2025 4 12 H ok 7 December 2025
474 12 Chinese Traditional Patent Medicine Vol. 47 No. 12

A BRI 4 R L RGN SRR B R T 5

fmox'?, FEK, & B, O F, RR#, Foz"
(1. PERFHBEAARELALRE, FEHEABRAARELAEY, YERFRELEREDFH R, TiF
7 T 810008; 2. #EAFk A%, Jbi 100049)

WE. BE UK E Rheum tanguticum Maxim. ex Balf. AR A4 228050 B H RERH TG AN 22 2R 041 15 . 7 iE
R FRILRIRG . FERS . MCL il HPLC #4743 B alifh, ARYE BRI M: 0T B e R B39 2 8 IR 1S AL G W i 2k, IR AT
TEMEER RO A2 ZEMEEE R RIS L v, R NP BEAEE] 21 MEEY, 3% E N chrysophanol (1) . chrysophanol 1-0-
B-D-glucoside (2). aloe emodin (3). aloe emodin 8-0-B-D-glucoside (4). emodin (5). emodin 1-0-B-D-glucoside
(6) . 6-methoxyl nepodin 8-0-glucoside (7). 6-hydroxyl nepodin 8-0-glucoside (8) . rhein-8-0-B-D-glucoside (9). (+) -
catechin (10) . (-) -epicatechin-3-O-gallate (11) ., 4- (4'-hydroxyphenyl) -butan-2-one (12) . gallic acid (13) . 1-0-
galloyl-B-D-glucose (14) . gallic acid 4-0-B-D- ( 6'-O-galloyl ) -glucoside (15), 1, 2, 6-tri-O-galloy-B-D-glucopyranose
(16 ) ., 4- ( 4'-hydroxyphenyl ) -2-butanone-4’-O-B-D-glucoside ( 17 ). lindleyin ( 18 ), isolindleyin (19 ). 4- ( 4-
hydroxyphenyl) -2-butanone 4’-0-B-D- (2, 6-di-O-galloyl) glucopyranoside (20) . resveratrol 4-O-B-D-glucoside (21), 4k
H11 15~ 16 X FEWEBEAY 1C,, 154> B F 23.78. 14.67 wmol/L, XF 72 2B BE B9 1C,, {8 43 B 31.35, 25.56 wmol/L,
21 LAY 13~16 HEMFEERRE T 15 2], LG 15~ 16 FATHOR I RERE B 22 20 BRI 1 05 14
KR R A AR N TR A2 SR R I
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Chemical constituents from the roots of Rheum tanguticum and their sucrase and
maltase inhibitory activity

WU Li'*, LI Jia-xin'®, LI Zhen'?,  WANG Fei', ZHAO Xiao-hui',  YUE Hui-lan'"
(1. Qinghai Provincial Key Laboratory of Tibetan Medicine Research, CAS Key Laboratory of Tibetan Medicine Research, Northwest Institute of Plateau
Biology, Xining 810008, China; 2. University of Chinese Academy of Science, Beijing 100049, China)

ABSTRACT: AIM To study the chemical constituents from the roots of Rheum tanguticum Maxim. ex Balf. and
their inhibitory activity against sucrase and maltase. METHODS  Separation and purification were performed
using macroporous resin, silica gel, MCI and semi-preparative HPLC, then the structures of obtained compounds
were identified by physicochemical properties and spectral data, and their inhibitory activity against sucrase and
maltase was determined. RESULTS Twenty-one compounds were isolated and identified as chrysophanol (1) .
chrysophanol 1-0-B-D-glucoside (2) . aloe emodin (3) . aloe emodin 8-0-B-D-glucoside (4). emodin (5) .
emodin 1-0-B-D-glucoside (6) . 6-methoxyl nepodin 8-O-glucoside (7). 6-hydroxyl nepodin 8-0-glucoside
(8) . rhein-8-0-B-D-glucoside (9). (+) -catechin (10) ., (-) -epicatechin-3-O-gallate (11) ., 4- (4'-
hydroxyphenyl) -butan-2-one (12) . gallic acid (13) . 1-O-galloyl-B-D-glucose (14) . gallic acid 4-0O-B-D-
(6'-0-galloyl ) -glucoside (15) ., 1, 2, 6-tri-O-galloy-B-D-glucopyranose (16) . 4- (4'-hydroxyphenyl) -2-
butanone-4'-0-B-D-glucoside (17) . lindleyin (18) . isolindleyin (19) ., 4- (4-hydroxyphenyl) -2-butanone
4'-0-B-D- (2, 6-di-O-galloyl ) glucopyranoside (20) ., resveratrol 4-O-B-D-glucoside (21). IC,, values of

KA. 2025-05-07
E£WMA. EEAK/RFRETH (31900298) ; HifFH ks S RHE & R4 €I (20252Y008)
EEEINT. L 50 (1999—), B, Wi+, NFRARGYIADISE . E-mail: 1453096189@ qq.com
«BIEEE. HS2 (1981—), &, i+, B, WHES, NERRZYILFFIT. E-mail: hlyue@ nwipb. cas. cn
4011



2025 4F 12 H
AT E12 M

R %

Chinese Traditional Patent Medicine

December 2025
Vol. 47 No. 12

compounds 15-16 against sucrase were 23. 78, 14. 67 pmol/L, and against maltase were 31. 35, 25. 56 wmol/L,

respectively. CONCLUSION Compounds 13-16 are isolated from R. tanguticum for the first time. Compounds

15-16 have potent inhibitory activity against sucrase and maltase.

