 50%
LSRR AT R GLUT4 B A cGEmE R,
L F P REAE R, P B 7 B R b R 2R S 25T
HEL I 288 i 73 T A R W R 4 R A FH ) 32 22
By B0 WERIE I AORE 2B E A, AHRRIE . il
MAESZW 0 i B FEE ., IR, 255
KPR, BN AR R ) F I RIE L —o R
2= M B B - R 0T W PR 51 R ) 454
HARRER, HLHIAT AE i AR B 4 05 K 71
OrE, FNHIAR N B ORI I B K 2 AR T A
Tl ers, BERIFIER, AT O] 1
SRR I R R B A R b I R A ) 2 A
RIERAE E. Lee SELAZARIMEYIIE IT1EK
LBl 3 PR ZE IR g ERAE (PR B
rubrofusarin-6-O-p-D-gentiobioside. toralactone-9-O-
13-D-gentiobioside) A5 01 il I Ak B A 28 7= W3 1t
HITERT,  FTURIE A PR I AE A AR ERE . DB 1
HOR B R A alaternin 2 Mo FTAEN o % B Il

A H B % MR W R B 1B ( protein tyrosine
phosphatase 1B, PTP1B) il 5], Jslie i 2 b i
WAL KRG PTP1B XS = EH, BA R
o AL v 1253
2.4 RHRAPIER

HA KT P HURER R RkE , B g B
4Lk & & -6-0-B-D- Ju 0 — 8 1 M 40 9k 5 & -6-
O-B-D- I & Hil 5 -(1—6)-0-B-D-F] %) Bl 1F 55 7] X 41
VY SR = L 0T /) B PF 44 B ) 2 A P4,
TR 7K B 43 of DY A iR I S50/ 0 B S P JH 4
WARWAER, ZSCIUER, 1K T )
NRAR AL TN . REARL N & &
I, RS IS Al A E BT, ORI
ST, AR FE RN, R BT A TR AT 5 0 4 )
WS RHET, (e REEEAR. s
TRIT R I 1 S BN R 2 B85 5K SR S 45 45 1)
ER, RIS BRI s R Bl
I3 Toll FE5244 4. # K kB (nuclear factor-kB,
NF-«B) J8 I, ]t % 1seE, BRI RV,
M AR BRI E R - BRILZ 4b, RBHF1 C
A F AR LA -2- A DGR - 2, BRAE AL IE 5
1 AU A AT 1 PFRA R FEST, XL
45 R B B ORI B AR & P o o
2.5 XTERFPEHRAIER

BTS2 B AR TR YT IR BRI I H
AARAER o iR A BE R AR (0 W RE
IS i 159V FH e BH - 7K RIVRORT 25 358 5 30 A 0L D) i
ANJa iR EHAT R, 2558 Rt R A =Rk
NECHBAR TR IR ZE,  H 4k e B /K RO 2
KA e IR B AT IRYT, IR ERIL 88%, Ut
B e B 1 0% B AW PR R84 BB AR A I AR S5
IR AR, REEEE, IR LR R
PER o 9K B S 0005 75 6 IR K B R FH  BH -+ 2 i ik
AT F0UR 30 TG 18 751 B v RS AL K] JIBE 46 ) 359 72 3] 4
SRR, hy T A AN P 4 P R A
WESE R 2 W R4 HAEH, AR LS AT RE &
) /0 JB2 Joia 40 L ) 8 RE TR AR A Ok o TR 2L
ALYk S BRI AR R, SN e R SN A
JEH IR K, e et /0 B AfoIR 4 1 o Sk Ak
ROBCIRAS PR3 dieiRAAlon
2.6 MEMIEH

R T R ZEIENLERE . 2 hE . RO
B EAPUAMIETE . X H INEECIDUE I K RO


https://elksslcc0eb1c56d2d940cf2d0186445b0c858.casb.njucm.edu.cn/KNS8/Detail/RedirectScholar?flag=TitleLink&tablename=SJESLAST&filename=SJESCCF741E42868D1D4B51717B4F6C79FA4
https://elksslcc0eb1c56d2d940cf2d0186445b0c858.casb.njucm.edu.cn/KNS8/Detail/RedirectScholar?flag=TitleLink&tablename=SJESLAST&filename=SJESCCF741E42868D1D4B51717B4F6C79FA4

° 2726 »

FEH 2021E58 $52% B9 Chinese Traditional and Herbal Drugs 2021 May Vol. 52 No. 9

B, BEPEATHUANAE S, PR R R
e A B BRI OR RUF AP i . — AR
K, HL s A B S i A R S ) B A B 1
BoRRBTEARE T] . AREESEIOLR F N 48 2 2 vk
X B RS B AE R PLSIE TR E, B 280
e 11 ANMUEAGIETE Y, B R Ry e 2R
MR R Sy, 11 DNOHER T 34 ANEERL, 1T
I E AW S5 AR A R R R R
AU SR 2 Mg e REPURA IR . s
KEF A H HEABORIEREE ), N FeR
JEEAE A 2R MG C. NF-«xB 555 5@k,
X G %5 A M S AL S R AR G, X AT RE R T2
KRB RKEHUEAAE R LY. F R 5 IRk
6], YR EUK T B A BURATEYE, FERE
LB i T A SR AR PR S SR ORFFIB B B B R 1
HIE#E, wERPUEA] . FRBEsR A0 el 17K
W2 R BT EE AT AL, RSl 72
PR B A ARG RRRE ST, SRR EIR AR
0.022 mg/mL B XS B B 7= A B AR
2.7 AT RAEThEEER

