WA 2B Z BRI F R 2 B 3

By, #ege T, EAAE, FF %, M, NFH, S, KPS, TR, 7, TAE, £EH, &7
R ZHT (JesnpESRE R 2k, st 102488)

WE:BH ArRHATT R OEFLGF RE, AT IFMNERENER,, FiE B0 EA EEB AR T B TEs 3R
A5 8940 3 R BAT o0 B A S Al | SRS R 18 AR R S R R S S A S ey 2 45 R R 2, 2-BR R - 1- 5 A A (DPPH) #= 2,
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SH16.7 0 8 AA — TR EAEME A2 55 Trakkxd B A & Cayidt, it WM 2 ~11 A8 RMFEABHY F 5 B3],
KEW R EME R R A
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Chemical Constituents of Ethyl Acetate Extract from Moringa oleifera Leaves

ZHOU Lipeng, LUO Xiaowei, WANG Shukai, CHANG Zihao, HU Qian, LIU Yuqi, GAO Ye, CHEN Yinxin,
WANG Baojin, HUANG Ya, WANG Zhaohui, CUI Yitong, LIU Yue* , ZHANG Lanzhen * ( School of Chinese Pharma-
¢y, Beijing University of Chinese Medicine, Beijing 102488, China)

ABSTRACT: OBJECTIVE To study the chemical constituents of ethyl acetate extract from Moringa oleifera leaves. METHODS

The chemical constituents of ethyl acetate extract from Moringa oleifera leaves were isolated and purified by chromatographic methods. The
structures of isolated compounds were identified by MS and NMR data. DPPH and ABTS were used to test the antioxidant activities of the
compounds in vitro. RESULTS  Fourteen compounds were isolated from ethyl acetate extract of Moringa oleifera leaves and identified as
icariside B1 (1), (3S)-0-B8-D-glucopyranosyl-6-[ 3-oxo-(2S)-butenylideny ]-1, 1, 5-trimethylcyclohexan-(5R)-ol (2), icariside B2
(3), 9-hydroxy-megastigma-4, 7-dien-3-one-9-0-B-D-glucopyranoside (4), tectorigenin (5), tectoridin (6), iristectorin A (7), iris-
tectorin B (8), 5-hydroxy-2-hydroxymethylpyridine (9), androsin (10), 3, 4, 5-trimethoxyphenyl-1-0-8-D-glucopyranoside (11),
1-0-(4-hydroxymethylphenyl ) -a-L-rhamnopyranoside (12) , benzyl-O-8-D-glucopyranoside (13) and methyl 2-[ 4-( a-L-rhamnopyrano-
syl) phenyl | acetate (14), respectively. Among them, compounds 6, 7 and 8 had certain antioxidant activities, but the activities were
weaker than that of vitamin C as positive control. CONCLUSION Compounds 2 —11 are isolated from Moringa genus for the first time.

KEY WORDS: Moringa oleifera Leaf; structure identification; isoflavone; antioxidant activity

AR B EIRE o PRI, HE— 20 JT ORI {2
BIPBIRGE , A e A i 22 T (R A BT 26 R TR
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6 Rj=H R,=H R;=p-D-glucoside
7R;=CH; R,=OH R;=p-D-glucoside
8 R=H R,=OCHj; R;=p-D-glucoside

OH
12

1 RAHZBRZEHLaN1~14 MK

Fig.1 Chemical structures of compounds 1 —14 from ethylacetate extract of Moringa oleifera leaves

1 X5

Bruker Advance NEO-400 MHz BU#8 S 4% wf 24k
1, Bruker Advance NEO-600 MHz U8 5 4% g 95
AL (5 [E] Bruker /] ) ; 322K K Q Exactive FOCUS Ji
4% ( 3% B ThermoFisher Scientific /A ] ) ; SHIMAD-
ZU il 2% B OB A5 (H A B A A ;
Kromasil Eternity XT 5-C ¢ JZ AH f8,3i% 43 ( Fij #it Kroma-
sil 2307 ) s N-1300 Jig §% 78 K AR (- it 2 A A A B
23w]) s NVP-1000 7 i 6 3025 5 (b i 2 WS A
FRAT]) s AX124ZH BUTJ7 50 Z— WA KO (Ol
T LS AR A PR 7)) 3 A 00 33 SRk Mg (b T
AR IR B2 1 ) 5 A 8335 1 /o 6 ik e
AR (ODS) ( H A YMC /A #] ) 5 Sephadex LH-20
(¥t GE Healthcare Bio-Sciences AB /7)) 5 fE B
REIS (T BiPefe ) ) s B ggal) s it . &
R TR P L T T A0 e (Al ) 52,2056
R (3-& BT e me-6-fif R ) — £k #h (ABTS) |
1, 1-ORBE-2- i SR i (DPPH) A4 A= R C( |
IR E YRR BRAH]) o