KEY WORDS: Rheum tanguticum Maxim. ex Balf.; roots; chemical constituents; isolation and identification;

sucrase ; maltase; inhibitory activity

FE IR K Rheum tanguticum Maxim. ex Balf.

NERIRE R, & 2025 AR (CPEZGH) I
HREA =FRIEZ —, T THEHEH, FilEH
PEACEEH 1 600~3 000 m Y& LLANLA . (R4
) d#, KEAGER HAMENERY,
T ZAMRE I, 7T TR RRE
PACHEFERET, R . R, R OH . AR
BFIREE, BT OERFIR TR R B A Y 325
A PR R TS R B, R R R AR X
oc-TE R R oc- 1] 26 W T REOHRE 8 AR 2 28 B G )
BARSRAI RS L, 7T 2 RO R /N B 4
J5 L% ( postprandial blood glucose, PBG)™ |
e, ASLEPEEAER . MCLAE, ] % HPLC 73
BIBOR, MR AT R G B aide, et %
PSR RN B BB W T A S, WA
JE RO BT 1 v L v T R ARG i I W A Ak 27 A
3o e IS U %) TR 1t R 22 25 Tl O AR R
Xof 43 A B B AL S W A T IR 2 25 W T 1)
TR, TR R B SRS PR R
il ¥ & ( half maximal inhibitory concentration,
ICy)) , FFAMHTMROCHR, DI JH ol e o IR
I IR B SR AL PSR
1 ##
L1 AE  Agilent 12060 3 A {0 3% 1L ( 35 [
Agilent 24 %] ) 5 NP7005C > il £ o 508 H €6 3% 4%
Nucifera CgM (10 mmx250 mm, 10 pwm) . Nucifera
CsA (10x250 mm, 10 pm) Ei%HE (A DHE
M A BRA ) ; UPT-11-100L #atiR 4L (19|
BRI IRA R 5 AV T-600 4% % 3 4k X
(5[ Bruker 23 7)) ; N-1210BV-WB i€ 5% 7% k& 1L
( HA Eyela A W]) ; ZF-20D W4 = 2840 i AY
[BERE AT ER (B ARAFE]; AG-204 73
K3 (2 —, %+ Mettler Toledo 2 F] ) ;
KQS5200F A P i BEAL (B Ll A A A AT BR 2
") BEECH (100~200, 200~300 H, ¥ &iEE
CTAHRAT); AB-8 RALMIRIZMT (FIT R
T 7); MCL (b st FRHHCA RTELA A
XCharge C; (20 mmx250 mm, 5 pm) ., Megres Cq
4012

(20 mmx250 mm, 10 pm) ., XAmide (20 mmx250
mm, 10 wm) @ (A6 RSB AR A BR 2
A]); Hedera ODS-2 A4 (20 mmx250 mm, 10
pm) (EEFEBR CH/RBHEAF]) ; XDB-Cyy (9.4
mmx250 mm, 5 wm) (3E[EF Agilent 23 H]) ; Epoch2
fighriL (3£ E Bio Tek 24 F]) ; BE9010 fHE IR #%
I 1] T H AR DL R AR il 15 A B w1 ) 3 BTH-100
FIERAE (FHKREAE A R AT |

1.2 i 5aXA JEHRERE T 2023 427 AWA
VT HE, S ERHE G R E T R R A
TF 5% Jr A6 T 48 20452 %6 2 Ry 2 RH A ) ol R R B
Rheum tanguticum Maxim. ex Balf. FJAR, FEIEFRA
AT Pa AU = SR A ) A 58 T R AR A . TR
ZEME (AR KRR ARAF ) 5 BTk A
( B IE AR A R E]) ; RERERG, 22 200
fitg (280 E KE/NMETHED) 5 PBS Z2ofii (L
HREAR A RAA); DMSO B H (1 E
Merck 2H]) 3 FATHERG VR (Vo€ A W 240l
DA BRA D) .

2 RES5HEHE

BUE S F KM 6.2 kg, BIEER A 75% &
B, $RMC3 K, BK 3 h, AIFRIOR, BEFEK
I, HEHLAEY (RTR) 2.54 kg, KLY
FHEE K 75 1 5 2 A RFLB IR AR, 43 31 FH 4l K I
30% , 70% . 90% S EEHEATURME, BRI o e 4f
JafSE4li/k AL (RTR-W) | 30% LEEHBA (RTR-
30E) . 70% ZEE#AE (RTR-70E) . 90% Z B &R A7
(RTR-90E) .