P BT R RR S B 43 2 T Y5 i 8 T e ) 2 B
AN, IF H 2 BB A3 BA — i s A
o FRINEESEOSIDLR S (AR /N ORI 780k ]
THREA BiE R, g BRI T R
BV R A R R U — R SIS E . AT 4Rk
N ], BGInHEMEE, JF H kW7 BT RS
F BN BRI ZE LR 2 R A 5k
B 0B RN RS Wi sh D Re s, RINR B
VE B IRYT AT 25 i KB E R E 3 I ThRe, B0
Jai&K sy, KIEEEEER.
2.8 MEER

RBIFRTHEE . BB EA € PiEIEH . /8
PAREEUOE IS R IR BT SRR S R
FER AT T A FARAM T AT A, R BRI 14
KIGHFF B P25 S R 2R il 2R
M 5 B BRI, Hh RER ISR K
FX G AR il 28 BR A A dE RO,
KBTI OR B 2 R TR B AV BT 4 FH A A — 7 1) B %
PR, BEAN B /KR P B R B
FHIVER], RS nT ] 60 B AT R . 15
FE T B FERT B S EAMEAT BRI U200 B 17 0 A A S B
APURAEISE,  PLBH TR0 S5 R A — i ]
YER, VLB SR I B S AT S BT 5 B i

B MRTERIER R . SR S A BREE
i TR AR 4R L 31
2.9 HAER

W T3 Je H A1 oy R & R G A
P TR RT PRI AE 82 md N B S 46 B (human
monoamine oxidase, hMAO) &M, JUH Ek#FEM
I hMAO-A &1, GRS A AR T 1 U4,
A SEEEAUS, KR ORI N 2 % DsR
BEhFIRME IS ER Via 5500, SR R G0 2]
—EMRIER . IEAN, Yu ZEUOUF 58 K B B 1 18
B 4) obtusifolin Al aurantio-obtusin A /E AFF &
B B M B R S A B, S R I AT )
Ao Yuen SEUTHRFUR IR TAL G PP e S 552
[V 52 AR 45 G 5 W0 52 A ) B AT R AE DU IR AR
o AAVHFRE R R P B — Mg ERRITE
B 28
3 EMMR

BRGS0 T2, AHERER 2 1A
R R [FJ I B R, A ARk B - B MR 5T
ANBIRN, A AH R L5 R R B 1 AT REAEAE — &
AR, FERAETHMRS. S RAHE
R, B T RE N E BRSO, R B
ANEKINRA . Yang S0 HIEAE kAT 1
—BHF5T, WIKR TC. TG. LDL. HDL 24845
A4k, IR B K & T AR R IR AR 2= AL,
TN RIS e B, ISR A
MIBUON R R . RIEIR . B RE -
4 RERFHY Q-Marker FUN 5347

Hh 2 i S T A Im PR 2 A AR 2R, X B2
Bt 4 B2 Q-Marker BT S A 2 =45
il BEARER ISR R R . T2 Q-Marker
FEAEE T R RIR 2572 0 258 25 Al
AN RS, RS A A B RN T
BRI 520 DR JE 1 2 DT R 1AL
S, AE N B 2 2 A A R AR R )
JREAT ot B . PR E i SR AT, R R B
Q-Marker AT TN, A F T 27 1R 22 AT
JR A T
41 ETHEPFESZMHERUCERTHFEERIRFF
Q-Marker T 4934

B TRUE T SR JE 1 P RN R B, R
B eI 600 &M, FES AT T
oy LA X, FRE B EEYA 10 /P, Hp



FEH 2021E58 $52% B9 Chinese Traditional and Herbal Drugs 2021 May Vol. 52 No. 9

° 2727 »

SHEWTRAMERETF. BET. BRES. R
B 2R 2R, BT O 8 i S R
TR B LS 85 AN By S AT A 13 A, 28
FHMEmEE 26 /N EERAY) 73 N AR
16 N0 KNEREL 124 iR 114, bfF 2K
LIRFAEY) ZHE. BRIIR. 2 AERE, B
e B B ZE I MR A A A ) 2 B e 1
IRAARE =1, Hp B 2A 7 N 25 - ML R 285
I BN P S B M %),