B 258 0 F L BOL R B A IRSTUEL
al, s Al R BE 2R 2 8 RXNFR A
HAZIE E AP R AEY A (Moringa oleifera
Lam. Encycl. ) {0,

2 RSB

OB 29. 8 kg, 10 fFAR AR BB 80% L1
[BLALFR R 2 U, AR 2 h, A IR IO, W4 2 JCHEER
JER R ERE 7. 67 kgo SRF LUK HUKK A1

FPIE 22 ek 2024 4F 1 HER 59 B45 2 )

2
5R,=H R,=H Ry=H 6N

Mk LR O TR IE T BEAE I, 15 3 LR L R HR A
899.5 g, LFRLERIATRERCHE (il 435, IR A —
AHBE: FEE(1:0—0: 1) SEATHB BE PR, 1531 8 4
sy (Fr. 1 ~Fr.8) . Fr.2(195 g) Z6E A 638 7
By, D P e- P RE(1: 0-0: 1, ) BEREBENE, 153 8
AFAY (Fr.2-1 ~ Fr.2-8) . Fr.2-1 (78 g) & X H
ODS #: #il i % % HPLC #ifb )55 3k &59 S
(10.8 mg) . Fr.4(146 g) 2R B A (A3 40 25, DL
AHBE-HEE (50: 1-50: 1) B EEBEL, 15 3] 6 4~ 73
(Fr.4-1 ~Fr.4-6), Fr.4-1(24.5 g) 2 #H ODS #+
Al £ % HPLC 4ifb )5 81659 3(12.2 mg) fk
AY13(13.2 mg) Fifb S 14(12.1 mg) , Fr.4-2
(43.5 g) 28 SR Mk e AT €833 43 15, DA — U - HH i
(40: 1-0: 1) # BEPEE, 755 6 343 (Fr. 4-2-1 ~
Fr.4-2-6), Fr.4-2-1 (4.9 g) Z )2 A ODS il 2
B HPLC 4lifbJ5 153 214k 4(7.1 mg) (L& 9
(10.3 mg) b5 10 (8.7 mg) FifL & 11
(7.0 mg) .Fr. 42-3(28 g) Z: [ #H ODS #¥ il i £ 7
HPLC 4ifb 5 15 24k 59 6 (13.0 mg) b5 7
(13.0 mg) b5 8 (157 mg) ML &) 12
(15.7 mg) o Fr. 424 (10.4 g) % Sephadex LH-20
BEWCHE s AH ODS A il 5 8 HPLC 4lifb )5 153 21k
A 1(18.2 mg) Ffb54) 2(10. 4 mg) ,

3 HEWERE

AP AT ERHA ,m. p. 117 ~118 C,
ESI-MS m/z: 409 [M + Na]* . H-NMR (600 MHz,
DMSO-d,) 6:1.97 (1H, m,H-2a),1.33 (1H, m, H-
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2b),4.16(1H, m,H-3),2.24 (1H, m, H4a) ,1.27
(1H,m,H4b),5.77(1H,s,H-8),2. 11 (3H, s, H-
10),1.32(3H,s,H-11),1.28 (3H,s, H-12),1.07
(3H,s,H-13) ,4.24(1H,d,J=7.7 Hz,H-1") ,2.89
(IH,m,H-2"),3.17(1H,m,H-3") ,3. 10(1H, m, H-
4'),3.05(1H,m,H-5") ,3.65(1H, m,H-6"a) ,3. 44
(1H,m,H-6"b) ,” C-NMR (150 MHz, DMSO-d,) §:
35.5(C-1),46.9(C-2),70.7(C-3),46.0(C4),
70.4(C-5),118.6(C-6),209.1(C-7),99.7(C-8),
197.8(C9),26.1(C-10),28.7(C-11),30.3 (C-
12),31.6(C-13),101.3(C-1"),73.5(C-2"),76.8
(C-3"),70.0(C4"),76.8(C-5"),61.0(C-6"), D&
GRS SR L 13 ] 40E 1Y 7 A2 K B (lcariside
B1) % BUEEA — 3,