RTR-W (606.28 g) £ 95% L BEUiiE (B
Fl SRR A0, EiE Rk 542U 43. 3
g, ZHilf HPLC (Megres C I5H) 708, LU
ZN5-0.2% K (0 : 100~25 : 75) HhEEBE,
8 %] Fr.1-1 ~ Fr.1-9, Fr. 1-1 £ 2 i 4 HPLC
(XAmide (0354, WzhHl 90% 1) e, 4k
A3 (11.3 mg, t,=8 min) Al Fr. 1-1-2, Fr. 1-
1-2 222K 4% HPLC ( Nucifera C, A {4, W sh
FAK) 38, BEEY 14 (5.9 mg, ¢, =5
min) . Fr. 1-2 22414 HPLC ( Nucifera C A {t, 13
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FE, B 8% LK) 7 ES, 14 Fr.1-2-1~Fr. 1-2-
3, FAHILL 13% | 14% ZJEVENG, R R1E &Y
10 (6.9 mg, 4.4 mg, t,=13 min), Fr. 1-4 2}l
# HPLC (Nucifera C A B3EFE, W sh A 10% &
5, 0~60 min FUAF & 10 mL/min) 535, 15
F| Fr. 1-4-1 ~ Fr. 1-4-2, & LA 15% 2 G 4lifh, 1%
FEEY 15 (3.3 mg) 5 L 10% ZHEUENL, [A]
e ERML S 17 (12.3 mg) 515 (5.6 mg) .
Fr. 1-5 £ % HPLC (XAmide (35 HE, Ui 34
90% ZIE) e, 18 Fr.1-5-2, H&2FH % HPLC
(Nucifera C A 354, WaIHH 10% 2 NE) 4ifk,
BiEY 16 (17.8 mg, t;=13 min), Fr. 1-6 7
] % HPLC (Nucifera C, A (04, FshHH 20% &
i) e, AW 21 (5.6 mg, 1, =15 min),
Fr. 1-7 2445 HPLC ( Nucifera C, A @ 3EAE, ¥
AH 15% CE) 478, AW 10 (5.4 mg, =
13min), 18 (7 mg, tz =15 min), 11 (7.1 mg,
tx =16 min) , Fr. 1-9 2524 £ HPLC ( Nucifera Ci
A BIERE, TEhAH 4% ) e, BikE Y 14
(9.6 mg, ;=5 min),

RTR-30E (801.24 g) £:200~300 H ikt 5
B, DI WE-HEE (40 0 1~12 2 1) BREEVEI,
43 Fr. 2-1~Fr. 2-6, Fr.2-6 22 MCI #= (i shAHH
FEKO: 1~1:0) 408, 14 Fr.2-6-1 ~ Fr. 2-6-8,
Fr. 2-2 2 XCharge C #E (It gh4HH 20% ~80% LN )
IYES, AEEY 12 (29.9 mg, ;=19 min) . 2 (1
mg, (=21 min), 3 (13.5 mg, ¢, =27 min) ., §
(9.1mg, tz=31min), 1 (8.7 mg, t; =35 min),
Fr. 2-4 222F 4 HPLC (XCharge C, (0154, W3h
FH20% ~40% L NE) 438, G 2 (3.1 mg,
tg=21min) . 7 (12.9 mg, t,=13 min), 18 (10.4
mg, ty = 15 min), Fr.2-5 £ 2 i #% HPLC
(XCharge C it , WahtH 16. 1% ~37. 6% ZHE)
S, 4 Fr.2-5-6, Fr.2-5-14, Fr.2-5-6 4 XDB-
C, (OIEF:E (VB 24.5% ) 2ifk, B46E&Y
2 (1.3 mg, t,=21 min); Fr.2-5-14 Z& XDB-C,, (%,
WA (WA 17% W) s, BeEw 8 (9.4
mg, t, = 18 min), Fr.2-6-1 % 2l % HPLC
(XChargeC B3EH:, WA 1% CNE) 4785, 19k
AW 13 (11.2 mg, t, =8 min); Fr.2-6-2 &
XCharge C Ei%FE (B 19% 05 o8,
2t HederaODS-2 354 (WiahAH 15% 2 0E) 408,
A9 (6.3 mg, 1,=19 min), Fr.2-6-3 £&2F
il % HPLC (XCharge C,fOi5%H:, FahitH 5% L)

Iy B, P4 HederaODS-2 (il 4: (W shH 7% &
E) e, BE® 10 (5.8 mg, 1, =13 min);
Fr. 2-6-5 2 HederaODS-2 (a3 (i34 9. 5% &
) B, BEE W 21 (10.7 mg, t,=15 min),
Fr. 2-6-6 22214l #¢ HPLC ( XCharge C 354, Ui
A 20% OHE) 43, P4 Nucifera C oM B35
(VBN 13% ) 4re, Bea% 19 (16.5 mg,
ty =17 min) ; Fr.2-6-7 £ XCharge C 354 (ish
HH20% O BE) 0, P4 Nucifera C oM {035 FE
(WBIAH 15% ) 78, a4 (2.3 mg,
tp=18 min) , 20 (2.7 mg, ¢tz =19 min), Fr.2-6-8
2211 4 HPLC ( Nucifera C M 3%, 3 sh4H
18% & H5) 4 &, 5 Fr.2-6-8-1, Fr.2-6-8-2,
Fr. 2-6-8-1 £ HederaODS-2 (il kE (i hHH 20% 2
) E, SILEY 6 (6.3 mg, 1, =19 min);
Fr. 2-6-8-2 £& XCharge C,, (4% +E (3 27% &
E) e, A 2 (14.3 mg, 1,=21 min),

PSR HPLC 0B A HAb Sy, Bdrikii
BIAL, WA IRFUR B 4 mL/min, 24N
Pk 254 280 nm,

3 £HETE

&Y 1. BEBAK, ESI-MS m/z: 253.053 0
[M-H] ,'H-NMR (600 MHz, CDCl,) &: 12.13
(1H, s, 1-OH), 12.02 (1H, s, 8-OH), 7.82
(1H, dd, J=7.5, 1.1 Hz, H-5), 7.69~7.64 (2H,
m, H-4, 6), 7.29 (1H, dd, J=8.4, 1.0 Hz, H-
7),7.10 (1H, d, J=0.6 Hz, H-2), 2.47 (3H, s,
CH,); "C-NMR (150 MHz, CDCl,) §: 192.7 (C-
9), 182.2 (C-10), 162.9 (C-1), 162.6 (C-8),
149.5 (C-3), 137.1 (C-6), 133.8 (C-14), 133.4
(C-11), 124.7 (C-7), 124.5 (C-2), 121.5 (C-
4),120.0 (C-5), 116.0 (C-12), 113.9 (C-13),
22.4 (CHy), VA L% 53cHk [5] i s A —
B, BUERE R chrysophanol ,