2y FIAEA AR = 5 I A5 A LA DG, Pk
st A5 DR 21 BB R Ak ) R AR AR = (1 A R
Z5 . MFEITEBNE 22 MORFEFA . R R
YU F- 5 i 25 BB A o AT LU, RIASIRL R
TR P B FEAL S 1o AL o A & AR e AR AR
MR, KR ER S 5ot HhER A B 55
A SIEAEAE — 2 A . A TR W8S
ANGEBR AR SRR L DB R R . 45 R
U R BT LS RAA AR, KIS A
[Fi) 25 ) TR 288 70 T 45 FRARE 1R 20 A7 155 L R 7T BA R
et 3K S o T 2 T FR SR 2 S AL G R . BRI 2 41,
7% - Lk g T S 4K B W 2 U B R — SRR S 1 R
gy, HKER o By vl N T o s 3 8, &
B, AR E RS R . S L X kB
TR 0 A 25 SRR P o, BEURR S K
53 I %% I 0L W I 25 B oy T AR N TR BE T Q-Marker
e EES %,
42 ETUERSSENHEHEXIERAREFTF
Q-Marker 7 434
4.2.1 I SESDIEHRM  (PEZH) 2020
SERR A P T T RCNTE R E T IEE,
MTRI7THARRRE, W2, KERE, HEA
B, RATAAL . 78 TiE G k2, JaEA,
EPSER B, ARG R RN, TR
F53 A2 T i O R ) S BEVE VR Ay, R ER . R
REFRHEE, 2R K A MRS A8
EVER, PTLZARAEFRREO, I H R 28Rk 43 T 1Y
SRS R T RE, AR FIERCR, X5 g
Jor A (AL BE T RO — B e 7 )8 T W5 K 2,
HoE R BAEFH EEABUE SR, Pidk. PiE. 1R
9 H S B EH . SR R BEK NO. R4
2 Eo AR, BRI AR 245 51 RAW264.7 il %
K7 B B80S, R\HLEE —E WP RIERR,
BRI R &R A SN, §okinE, xf&im

JE5IREk =R —ERITIERBY, FE R R
FERAH SV BRI R 38T, Btk AN BT 2 hE R A
Pt RIF B SEER, B R 2 5 R0 X AR
WS A WEAEH, RS ESHFERE . A
PR R A S R AR G DR R 2
Wb, RERRSRRT N EEZ AR, KR K
Wy, FERKER. KEE W, BERii R E
WS S Bl oy v] 25 JBAE N TR 11 Q-Marker, 534t
T ZREREER D S Q-Marker [
FEIEFEIEH .

422 WP SEGAMEMENME P Bk HE

RIS E B G 7, AMERBEAYIA
SIS WA RS EE T LA, 2
TP R IR R 25 0 AR, PR AR E Q-Marker
RFEIR L —o RIAFIESE, R, B, HF. K
W4t MRIEHZAZGTEER, “CHIR” “HIR” B
JRAith S EAG R 7B IR IR S AR S Dy Re R
CHIR VRERNESZRE AN, HIRZG AT o 2 DLBESR
AL R, AR EEE. SRR N
TN, R ReittEEsR, AR 2 DLAE PR,

PR B BRI, mEE LR RSN E, *®
B-FYEUOE, (R JE e 982, 422 iy JU LAE Wi
AR EO0, KU B, BT “CHR” ‘o
WR” MORII R R BT, 2R, nIfE N
¥ Q-Marker 1B FE I EES AR .

423 O SRRSO FRE. SR
MAEARIARNAT 2 B0 2 Fhedin, [R5 R 25 Fh 5
RAESGFE SO AR IRBEFLUER, B 1-x)
MR BTG A RRAE R, B R s
KHURE PRI I RIEFIE R o o B R SR o 2
AR B 3 EER Sy, R RS H AT /D AF ] B s,

BEAR 75 8 ILAE K RRIMLIE TC. TG & LDL-C /K1)
YER o sRINEESECT N e B -7 1E T B B 73 25 H
6 MHRPAANEY), WFEHI R, B RIHR.

Blimb R BiMFER T . K cassitoroside,
R IR B U B 2R T e o I A T R B 2 Ak
LDLR FERI 3R ML . AU R,

K zw. KRB E. chryso-obtusin-2-O-B-D-
glucoside HA ] AR WETEIEA,  S2makl iR Ik
SE K&, RIHH . R85 C. 495 5 -6-0-B-D-
HIEPEE . PEMER . KR ATHIH] AGEs AR

RELAS B PRI o AOIE R A, R 418 85 R -6-0-B-D-
] % BB 0T NF-xB [B0GE A fibronectin 5 5440 A&



« 2728 »

FEH 2021E58 $52% B9 Chinese Traditional and Herbal Drugs 2021 May Vol. 52 No. 9

Rl B1 (R 3 s ER, 76 B8 R B
RO, AT, KIRE . T RIIER. BN
SRR S R B 7 Y T C SEZE IR
B2 Y BRI IR PURE R 3 1) 32 247 o &
fith, AIENERB]T Q-Marker [FfIEXS R .
4.3  ETF a5 a9 R AR F Q-Marker T 4347