e 2. HETEL B AR, ESI-MS m/z: 409
[M+Na]*,"H-NMR (400 MHz, DMSO-d,) §:1.97
(1H,br d,J=14.5 Hz,H-2a) ,1. 23(1H,overlapped,
H-2b) ,4.16 (1H,m,H-3),2.21 (1H, overlapped , H-
4a),1.23 (1H, overlapped, H4b),5.84 (1H, s, H-
8),2.21 (3H,s,H-10),1.05(3H, s, H-11),1.37
(3H,s,H-12),1.27(3H,s,H-13) ,4.23(1H,d,J =
7.8 Hz,H-1"),2.88 ~3.17(4H,m,H-2" ~5") ,3. 68
(1H, m, H6"a),3.46 (1H, m, H6'b)."” C-NMR
(100 MHz,DMSO-d, ) 8:35.4(C-1),46.9(C-2),
70.9(C-3),46.1(C4),70.5(C-5),118.4(C-6),
208.9(C-7),100.0(C-8),199.0(C9),26.7 (C-
10),31.8(C-11),28.6(C-12),30.4(C-13),101.7
(C-1"),73.5(C-2"),76.8(C-3"),70.0(C4"),76. 8
(C-5"),61.0(C-6") . LA F%udh 5 3CHk 14 ] B /Y
(3S)-0-B-D-glucopyranosyl-6-[ 3-oxo-( 2S ) -butenyli-
deny]-1,1, 5-trimethylcyclohexan-( 5R ) -ol X H& FL A
—3

&Y 3: A ICER B AR, m. p. 100 ~101 C,
ESI-MS m/z: 409 [M + Na]*_,'H-NMR (400 MHz,
DMSO-dy) 6:1.69(1H,dd,J=15.1,8.5 Hz,H-2a),
2.34(1H,dd,J =14.3,6.4 Hz,H-2b) ,3.77(1H,m,
H-3),1.28(1H, m,H4a),1.60(1H,br d,J =13.0
Hz,H4b),7.09 (1H,d, J =15.8 Hz, H-7),6.02
(1H,d,J =15.8 Hz,H-8),2.25(3H,s, 10-CH, ),
1.15(3H,s,11-CH, ), 1. 13 (3H, s, 12-CH, ) , 0. 87
(3H,s,13-CH,) ,4.19(1H,d,J =7.8 Hz,H-1"),
2.87 ~3.66(6H,m,H2' ~6") ., C-NMR (100 MHz,
DMSO-d,) 6:34.5(C-1),43.8(C-2),69.8(C-3),
36.7(C4),66.6(C-5),69.1(C-6),143.3(C-7),
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132.4(C-8),197.5(C9),27.4(C-10),28.8 (C-
11),25.1(C-12),19.8(C-13),101.0(C-1"),73.5
(C-2"),76.8(C-3"),70.1(C4"),76.8(C-5"),61.0
(C-6") o DA KOS5 SOk [15 ] 41H /Y 72 - 42 0CH
B2 (icariside B2 ) X} B IEA—3 .

EY 4. HEICEIRHAR ,m. p. 153 ~154 C,
ESI-MS m/z: 405 [M + Cl]~.'H-NMR (400 MHz,
CD,0D) &: 2.47(1H,d,J =16.7 Hz,H-2a),2.05
(1H,d,J=16.7 Hz,H-2b) ,5.88(1H,m,H4) ,2. 69
(1H,d,J=9.4 Hz,H-6),5.75(1H,dd,J=15.8,9.8
Hz,H-7),5.58(1H,dd,J=15.8,7.1 Hz,H-8) ,4.47
(1H,m,H9),1.28(3H,d,J =5.7 Hz,10-CH; ),
0.99(3H,s,11-CH,),1.03 (3H,s,12-CH; ), 1.98
(3H,s,13-CH,),4.28 (1H,d,J =8.2 Hz,H-1"),
3.23(1H,m,H-2"),3.26 (1H,m,H-3") ,3.21 (1H,
m,H4"),3.16 (1H,m,H-5"),3.84 (1H,br d, J =
11.7 Hz, H-6"a),3.62 (1H, m, H-6'b) ,"” C-NMR
(100 MHz, CD,0D) §:37.2(C-1),202.0(C-3),
126.2(C4),165.7(C-5),56.9(C-6),131.2(C-7),
137.0(C-8),74.8(C9),22.2(C-10) ,27.4(C-11) ,
28.0(C-12),23.9(C-13),101.2 (C-1"),74.9 (C-
2"),78.3(C-3"),71.7(C4"),78.2(C-5") ,62.8( C-
6') o LA %S 5 SCHR[16 ] 4R 18 ) 9-hydroxy-me-
gastigma-4, 7-dien-3-one-9-0-B-D-glucopyranoside X
TR —,