&Y 2, EOHA, ESI-MS m/z: 415.105 7
[M-H] .'H-NMR (600 MHz, CD,0D) &: 7.76 ~
7.64 (2H, m, H-5, 6), 7.61 (1H, s, H-7), 7.30
(1H, d, J=8.1 Hz, H-2), 5.09 (1H, d, J=7.7
Hz, H-1'), 3.96~3.42 (6H, m, H-2' ~5', 6a’,
6b’), 2.51 (3H, s, CH,); "C-NMR (150 MHz,
CD,0D) &: 187.7 (C-9), 182.1 (C-10), 161.4
(C-8), 158.4 (C-1), 147.4 (C-3), 136.2 (C-6),
134.4 (C-4a), 132.5 (C-10a), 124.3 (C-7),
122.7 (C-2), 121.3 (C-4), 118.3 (C-5, 9a),

4013



2025 4F 12 H
AT E12 M

R %

Chinese Traditional Patent Medicine

December 2025
Vol. 47 No. 12

116.8 (C-8a), 100.5 (C-1'), 77.3 (C-3"), 76.6
(C-5"), 73.3 (C-2"), 69.6 (C-4"), 60.6 (C-6'),
21.8 (CH;) ., VA L% 53cmk [6] HiiHA —
L, BN chrysophanol 1-0-B-D-glucoside,

&Y 3. Ak AR, ESI-MS m/z: 269.047 6
[M-H] ,'H-NMR (600 MHz, DMSO-d,) &: 11.88
(2H, s, H-1, 8), 7.76 (1H, t, J=7.9 Hz, H-5),
7.65 (1H, d, J=7.4 Hz, H-4), 7.33 (1H, d, J=
8.3 Hz, H-5), 7.24 (1H, s, H-2), 5.58 (1H, s,
H-7), 4.60 (s, CH,OH)_."” C-NMR (150 MHz,
DMSO-d,) 8; 191.6 (C-9), 181.3 (C-10), 161.6
(C-8), 161.3 (C-1), 153.7 (C-3), 137.3 (C-6),
133.2 (C-4a), 133.0 (C-10a), 124.3 (C-2),
120.6 (C-5), 119.3 (C-4), 117.1 (C-8a), 115.8
(C-9a), 62.1 (CH,OH), VL I %¥8 5 ik [7]
WAEFEAR —2, #%%E N aloe emodin,

k& 4. EEOKAK, ESI-MS m/z; 431.100 7
[ M-H ] ,'"H-NMR (600 MHz, CD,0D) &: 7.50
(1H, s, H-4), 7.12 (1H, s, H-5), 7.04 (1H, s,
H-2), 6.52 (1H, s, H-7), 2.41 (3H, s, Ar-
CH,); "C-NMR (150 MHz, CD,0D) &; 191.8 (C-
9), 183.1 (C-10), 167.2 (C-3), 166.6 (C-1),
163.5 (C-8), 149.7 (C-6), 136.8 (C-4a), 134.6
(C-10a), 125.2 (C-7), 121.7 (C-5), 114.8 (C-
8a), 110.5 (C-9a), 110.1 (C-4), 109.0 (C-2),
22.0 (CHy) ., VA L#¥s 530k [8] fRiAHA—
, WL N aloe emodin 8-0-B-D-glucoside ,

LAY 5. EOHAR, ESI-MS m/z: 269.047 8
[M-H] ,'H-NMR (600 MHz, CD,0D) §: 7.50
(1H, s, H4), 7.12 (1H, s, H-5), 7.04 (1H, s,
H-2), 6.52 (1H, s, H-7), 2.41 (3H, s, CH,);
BC-NMR (150 MHz, CD,0D) &: 191.8 (C-9),
183.1 (C-10), 167.2 (C-3), 166.6 (C-1), 163.5
(C-8), 149.7 (C-6), 136.8 (C-4a), 134.6 (C-
10a), 125.2 (C-7), 121.7 (C-5), 114.8 (C-8a),
110.5 (C-9a), 110.1 (C-4), 109.0 (C-2), 22.0
(CHy) . DAEEURE S0k [6] RiEHA—F, il
¥ “E A emodin

k&Y 6. KA, ESI-MS m/z; 431.100 5
[M-H] ,'H-NMR (600 MHz, DMSO-d,) &: 7.68
(1H, s, H-4), 7.52 (1H, s, H-2), 7.02 (1H, s,
H-5), 6.50 (1H, s, H-7), 5.09 (1H, d, J=7.4
Hz, H-1'), 3.72 (1H, d, J=11.4 Hz, H-6'b),
3.58~3.36 (3H, m, H-3'~5'), 2.45 (3H, s,
4014

CH,); “C-NMR (150 MHz, DMSO-d,) &: 185.6
(C-9), 182.4 (C-10), 166.3 (C-8), 164.8 (C-
6), 158.3 (C-1), 146.3 (C-3), 134.4 (C-10a),
134.0 (C-4a), 123.5 (C-2), 121.6 (C-4), 118.7
(C-9a), 109.4 (C-8a), 108.3 (C-5), 101.0 (C-
1'), 77.4 (C-2"), 76.5 (C-3'), 73.4 (C-5'),
69.6 (C-4"), 60.7 (C-6"), 21.7 (CH,)., LI L%
P 53wk [9] HIEHA 3, #B4EE N emodin 1-
0-B-D-glucoside,,