4 T 2 HR 2 Q-Marker FOFREAKHE 2 —,
R EIPI AR DL AR, WA I e e =
FENEIEHTEAR . SRISCHT, Yol 1B
FERGT - ZE FFRRk R B 2 R A B B 22 B e W 1
BLA A AL, R REAE R T Q-Marker
() B P . 0 B 25U A HPLC-IT-TOF MS B
BN A E r EAT ), LT 17
ARy, BFE 7 ANZEIFFMEEER S 7 AN ERRE
BT A 3 AN ZEM RGN, RN ST 7N E tel] 1
iR R CL R By MR = JeIH =
B =N 2% IR R A B 20 1) HPLC 23 20l € 7 7%
1931, B8 Fr S ONE ST T YL R o 2GR
WP 2R o o ) — M 2 VP, EEENT 6 ik
B 2L 2 eI R . RS I AR 3 2K Tk
AT E, S5 RUEr TS 75 SRR = R0
FHEIEROR S T Bl AR aUEE, VI iA B
T 10 MEY), BFE R By B H Cos
LR R-6-O-B- M Wl . A8 C. MBIk
BHE. K. HRIAER. KER. KEmD. KF
FFh . H RO N ] [R5 4 PR SS
5y HPLC M5 7%, ol TR i &3 B
A, YRBIT 2 BE e ik R IR R, 2
FiRZ, MR, Il RS e R,
ZHERENE . B E MARAEBORNAERT . (B
2 WE R 5E K22 AE 73 AT 22 BE /KA I 1 SR 2EL R ) 2
fith b, AR EE R LB AR R AR 2 R A 4]
FSORIARFAE o 3 3R A OSSR I 43 O BEVE A HPLC AR
AL 5E 22 WE /KA I S RE 2 &, |5 12 b2 p i) ik
HH¥Z B HPLC fa8U i, Bl 2 Hi 4l
FSCRFAE o X5t B S5O0 S B SO ik o A ik B 1 2
B BB A R, IR R B RV R AT 05, ME
VR L

YR R A 28 T ALk R 2 Ry 2 B
., HgiEid eakakie, wENiE Q-Marker
(1) B BEAR I , [ B 75 5 H Ak 22 o AT IR AN 9
PemilE iEm TR T2 S HAA S
PIBE R, "% R PeiF Q-Marker HIffIEXT %, {H bk

W HE et SR VER) E BN E TR B =, R
kI K F
4.4 ETEHIUZRR 7T FNHIREEF Q-Marker
Foum o3 v

T AH A 5T i 8 1100101 5% B 3 RO (3 1
RESAE L RS E, RN E ER%
SN P A B B S IE , JAr R ER M  RiT
Ja R R KA AR, TR SR
R EEC, Mo eRE s SRR, #
AAZ AR HH BHUOALL AL T W B AR 5 I
] et OB e | ot R B SR R  EE , R
Sh O TR S B T ] D S R v T
A, BABGERA i S B K. KT
SN0 B i RO o0 e B T 6 i B
RS B AT, M NTE I, ST
B BRI RN RER )& ERUAKR, K
MR R TEEE B IRC, RUEBRAMERSET
51, MRUKEENIEE S, HPLC B E AR il FE
JET YA 11 Moy & &, B SR I E DRI R
W, BT R. RERTETHAKR, K
iy SOR TR R 7 R o R T R
B, KHHANSLIR A KR, BN 2 A
BRI RESHHI T E. BHE AR BEA G, Hik
ML O SRS SR
T Boy REAFH C RALHRE K- DU FRZE
TR R O SRR E NI, AR TR
BRI P BN B B K. B2 ]
RS & B, B JEA A R I E,
BRI IR PR B R A R B L RSy . R 3 HY
P BT R W 21 B ZE T LR I S8 Bl 7 D 78 L ]
FH Bay BT C KA RS Z=- e H ZBEH ik
-7 Q-Marker [ £ ZX) 4.
5 #5iE

RN F g WP (RIS TG K2, L D SR A&,
PRFE, R RIUER R AT i BT R R
Sto RN E A REIRIS . ZEIFMLIERE . RIS
ZHEZ MU, R Z A EEN, H
ZEPTREERWAR. et SRy HIESEVE R J7 1,
IR R B A A2 A A AT, R HET R 2 B
YER, JFRIZEER R ImIRHEF, § KRR TR
VO, AN K IR AR — B I EE v, BRI
TN, AT HEEAE AT, BN
IR e SRBIF I GBZ r= H, anfl, He



FEH 2021E58 $52% B9 Chinese Traditional and Herbal Drugs 2021 May Vol. 52 No. 9

° 2729 »

1155 22 77 T R 3R s, AR 22 i AN 25 A

ZES, Bl s s AL R T K TS AL T

e, TSR AT IR E . BRI DT T PF

PRI F BB AP IR, AR SE I LU — bR s AT AR

HEK VP R B 7 PR VP iR CANE R, a4

I BEEERR T REVH 7, TSR aE

HH A 7> 2
ARSCAE B A5 M R 1A 22 By e 2 PR Y

Sehh b, LA 2 Q-Marker it & 48 S, MEYISE

GNERAC O R AL A B R, BT

DU 1 A 52 5 A5 TR R B 5 Q-Marker T

AN GRE AT W10 73 BT MR AIE , R BLr KE 3R

KM K¥EW 2R RERTEE B

e R e 5 7R R £ BN S AN = S O

LR R R R By BT

Fo HHESTHHAUNEL 2R ERAR, R

A S I R S R 75 R E AR e, Q-Marker

BHARS  S7 B 58 3 1 oAm v B A R S R

F T PRBIT Q-Marker FITII 7347, 455 DA EY

BORJET XS IR AT TT, 32— B R e 1

1) Q-Marker #2& 5 ELAF 5L 5[]

RBAR ALY FAREEAGF R

SE 3k

[1] = H, Bk, 2238, 55 ST IUCSCRER T T
i S 5 R 245 2 RIS 2500 F 249 ks i S L L AT (0],
AR LSS A, 2020, 15(5): 845-849.