&Y S wETEIRH AR, m. p. 215 ~216 C,
ESI-MS m/z: 299 [M - H] ™ .,' H-NMR (400 MHz,
DMSO-dy) 6:8.26(1H,s,H-2),6.41 (1H,s,H-8),
13.02(1H,s,5-0H),3.73 (3H, s,6-0CH, ), 7.36
(2H,d,J =8.6 Hz,H-2',6"),6.81 (2H,d,J =8.6
Hz, H-3',5') ;" C-NMR ( 100 MHz, DMSO-d, ) §:
153.1(C-2),121.4(C-3),180.2(C4),157.4 ( C-
5),131.9(C-6),153.7(C-7) ,94.2(C-8) ,153. 1 (C-
9),104.0(C-10),59.7 (6-OCH, ), 121.6 (C-1") ,
130.2(C-2",6") ,115.1(C-3",5"),157.4(C4"), Lk
R 5 SCHR (17 48 195 B2 1 IC (tectorigenin ) Xof
TR —,

&Y 6. I ETCEIRHAR ,m. p. 272 ~273 C,
ESI-MS m/z: 497 [M + Cl]~,' H-NMR (400 MHz,
DMSO-dy) 6:8.45(1H,s,H-2),6.89(1H,s,H-8),
12.94(1H,s,5-0H),3.77 (3H, s,6-0CH, ), 7. 40
(2H,d,J=8.7 Hz,H-2',6"),6.83(2H,d,J =8.7
Hz,H-3",5"),9.62(1H,s,4’-OH) ,5.09(1H,d,J =
7.7 Hz,H-1") ,3.33(1H, m,H-2"),3.30(1H, m, H-
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3"),3.19 (1H, m, H4") ,3.46 (1H, m, H-5") , 3. 47
(1H,m,H-6"a) ,3.72(1H,m,H-6"b) ,"” C-NMR (100
MHz,DMSO-d, ) §:154.8(C-2),122.9(C-3),180.2
(C4),152.9(C-5),132.5(C-6),156.7(C-7) ,94.5
(C-8),152.1(C9),105.3(C-10),60. 3 (6-OCH,) ,
121.1(C-1"),130.2 (C-2",6"),115.1 (C3",5"),
157.5(C4"),99.5(C-1"),73.2(C=2"),76.7 ( C-
3"),68.6(C4") ,77.8(C-5"),61.2(C-6") . Ll %
P 5 3CHR (18 ] #2181 &5 B 4T (tectoridin ) Xif A B A
—3,

EW T HOTEEKAR ,m. p. 212 ~214 °C,
ESI-MS m/z; 527 [M + Cl1]~ . H-NMR (600 MHz,
DMSO-d,) §:8.41(1H,s,H2) ,6.83(1H,s,H-8),
12.94(1H,s,5-0H),3.79 (3H, s, 6-OCH, ), 7. 05
(IH,d,J=2.0 Hz,H-2"),6.98 (1H, overlapped , H-
5"),6.98 (1H, overlapped, H-6") ,9. 13 (1H, brs,3’-
OH),3.76 (3H,s,4'-OCH;),5.08 (1H,d, J = 6.8
Hz,H-1"),3. 18 (1H,m,H-2") ,4.63 (1H,m,H-3") ,
3.48(1H,m,H4"),3.71 (1H, m, H-5") ,3. 44 (2H,
m, H-6") .," C-NMR ( 150 MHz, DMSO-d, ) §:152.6
(C2),123.3(C-3),180.5(C4),154.8(C-5),
132.7(C-6) ,156.5(C-7),93.7(C-8),152.9(C-9) ,
106.7(C-10) ,60.2 (6-OCH, ) ,122.0(C-1") ,112.0
(C-2"),146.2(C-3"),147.8(C4") ,116.4(C-5"),
119.9(C-6"),55.7(3'-OH) ,100.2(C-1"),73.2(C-
2"),76.7(C-3"),69.7(C4"),77.3(C-5"),60.7(C-
6") o LA FEHE SR 19 ] B iy S R H A (dris-
tectorin A ) Xf BRELA —F(