& 7. FEOKAK, ESI-MS m/z; 407.137 4
[ M-H ] ,'H-NMR (600 MHz, CD,0OD) &: 7.02
(1H, d, J=12.0 Hz, H-4), 6.83 (1H, s, H-5),
5.10 (1H, d, J=7.8 Hz, H-1'), 3.95~3.44 (6H,
m, H-2' ~5', 6a’, 6b'), 3.87 (3H, s, OCH,),
2.59 (3H, s, COCH,), 2.29 (3H, s, CH,); “C-
NMR (150 MHz, CD,0D) &; 208.1 (CO), 160.4
(C-6), 157.2 (C-8), 153.7 (C-1), 139.2 (C-3),
135.5 (C-10), 124.0 (C-2), 120.3 (C-4), 110.3
(C-9), 104.4 (C-7), 104.3 (C-5), 102.5 (C-1"),
78.8 (C-3"), 78.1 (C-5'), 74.9 (C-2"), 71.3 (C-
4'),62.4 (C-6'), 56.0 (OCH,), 32.6 (COCH,),
20.2 (CHy) ., VA L% 530k [6] fRiAHA—
H, HEEE R 6-methoxyl nepodin 8-0-glucoside ,

&% 8 Ik ¥ A H K, ESI-MS m/z:
393.121 4 [ M-H] ,'H-NMR (600 MHz, CD,0D)
5: 6.97 (1H, d, J=2.2 Hz, H-7), 6.91 (1H, s,
H-4), 6.70 (1H, d, J=2.1 Hz, H-5), 5.09 (1H,
d, J=7.8 Hz, H-1'), 3.99~3.32 (6H, m, H-2'~
5', 6a’, 6b’), 2.59 (3H, s, COCH,), 2.28 (3H,
s, CH,); "C-NMR (150 MHz, CD,0D) §: 208.2
(CO), 158.2 (C-6), 157.4 (C-8), 154.1 (C-1),
139.5 (C-3), 135.3 (C-10), 123.1 (C-2), 119.7
(C-4), 109.6 (C-9), 105.4 (C-7), 104.4 (C-1"),
78.8 (C-6"), 78.2 (C-5'), 74.1 (C-2"), 71.2 (C-
4"y, 62.4 (C-6'), 32.6 (COCH,), 20.3 (CH,),
P EEE 530k [6] HuB A —5, HEEN 6-
hydroxyl nepodin 8-0-glucoside,

&Y 9. KA, ESI-MS m/z: 445.079 6
[M-H] ,'"H-NMR (600 MHz, Pyr) &: 8.35 (1H,
s, H-4),8.06 (1H, dd, J=20.7, 8.0 Hz, H-6),
7.67 (1H, t, J=8.0 Hz, H-5), 7.59 (1H, s, H-
7),5.88 (1H, d, J=7.6 Hz, H-1"), 4.62~4.21
(6H, m, H-2'~5", 6a’, 6b") ; "C-NMR (150 MHz,
Pyr) 6. 182.7 (C-9), 163.1 (C0O0), 160.1 (C-
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8), 158.2 (C-1), 136.8 (C-3, 6), 136.5~135.4
(C-4a), 134.0 (C-10a), 125.8 (C-2), 124.7 ~
123.0 (C-7), 122.1 (C-5), 121.8 (C-4), 120.2
(C-8a), 112.0 (C-9a), 103.1 (C-1"), 79.9 (C-
3'), 79.0 (C-5"), 75.4 (C-2"), 71.6 (C-4"),
62.9 (C-6'), VL &5 3cmk [6] iR —
B, MEEEN rhein-8-0-B-D-glucoside,,

LAY 10, HEHA, ESI-MS m/z: 289.074 3
[ M-H]",'H-NMR (600 MHz, CD,0D) &: 6.84
(1H, d, J=1.7 Hz, H-2"), 6.76 (1H, d, J=8.1
Hz, H-5'),6.72 (1H, dd, J=8.1, 1.7 Hz, H-6) ,
5.93 (1H, d, J=2.2 Hz, H-6), 5.86 (1H, d, J=
2.2 Hz, H-8), 4.57 (1H, d, J=7.5 Hz, H-2),
3.98 (1H, td, J=7.8, 5.7 Hz, H-3), 2.85 (1H,
dd, J=16.1, 5.4 Hz, H-4a), 2.51 (1H, dd, J=
16.1, 8.2 Hz, H-4b); “C-NMR ( 150 MHz,
CD,0D) & 157.9 (C-9), 157.6 (C-7), 156.9 (C-
5), 146.3 (C-3"), 132.2 (C-1"), 120.0 (C-6"),
116.1 (C-5"), 115.3 (C-2'), 100.8 (C-10), 96.3
(C-6), 95.5 (C-8), 82.9 (C-2), 68.8 (C-3),
28.5 (C-4), VL E&UE 5 3CHk [10] il A —
B, WEER (+) -catechin,