[2] EZ8 [S]. —#F. 2020: 151.

[81 BRI, x|k, #fe, &% PURLJR A 25 W] UPLC fi
SUEIEBETT [J]. 2, 2017, 48(18): 3826-3832.

[4 XEZF, Bk, HAW, 5 PEHREREY
(Q-Marker): H 27 fiy iU B PEHI HUHE S (7], By,
2016, 47(9): 1443-1457.

[6] XK. b 2 g B R AR R S 2 A R A
[D]. BHR: FCHS PR 25K, 2017.

[6] 3. PREAT KV B ARG AR S5 A « K RARFAE S L
AT NBETC [D]. B E: B EKE, 2018,

[7] Guo R X, Wu H W, Yu X K, et al. Simultaneous
determination of seven anthraquinoneaglycones of crude
and processed semen cassiae extracts in rat plasma by

UPLC-MS/MS and its application to a comparative

pharmacokinetic study [J]. Molecules, 2017, 22(11):
E1803.

[8] Guo C Y, Liao W T, Qiu R J, et al. Aurantio-obtusin
improves obesity and insulin resistance induced by

high-fat diet in obese mice [J]. Phytother Res, 2021,

(9]

[10]

[11]

[12]

(13]

(14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

35(1): 346-360.

Dong X, Fu J, Yin X, et al. Cassiae semen: A review of its
(Review) [J].
Molecular Med Rep, 2017, 16(3):2331-2346.

g, WER, ils, % BB EYN SR R
ZEAERIBE LR (0], MM es s Tk, 2012, 32(6):
107-118.

MREKAR, 1%, 1REm, & U] TR
K AW R AR (3] b B AR 255,
2003(02):120-124.

Pang X, Li N N, Yu H S, ef al. Two new naphthalene
glycosides from the seeds of Cassia obtusifolia [J]. J
Asian Nat Prod Res, 2019, 21(10) :970-976.

Tianaka S, Takido M. Studies on the constituents of the

phytochemistry and pharmacology

seeds of Cassia obtusifolia L. The structures of two
naphthopyrone glycosides [J]. Chem Pharm Bull, 1988,
36(10): 3980-3984.

Youn I S, Han A R, Choi J S, ef al. A new naphthalenic
lactone glycoside from the seeds of Cassia obtusifolia [J].
Chem Nat Compd, 2017, 53(3): 429-431.

Tang L 'Y, Wang Z J, Fu M H, ef al. A new anthraquinone
glycoside from seeds of Cassia obtusifolia [J]. Chin
Chem Lett, 2008, 19(9): 1083-1085.

Wang S Y, Feng K Y, Han L F, et al. Glycosidic
compounds from Cassia obtusifolia seeds and their
inhibitory effects on OATs, OCTs and OATPs [J].
Phytochem Lett, 2019, 32: 105-109.

E, K, £, F SRUHGE-B T BT
I 1A o % % 5 ) AR (D). B A AR A,
2015, 35(8): 1408-1416.

Takahashi S, Takido M. Studies on the constituents of the
seeds of Cassia tora L.II. (on the purgative crude drugs.
VIL) the
derivative, toralactone [J]. Yakugaku Zasshi, 1973, 93(3):
261-267.

Hatano T, Uebayashi H, Ito H, et al. Phenolic constituents

structure of the new naphtho-a-pyrone

of Cassia seeds and antibacterial effect of some
naphthalenes and anthraquinones on methicillin-resistant
Staphylococcus aureus [J]. Chem Pharm Bull (Tokyo),
1999, 47(8): 1121-1127.

Zhang Z, Yu B. Total synthesis of the antiallergicnaphtho-
alpha-pyronetetraglucoside, cassiasideC(2), isolated from
Cassia seeds [J]. J Org Chem, 2003, 68(16): 6309-6313.
Hatano T, Uebayashi H, Ito H, et al. Phenolic constituents
of Cassia seeds and antibacterial effect of some
naphthalenes and anthraquinones on methicillin-resistant
Staphylococcus aureus [J). Chem Pharm Bull: Tokyo,
1999, 47(8): 1121-1127.



* 2730«

FEH 2021E58 $52% B9 Chinese Traditional and Herbal Drugs 2021 May Vol. 52 No. 9

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

(32]

[33]

[34]

[35]

[36]

[37]

Lee G Y, Jang D S, Lee Y M, et al
Naphthopyroneglucosides from the seeds of Cassia tora
with inhibitory activity on advanced glycation end
products (AGEs) formation [J]. Arch Pharm Res, 2006,
29(7): 587-590.