G 8 . HETEILK AR ,m. p. 212 ~214 C,
ESI-MS m/z: 527 [M + Cl]~.' H-NMR (400 MHz,
DMSO-d,) 5:8.45(1H,s,H2) ,6.86(1H,s,H-8),
12.92(1H,s,5-0H),3.78 (3H, s, 6-0CH, ) , 7. 14
(1H,d,J=2.3 Hz,H2'),6.82(1H,d,J =8.1 Hz,
H-5'),6.98 (1H,dd, J =8.1,2.3 Hz, H6'),3.75
(3H,s,3'-OCH;) ,9.09 (1H,brs,4’-OH) ,5. 08 (1H,
d,J=6.4 Hz,H-1"),3.17(1H, m,H-=2") ,4.60(1H,
m,H-3"),3.46 (1H, m,H4") ,3.71 (1H, m, H-5") ,
3.44(2H,m,H-6") ., C-NMR (100 MHz, DMSO-d, )
5:152.5(C-2),122.2(C-3),180.7(C4),154.9( C-
5),132.5(C-6),156.6(C-7) ,94.0(C-8),106. 6 ( C-
10),60.3 (6-0OCH, ), 121.7 (C-1") ,113.3 (C-=2"),
146.8(C-3") ,147.3(C4") ,115.3(C-5") ,121.5(C-
6'),55.7 (3'-0CH, ), 100. 1 ( C-1"),73.2 (C-2"),
76.7(C-3"),69.7(C4"),77.3(C-5"),60.7(C-6")

FPIE 22 ek 2024 4F 1 HER 59 B45 2 )

DA% 5 5wk 19 [ 4B 19 5 R P B (iristectorin
B) X HRAEA —3

a9 HETEIEKAR ,m. p. 139 ~141 C,
ESI-MS m/z; 126 [M + H]* . H-NMR (400 MHz,
DMSO-d,) 8:7.23 (1H,d,J =9.5 Hz, H-3),7.12
(1H,dd,J=2.9,9.5 Hz,H4),7.98(1H,d,J =2.9
Hz,H-6),4.42 (2H,s, H-7).,"” C-NMR (100 MHz,
DMSO-d,) 6:151.6(C2),122.6(C-3),121.1(C-
4),152.9(C-5),136.6(C-6),64.0(C-7), UL ¥k
P 5 3CHR [20 ] HeiA Y 5-78 -2- 58 B Bk g (5-hy-
droxyl-2-hydroxymethylpyridine ) X} B B Ax—35

WEW 10 A EHAR, m. p. 199 ~200 °C, ESI-
MS m/z: 351 [M + Na]*,'H-NMR (400 MHz, DM-
SO-d,) 8:7.46(1H,d,J=2.4 Hz,H2),7.17(1H,
d,J]=8.4 Hz,H-5),7.58(1H,d,J =8.4,2. 4 Hz, H-
6),2.54(3H,s,H-8),3.82(3H,s,3-0CH,),5.06
(I1H,d,J =7.2 Hz,H-1"),3.17 ~3.49 (5H, m,
H2'~5",6'b),3.67(1H, m,H-6"a) ,"” C-NMR ( 100
MHz,DMSO-d, ) §:130.8(C-1),110.9(C-2),150.6
(C3),148.7(C4),114.1 (C-5),122.7(C-6),
196.5(C-7),26.5(C-8),55.6 (OCH,),99.4 (C-
1'),73.1(C2"),77.1(C-3") ,69.5(C4"),76.8(C-
5'),60.6(C-6") . LA EEdE 5 3CHR[21 ] Hirif 15 e
PTHEE (androsin ) Xf BEHEAR— 3