L& 11, AGHA, ESI-MS m/z; 441.085 4
[M-H] ,'H-NMR (600 MHz, CD,0D) &: 6.97 ~
6.90 (3H, m, H-2", 6", 2'), 6.81 (1H, dd, J=
8.2, 1.9 Hz, H-6"), 6.70 (1H, d, J=8.2 Hz, H-
5'),5.96 (2H, d, J=1.2 Hz, H-6, 8), 5.58 ~
5.45 (1H, m, H-3), 5.03 (1H, s, H-2), 3.00
(1H, dd, J=17.3, 4.6 Hz, H-4a), 2.85 (1H, dd,
J=17.4, 2.2 Hz, H-4b); “C-NMR (150 MHz,
CD,0D) &; 168.1 (CO), 157.1 (C-5, 7), 146.6
(C-3"), 139.9 (C-4"), 130.2 (C-1"), 121.4 (C-
1), 117.8 (C-6'), 110.3 (C-2"), 102.4 (C-10),
78.1 (C-2), 72.1 (C-3), 30.0 (C-4), L\ F%¥E
H53CHR [6] B EA -3, MEEN (-) -
epicatechin-3-0-gallate,

& 12, LEHK, ESI-MS m/z; 163.078 5
[M-H] ,'H-NMR (600 MHz, CD,0D) §: 7.00
(2H, d, J=8.5Hz, H-2,6), 6.70 (2H, d, J=8.5
Hz, H-3,5),2.74 (2H, dd, J=8.3, 4.9 Hz, H-7,
8), 2.11 (1H, s, H-10); “C-NMR (150 MHz,
CD,0D) & 211.4 (C-9), 156.6 (C-4), 133.1 (C-
1), 130.2 (C-2, 6), 116.2 (C-3, 5), 46.2 (C-
8),30.0 (C-10), A L%cdsts3cmk [11] if

AR—F, BN 4- (4'-hydroxyphenyl ) -butan-
2-one,

&Y 13, AGKER, ESI-MS m/z: 169.016 7
[M-H] .'H-NMR (600 MHz, CD,0D) §: 7.06
(2H, s, H-2, 6); "C-NMR (150 MHz, CD,0D) §:
170.4 (CO), 146.4 (C-3,5), 139.6 (C-4), 121.9
(C-1), 110.3 (C-2, 6). VI F¥¥ 530k [12]
I HA L, #EEE N gallic acid,

L&Y 14, HEKAR, ESI-MS m/z: 331.069 6
[M-H] ,'H-NMR (600 MHz, D,0) &: 7.23 (2H,
s, H-2, 6), 5.75 (1H, d, J=7.0 Hz, H-6"),
3.92~3.51 (5H, m, H-1"~5"); “C-NMR (150
MHz, D,0) 8; 166.5 (CO0), 144.5 (C-3), 139.0
(C-4), 119.3 (C-1), 110.4 (C-2), 94.4 (C-1"),
76.8 (C-5'), 75.4 (C-2'), 69.1 (C-4"), 60.4 (C-
6'), DL EEORESSCHR [13] s A —, f#
FE M 1-0-galloyl-B-D-glucose ,

L& 15, AEHA, ESI-MS m/z: 483.080 3
[ M-H ] ,'H-NMR (600 MHz, CD,0D) &: 7.12
(2H, s, H-2, 6), 7.07 (2H, s, H-2', 6'), 4.72
(IH, d, J=7.9 Hz, H-6"), 4.43 (1H, dd, J=
12.1, 5.2 Hz, H-6"); “C-NMR ( 150 MHz,
CD,0D) &; 169.7 (CO0), 168.3 (CO0), 151.4
(C-3,5), 146.5 (C-3", 5"), 140.0 (C-4'), 138.2
(C-4), 129.5 (C-1), 121.3 (C-1"), 110.4 (C-2,
6), 107.4 (C-1"), 77.5 (C-3"), 76.5 (C-5"),
75.0 (C-2"), 71.1 (C-4"), 64.3 (C-6"), Lk %k
W5 CHR [14] MIEFEAR —F, WEE RN gallic
acid 4-0-B-D- (6'-0O-galloyl) -glucoside,

tbEY 16, FEEHIA, ESI-MS m/z: 635.091 1
[ M-H]",'H-NMR (600 MHz, CD,0D) &: 7.05
(2H, s, H-2', 6'), 6.96 (1H, s, H-3"), 5.87
(IH, d, J=8.4 Hz, H-1), 5.17 (1H, t, J=9.0
Hz, H-4), 4.52 (1H, d, J=11.4 Hz, H-6a) , 4. 42
(1H, dd, J=12.0, 4.5 Hz, H-6b), 3.78 (1H, t,
J=9.3 Hz, H-3),3.62 (1H, t, J=9.4 Hz, H-2);
BC-NMR (150 MHz, CD,0D) &; 168.2 (C-7"),
167.6 (C-7"), 166.5 (C-7"), 146.6~146.3 (C-3',
5'), 140.6 (C-4"), 140.0 (C-5"), 121.0 (C-1'),
120.0 (C-2"), 110.5 (C-2', 6'), 94.1 (C-1),
76.6 (C-4), 75.9 (C-3), 74.2 (C-2), 71.3 (C-
5), 64.2 (C-6), DI E¥da5ECHk [15] #HaltA
— ﬁ[, oM E N 1, 2, 6-tri-O-galloy-B-D-
glucopyranose ,