Tianaka S, Takido M. Studies on the constituents of the
seeds of Cassia obtusifolia L. The structures of two
naphthopyrone glycosides [J]. Chem Pharm Bull, 1988,
36(10): 3980-3984.

W, E2E, XTRL R A AR TR 0K
% B S R (0], LAY, 2012, 53(3):
146-150.

SRV BRI, GC-MS - EARRAT . RIIT. RS
K80 IS R 0l R 2> B AR A (D). R SR T R A O
£, 2017, 23(15): 31-34.

AL, A, W, R IRITRR K A
W o AT (0], LG S B AR, 2014, 16(4):
28-30.

Timg, SR, BEHE, . GC-MS ENE BT 5
MR K e E RS 0], Bl ESA IR E, 2012,
46(7): 78-81.

Cheng J, He S, Wan Q, er al. Multiple fingerprinting
analyses in quality control of Cassiae Semen
polysaccharides [J]. J Chromatogr B Analyt Technol
Biomed Life Sci, 2018, 1077/1078: 22-27.

M, BEZ, MR, & U T2 RS HLEY)
TETEDIRER AR [J]. B S TR, 2019, 40(23):
212-224.

%V, 24, R Y6 BRI e iR o 8 i
FEILE [J]. PEARZ AR, 2011, 26(1): 25-27.

I, R, R, & T ERMMES T A EA
RECLZRTA [J]. Ak, 2014, 31(4): 103-106.
Bk, REY, 1R, & DRI M K H]E L
TLRFENE D] HEPEARE, 2018, 338):
3294-3299.

HEE. TR (1. BEEZ, 2011, 32(8):
391-394.

RS, 7K SR B R e afi e Kl e s A
FISEIGHETT [J]. TRAMNEZERTT, 2012, 10(27): 141.
MR, FREAE, IO, S5 R OKIRYIT I N-fH
BE- L5 Z R H IR 15 3 v ML H AR R B I P PR AR Ak [T,
hE AT RERE ST, 2021, 25(11): 1705-1711.

Hyun S K, Lee H, Kang S S, et al. Inhibitory activities of
Cassia tora and its anthraquinone constituents on
angiotensin-converting enzyme [J]. Phytother Res, 2009,
23(2): 178-184.

BRI, L =R R R ISR R 25 PR A T
FHESE [J]. HHPEEE S A0 R TR, 2018,

(38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

6(27): 169.

Shih Y H, Chen F A, Wang L F, et al. Discovery and
study of novel antihypertensive peptides derived from
Cassia obtusifolia seeds [J]. J Agric Food Chem, 2019,
67(28): 7810-7820.

Li S, Li Q, Lv X, et al. Aurantio-obtusin relaxes systemic
arteries through endothelial PI3K/AKT/ENOS-dependent
signaling pathway in rats [J]. J Pharmacol Sci, 2015,
128(3): 108-115.

P, EIL, e, &
g AL 1) B B 55 3 R
1736-1740.

RETE. PRWITRER B A I MUAE LSRR 55 (7], WAk
sk, 2015, 37(1): 18-19.

XV, FRAER. BT BRI A ORI (D]
TR EE, 2012, 32(11): 1535-1536.

Mei L, Tang Y C, Li M, et al. Co-administration of

. BRI 2 R B oy B
[J]. VT 76 [ 2, 2020, 55(11):

cholesterol-lowering probiotics and anthraquinone from
Cassia obtusifolia L. ameliorate non-alcoholic fatty liver
[J]. PLoS One, 2015, 10(9): €0138078.

LiJ Z, Wang X, Yuan Y, et al. An in vitro test system for
evaluation of SCAP-SREBP pathway inhibitory activities
of traditional Chinese medicines [J]. RSC Adv, 2017,
7(78): 49244-49250.

Awasthi V K, Mahdi F, Chander R, et al. Hypolipidemic
activity of Cassia tora seeds in hyperlipidemic rats [J].
Indian J Clin Biochem, 2015, 30(1): 78-83.

Tk, R T R IR YT L IRAE F T

FBEJE (0], BLAR PR EE 45 & 4k &, 2014, 23(35):
3972-3974.

EARKAE. PRI A T2 BRI K PR IR
WERWETC [D]. BB SRR, 2019.

Wang Q Y, Tong A H, Pan Y'Y, et al. The effect of Cassia
seed extract on the regulation of the LKBi;-AMPK-
GLUT4 signaling pathway in the skeletal muscle of
diabetic rats to improve the insulin sensitivity of the
skeletal muscle [J]. Diabetol Metab Syndr, 2019, 11: 108.

Zhang M L, Li X, Liang H F, et al. Semen cassiae extract
improves glucose metabolism by promoting GIUT4
translocation in the skeletal muscle of diabetic rats [J].
Front Pharmacol, 2018, 9: 235.