4015



2025 4F 12 H
AT E12 M

R %

Chinese Traditional Patent Medicine

December 2025
Vol. 47 No. 12

L& 17, BEOHA, ESI-MS m/z: 325.131°5
[M-H] ,'H-NMR (600 MHz, CD,0D) §: 7.13
(2H, d, J=8.5Hz, H-7,9),7.02 (2H, d, J=8.5
Hz, H-6, 10), 4.86 (1H, s, H-1'), 3.90~3.32
(6H, m, H-2'~ 5’  6a’, 6b'), 2.86~2.67 (2H,
m, H-3, 4), 2.13 (1H, s, H-1); "C-NMR (150
MHz, CD,0D) &: 211.0 (C-2), 157.5 (C-8),
136.4 (C-5), 130.2 (C-6, 10), 117.8 (C-7, 9),
102.5 (C-1"), 78.0 (C-5"), 74.9 (C-2"), 71.4
(C-4"), 62.5 (C-6"), 46.0 (C-4), 30.0 (C-1,
3). DL EBIES CHR [16] fOEFEAR —2, %
€ N 4- (4'-hydroxyphenyl ) -2-butanone-4'-0-B-D-
glucoside,,

LAY 18: TLEKA, ESI-MS m/z; 475.163 6
[ M-H ] ,'H-NMR (600 MHz, CD,0D) &: 7.11
(2H, s, H-2", 6"), 6.95 (2H, dd, J=24.5, 8.4
Hz, H-3', 5'), 4.82 (1H, d, J=6.9 Hz, H-1"),
4.58 (1H, d, J=11.4 Hz, H-6a"), 4.42 (1H, dd,
J=11.6, 8.1 Hz, H-6b"), 3.75~3.35 (4H, s, H-
2"~5"),2.78~2.66 (2H, m, H-3, 4), 2.12 (1H,
s, H-1); “"C-NMR (150 MHz, CD,0D) &. 210.2
(C-2), 166.8 (C-7"), 155.8 (C-4"), 145.1 (C-
3", 5"y, 128.8 (C-2', 6'), 116.4 (C-3", 5"),
76.7 (C-5"), 73.5 (C-4"), 63.6 (C-6"), 47.2 (C-
4),28.6 (C-1, 3), LLE¥IESCHk [6] HiA%
A2, HEEE N lindleyin,

LEY19. TEMAE, ESI-MS m/z: 477.143 0
[M-H] ,'H-NMR (600 MHz, CD,0D) &: 7.14 ~
6.99 (4H, m, H-2", 6", 2", 6'), 6.88 (2H, d,
J=8.1Hz, H-3',5"),5.12 (2H, dd, J=15.6, 8.4
Hz, H-1", 2"), 3.95~3.53 (4H, m, 4H, H-3"~
6"),2.75 (2H, dd, J=13.2, 5.5 Hz, H-3, 4),
2.10 (1H, s, H-1); "C-NMR (150 MHz, CD,0D)
8: 211.1 (C-2), 167.6 (C-7"), 157.4 (C-4'),
146.5 (C-3", 5™), 139.9 (C-4"), 136.8 (C-1"),
130.3 (C-2", 6"), 121.4 (C-1"), 118.1 (C-3',
5"y, 110.3 (C-2", 6"), 101.4 (C-1"), 76.2 (C-
5"y, 75.3 (C-2"), 71.6 (C-4"), 62.5 (C-6"),
30.7 (C-3), 29.9 (C-1), DL E%dES3CHk [17]
OB FEAR—FL, BEE N isolindleyin,

&9 20, TCEHAK, ESI-MS m/z: 629.153 8
[M-H] .'H-NMR (600 MHz, CD,0D) §: 7.09
(2H, s, H-2", 6'), 6.95 (2H, d, J=8.2 Hz, H-
3',5"), 6.82 (2H, d, J=8.2 Hz, H-3", 5"),
4016

4.64 (1H, d, J=11.1 Hz, H-6b"), 4.47 (1H, dd,
J=11.5,7.7 Hz, H-6a") , 3.35~3.85 (4H, m, H-
2"~5"),2.71 (2H, d, J=5.1 Hz, H-3, 4), 2.11
(IH, s, H-1); "C-NMR (150 MHz, CD,0D) &:
211.4 (C-2), 169.8 (CO), 167.6 (C-4"), 157.1
(C-4"), 136.8 (C-1"), 130.3 (C-2', 6'), 121.4
(C-1"), 118.1 (C-3', 5'), 101.2 (C-1"), 76.3
(C-3"), 75.8 (C-2"), 75.2 (C-5"), 72.2 (C-4"),
64.8 (C-6"), 45.8 (C-3), 30.0 (C-1), Lt F%k#m
53wk [6] A B, HEEN 4 (4-
hydroxyphenyl ) -2-butanone 4’-0-B-D- (2, 6-di-O-
ealloyl) glucopyranoside,

&9 21, AR, ESI-MS m/z: 389.126 2
[M-H] ,'H-NMR (600 MHz, CD,0D) §: 7.45
(2H, d, J=8.4 Hz, H-2', 6'), 7.08 (2H, d, J=
8.4 Hz, H-3", 5"), 6.47 (2H, s, H-2, 6), 6.18
(1H, s, H-4), 4.93 (1H, d, J=6.8 Hz, H-1"),
3.91 (1H, d, J=11.8 Hz, H-6b"), 3.71 (1H, dd,
J=12.0, 5.4 Hz, H-6a"), 3.44 (4H, dd, J=35.1,
5.9 Hz, H-2"~5"); “"C-NMR (150 MHz, CD,0D)
8: 159.7 (C-3, 5), 158.7 (C-4'), 141.0 (C-1),
133.2 (C-1"), 117.9 (C-3', 5'), 102.9 (C-4),
102.2 (C-1"), 78.2 (C-5"), 78.0 (C-3"), 74.9
(C-2"), 71.4 (C-4"), 62.5 (C-6"), UL FEdR5 X
Mk [18] HRIEFEA—I, WU E N resveratrol 4-0-
B-D-glucoside,,

4 FETEERFNE SFEERHDHIE R R

ZHOCER [19] ik, WESSWAH ., AJRA .,
YR AN as AL, SCE ¥ 50 wL BESIAR (2
mmol/L) F150 wL FEMEBGIL (PBS @ FEWEEG =8 :
1) /ZZZENERER (PBS « ZZEHEfE=4 1) JIA 48
LM, 37 CHMEE 10 min, fF1A 50 pL 50
mmol/L FEMIA R L 1 mmol/L 2 WAL, 37 C
JE 20 min, L RBPHCA 90 °C VL E/KIBER A& 15
min, FEACEEE 2, e AR 2RI, i
P HRAE 505 nm A AL I 8 OGEE , THEEAE A X
FEWERG, 2 2P R g 5, AR = [1-
OS2 TR A A AR . R R 2 A T R
W PBS 08, &4 PBS, LABT-R B0 R FH

M 1AL, A 10~16 FT 18 ~ 21 X fE K
RO 4 7E 50% LA b, HP ka9 11, 13~
16, 18, 19 By Ziks] 7 80% LA |, L& 1~
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9 1 17 MM H R IILE 50% DL, it — 4 Xkl =
KT 50% 16 A WY 10, (1 BEATI0 5, 45 50 03
1, WALEY 15~ 16 MHISUR B, 10,165 5

4 23.78 . 14.67 pmol/L,
100

/%

1234567 891011121314151617181921
E1 JUEYIEEEEENZI
Fig. 1 Effects of various compounds on sucrase
®1 BUEWIC,H (x5, n=3)

Tab.1 IC,,values of various compounds (x+s, n=3)

st/ ICsp/ (pmol -L7")

10 >50
11 >50
12 >100
13 >50
14 >100
15 23.78+7.45
16 14. 67+0. 98
18 >50
19 >50
20 >100
21 >100

o A 0. 760. 07

LAY 20 BT AR, REEIEATEE 205
TEPERFSE, B 2 AT, fG 9 10~11, 13~16,
18~19 1 21 HYAMHIRITTE 50% LA I, i — 25X
R IE KT 50% WL A T 1C, EHM I, 25
WL 2, AL A 15~ 16 M SCR R, 10,14

43504 31. 35, 25.56 wmol/L,
100

/%

0
1234567 891011121314151617181921

B2 HLEYXEFEIEEENRNE
Fig. 2 Effects of various compounds on maltase
x2 BUAWIC,HE (xxs, n=3)

Tab.2 IC,,values of various compounds (x+s, n=3)

&Y 1C5y/ (wmol -L71)

10 >50
11 30.914. 24
13 >100
14 >50
15 31.35+1.23
16 25.56+0. 74
19 >50
21 >50

B i 1.160. 02

5 Wit54ie

PRGN FREE R 22 ZE IR0 06 P R,
e AR FIRERZE , R TR RO
S AT AR5 %) TR R A2 2R R P R 1, R
AP ETRREE (15~16) MR Xt
THERRE FIREMT (14~16), FiE T
BB TIRE B TCAMIHG N, RERHBG RN 2P0 R
Wl EAN B R, IR BT IE S, AR R
TR A T 28 1 AT AR %) TR 6 R 2 25 M il
IRITEYE, %SRS N I P RR B AR Y
BN, VR AMIEPEIZ TR SR O TR 2 4y
AETF ISR (18~19) [RIREEAG 400 il JE
MR ZZ ZE IR B0 05 1

ARSI R AR T A AR ) 21 MBS
Y, GRS, WmbE, RTHEZE, Mk e
FRRERE S R CHR2s, b ille s | WapL g
TERME . R T FRZE RN 4 20 25 0 TR AN 22 250
T PO A0 A, R X L2 R oy R R B AR
HREARA Jo IR ) 2 o, HR B TR iX
JUZE B3 () TR T 0 A2 250 T 1 005 e 7 S B R A
FATT, ARWFFE S5 A B R RO R 1 R ) 1
WEZG5) T RbER AL TR AR, MRS TR
SR BUNE PRIR 25T R ARE T 555
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EF LC-MS/MS 5 HPLC Lt B AKRINEE YW R LU FER S

M, BEAX, x#K, XRAK, KEW, KKE
(WERFEHAE, LK FEH 250355)

WE. BH  WEARINE S AR LM E s 225, Ak LC-MS/MS - s A28, R HALO C iS4
(2.1 mmx100 mm, 2.7 pm); WEHHAK (F0. 1% HER) -0 (& 0.1% HER), BN ; AR E 0.3 mL/min;
FEIR 30 °C; IAAHmISE B IR, IESRE T, HPLC W 12 Fib el &, RA Syncronis C it (250 mmx
4.6 mm, 5 pm); WEIHK (& 0.1% BERR) -2, BREEVERL; AR E 1.0 mL/min; HR 30 °C; K% 280
nm, RAFEBSHT, IE RN ZRFI G E 2 RS, BRI 50 Flisy, 12 ANEMRU R 2R
W, AN G S s, AT GERMR LR EX AR NS Y 0 2 5w 8.
it AR 5 FYIR IR S R AR 2R, BTN AN B AR A Z AT,

KR ARJN; BEARIK; BIHARIR; HAARIK; W#EAIR; /b5 ; LC-MS/MS; HPLC; F4a44r; B8 —
T 553 Hr
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