Wang Q Y, Zhou J W, Xiang Z N, et al. Anti-diabetic and
renoprotective effects of Cassiae Semen extract in the
streptozotocin-induced diabetic rats [J]. J
Ethnopharmacol, 2019, 239: 111904.

R, LB T R PR KB A B PR A
A 0] REIEKHA, 2018, 10(20): 6-7.

Lee G Y, Jang D S, Lee Y M, et al. Naphthopyrone-



FEH 2021E58 $52% B9 Chinese Traditional and Herbal Drugs 2021 May Vol. 52 No. 9

* 2731 -

[53]

[54]

[55]

[56]

[57]

(58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

glucosides from the seeds of Cassia tora with inhibitory
activity on advanced glycation end products (AGEs)
formation [J]. Arch Pharm Res, 2006, 29(7): 587-590.
Jung H A, Ali M Y, Choi J S. Promising inhibitory effects
of anthraquinones, naphthopyrone, and naphthalene
glycosides, from Cassia obtusifolia on a-glucosidase and
human protein tyrosine phosphatases 1B [J]. Molecules,
2016, 22(1): E28.

FeE, kiR, EPA, S mROEAH G- BT
I ) o 5 52 TR AR (D). B AT A,
2015, 35(8): 1408-1416.

Wk, R P AR I R e Y SR Tk T S
B SR AT T B R A TR TT (0], b I RRRBR A,
2016, 28(3): 76-77.

WntE, M, R, ORI R RERY IR 2 RS
KBRS O P S LN LIRSS (0], P BRI
2k, 2020, 30(20): 6-11.

Seo Y, Song J S, Kim Y M, et al. Toralactone glycoside in
Cassia obtusifolia mediates hepatoprotection via an
Nrf2-dependent anti-oxidative mechanism [J]. Food Res
Int, 2017, 97: 340-346.

JE 2. v 24 ph B AR HRBHG B 1436 T 5 T BF T
[J]. ANAERE, 2019(13): 200-201.

R JEE . R B o i R 5 3 A R P AR e MR
JE BB VE R (3], B R BT i 5L, 2020, 23(1):
171-173.

SOBT, XA, BEFY. DRI 2B KR IR R4
i B LR AR B P[], B 2 2, 2018,
38(15): 3739-3742.

TS, MR, WA, & RTINS
Ik fe R AL RIBCRAS RS2 [7]. 2532 5ilmK
253, 2012, 23(2): 167-170.

I, BRUKR, 2R DB X I 7 K B2 41
PR IR (], ¥R RSB, 2014, 20(12):
1617-1618.

i, BIEE, LT, % Ry THEERSIY
WX 25 25 B 22 a0 fT (7). WL 223, 2020, 32(10):
1855-1865.

Dong X, Zeng Y W, Liu Y, et al. Aloe-emodin: A review
of its pharmacology, toxicity, and pharmacokinetics [J].
Phytother Res, 2020, 34(2): 270-281.

LREE, RIEH, IRER, 5. RETEAKBE MK
PUEAGTEE: ORI B A i, IR At 5L
). BUAR A AR, 2019, 35(9): 38-48.

FmenE, B, SRRRE, 5. KBS R Al
KA iE o [0, & &R, 2007, 28(8):
205-208.

RN, SRR, J7ARAE. R BHR I i R S

[68]

[69]

[70]

[71]

[72]
(73]

[74]

[75]

[76]

[77]

(78]

[79]

(80]

(81]

(82]

Stk AR/ BBVE TR [0]. RRORITHERZ, 2019,
48(6): 336-337.

sKONE, TN, BABKGR, A DRI RRECIYS TR AR IR
0], N EEEZ, 2005, 16(6): 467-468.

XUJE, FRIZAK, Fitik, . R8I RHER /N R AL
RAKEEEE 3 REREm [J]. PEZERRE,
2015, 35(8): 2145-2147.

REIR, SR—. SRR hEZ: — IO R
BT IEFARIER [7]. REH B2, 2004, 21(2): 158-160.
Wiie, #EF577, XUW, &5 KBTEN G0 (0 & R 2L
VOIS (E ARSI T (7], AR AR A M A S
Zk £, 2020, 40(9): 703-708.

JAIEA. RIEFIGT [J]. FEEE2E, 2016(9): 54.

TR RE, PIME, Wik, YWl SRR A9 R B 4
BETERIER [J]. DU 2R oedh: HRBE IR,
2005, 18(2): 53-55.

Paudel P, Seong S H, Shrestha S, et al. In vitro and in
silico human monoamine oxidase inhibitory potential of
anthraquinones, naphthopyrones, and naphthalenic
lactones from Cassia obtusifolia Linn seeds [J]. ACS
Omega, 2019, 4(14): 16139-16152.

Paudel P, Seong S H, Fauzi F M, et al. Establishing
GPCR targets of hMAO active anthraquinones from
Cassia obtusifolialinn seeds using in silico and in vitro
methods [J]. ACS Omega, 2020, 5(13): 7705-7715.

Yu X, Wei L H, Zhang J K, et al. Anthraquinones from
Cassiae semen as thrombin inhibitors: In vitro and in
silico studies [J]. Phytochemistry, 2019, 165: 112025.
Yuen H, Hung A, Yang A W H, et al. Mechanisms of
action of cassiae semen for weight management: A
computational molecular docking study of serotonin
receptor 5-HT2C [J]. Int J MolSci, 2020, 21(4): E1326.
T, WL, X8, 5 HPLC JU5E el 6 Fhily
BERS R ] WREERI R, 2015, 49(1):
22-26.

Zhao Y M, Wu L, Zhang S, ef al. Safety evaluation and
risk control measures of Cassiae Semen [J]. China J Chin
Mater Med, 2017, 42(21): 4074-4078.

WMres, ZFHERK, R R 28 R EAL A
TS BEVETRIL [AL/FTRIAR « BBk « Broems « il
RERSCERE [C] KOG EZ 2, 2019: 1.

Yang J L, Zhu A, Xiao S, et al. Anthraquinones in the
aqueous extract of Cassiae semen cause liver injury in
rats through lipid metabolism disorder [J]. Phytomedicine,
2019, 64: 153059.

IV, ERIR, FE29, 55 MYl 5
I AERF R [ FE R EZ, 2020, 3309):
145-159.



. 2732« $8 B 202158 B52% B Chinese Traditional and Herbal Drugs 2021 May Vol. 52 No. 9
[83] FHWE, LM, FHAK, &5 U7 B ER By &R (7], e EEZGAGE, 2016, 31(9): 3774-3777.

[84]

(85]

(86]

[87]

(88]

(89]

[90]

[91]

[92]

(93]

2 AR B s e (3], BARKRLBF 5T, 2018(6):
47-50.

WMARTT, K, 8BTS, & T TRAE S i &
WHTFREIVR [J]. FRE, 2019, 41(6): 1328-1333.
Zad, BRE AR T ARG GEERS R
JEHT R [J]. AR AL, 2018(17): 71-72.

EE, AR PR R AR B RN LS B I
SO (7). PRI, 2015, 35(3): 735-736.

HoulJ Y, GuY, Zhao S, et al. Anti-inflammatory effects of
aurantio-obtusin from seed of Cassia obtusifolia L.
through modulation of the NF-kB pathway [J]. Molecules,
2018, 23(12): E3093.

PR AR PR ERKEAE AT ().
P [ I PR 2 B 2 24 6, 2015, 31(9): 765-768.

THY, HEHE, WHE. RS2 e & LA
Wi [J]. B2 EEEEZ, 2005, 16(1): 77-78.

REZ, KEIHE. WIRTE R B2 RE S LR ATAE
7. WZEHEEZ, 2011, 30(7): 85-86.

sKNME, JIEN, . R R IMLIR A RO AL AL A
2 [J]. TaE 4K, 2008, 23(6): 648-650.

Jung D H, Kim Y S, Kim N H, et al. Extract of Cassiae
Semen and its major compound inhibit S100b-induced
TGF-betal
glomerular mesangial cells [J]. Eur J Pharmacol, 2010,
641(1): 7-14.

%, Xk, HPLC VA E e B-7- v 3 A2 Ik g i 2

and fibronectin expression in mouse

[94]

[95]

[96]

[97]

(98]

[99]

BB, B, DORgE. — I S PR E v T
PR TGN ZE IR R 5 Sy o 2 (0] P EAE
th2imae ik, 2016, 36(4): 189-192.

WizE, P8 E, Fr 20,5 R RO A i e
SUENERE AL [J]. FRERPEEZY, 2019, 12(5): 691-696.
&, I8, S, % &R0 o us vk e o il
F 4 PR EE [J]. REZNE, 2020, 29(9): 134-136.
TRER, TS, YRR, 5. BREAM I R R
B EBRE T AT [7]. FEZ, 2019, 50(19):
4741-4751.

Fish, RER, JuE, % HPLC frE4biEa kg
T2 KM= b 5B 2 oy J HL 22 W 2H SRR AE I T
[7]. 3Bk 2E3R, 2014, 33(11): 1231-1236.

X pis, Wimd, ki, & REFEEE RN E Tk
[J]. 7B K%M FAIAR, 2019, 43(3): 241-245.

[100] ¥R E ¥, THURE, skiwe, 55, el ekl R 2wt st

[7]. HEHZEZ45E, 2018, 43(15): 3145-3149.

[101] AT, MoK, Wi, &, Pl 5 M Al s 45 SR

WA [J]. TLPERRE, 2018, 36(6): 909-915.

[102] 4t H B, AN [F) J i) 77 V00 e B o RO 2R A 23 2 B

g2 [J]. I RO R A R 24, 2015, 24(20): 5.

[103] R, LZ AR, TRUH. JEHI P rho il 25 R

T [J]. AR, 2018, 13(7): 1763-1765.

[104] #ik, ZREEH, AR, 5. AFIHIFEE T R 1

11 Flges & 2B IT (0], tHRRPEEAR —EZ
ALk, 2019, 21(7): 1364-1371.
[TiE%hiE T XfE]