AP 11 (B A, m. p. 201 ~202 C, ESI-
MS m/z: 369 [M + Na]*.'H-NMR (400 MHz, DM-
SO-d,) 6:6.37 (2H,s,H2,6),3.73 (6H,s,3,5-
OCH,),3.58(3H,s,4-OCH,) ,4.77(1H,d,J =7.5
Hz,H-1'),3.33(1H,m,H-2"),3.22(1H,m,H-3"),
3.09(1H, m,H4"),3.22(1H,m,H-5") ,3.70 (1H,
m,H6"a),3.42 (1H, m, H6'b) ,"” C-NMR ( 100
MHz, DMSO-d, ) 8:154.0 (C-1),94.3(C2,6),
153.1(C-3,5),132.3(C4),55.7(3,5-0CH, ) ,60. 1
(4-OCH;),101.0(C-1"),73.3(C2"),76.9(C-3"),
70.1(C4"),77.3(C-5"),60.9(C-6"), VI %I
SCHR[22 1 fRIE Y 3,4, 5-= H & Jk-1-0-8-D-F i 4
% M (3, 4, S-trimethoxyphenyl-1-0-8-D-glucopyr-
anoside ) X BEEEAN—Z(

e 12 A TTLEE B AR, ESI-MS m/z: 305
[M +Cl]~.,'H-NMR (600 MHz, DMSO-d,) §:7.23
(2H,d,J=8.3 Hz,H-2,6) ,6.97(2H,d,J =8. 3 Hz,
H-3,5),4.41(2H,s,H-7),5.33(1H,d,J =1. 8 Hgz,
H-1"),3.81(1H,m,H2") ,3.64(1H, m,H-3") ,3.27
(1H,m,H4") ,3.46(1H,m,H-5") ,1.09(3H,d,J =
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6.2 Hz, H-6") ,"” C-NMR ( 150 MHz, DMSO-d, ) §:
135.9(C-1),127.9(C-2,6),116.2(C-3,5),154.9
(C4),62.5(C-7),98.5(C-1"),70.3(C-2"),70.5
(C-3"),71.8(C4"),69.4(C-5"),17.9(C-6"), D&
B S SOk 23 B R 1-0-(4-F LR IL) -
L-ntk i F 2= 83 (1-0-(4-hydroxymethylphenyl ) -a-L-
rhamnopyranoside ) %f B FLA—Ff

&Y 13 HETEEH AR, m p. 123 ~125 C,
ESI-MS m/z: 305 [M + Cl]~,' H-NMR (400 MHz,
DMSO-d,) 6:7.26 ~7.45(5H, m, H-1 ~5),4.83
(IH,d,J =12.2 Hz,H-7a) ,4.58 (1H,d,J =12.5
Hz,H-7b) ,4.23 (1H,d,J =7.7 Hz,H-1") ,3.01 ~
3.15(4H,m,H-2" ~5") ,3.71 (1H, m,H-6"a) ,3. 46
(1H,m,H-6'b) ., C-NMR (100 MHz, DMSO-d,) §:
70.1(C-1),127.4(C-2),128.2(C-3,7),127.6(C-
4,6),138.1(C-5),102.1(C-1"),73.5(C-2"),76.8
(C-3"),69.5(C4"),77.0(C-5"),61.2(C-6"), DL
AR 5 SOk [24 ] i 0E 1Y R 5E-0-B-D-F % BE
( benzyl-0-B-D-glucopyranoside ) X B Fe AR —F

a4 B ETCE R AR ESI-MS m/z: 347
[M +Cl]~.,'H-NMR (400 MHz, DMSO-d,) 8:7.18
(2H,d,J=8.3 Hz,H-2,6),6.97(2H,d,J =8.3 Hz,
H-3,5),3.59(2H,s,H-7),3.60(3H,s,H-9),5.33
(1H,brs,H-1"),3.81 (1H, m, H-2") ,3.63 (1H, m,
H-3"),3.27(1H,m,H4") ,3.46(1H,m,H-5") ,1. 09
(3H,d,J =5.3 Hz,H-6") ,"”C-NMR (100 MHz, DM-
S0-d,) 6:127.7(C-1),130.5(C-2,6),116.4(C-3,
5),155.1(C4),39.5(C-7),171.9(C-8) ,51.7(C-
9),98.5(C-1"),70.3(C-2"),70.5(C-3") ,71. 8 (C-
4"),69.5(C5"),18.0(C-6"), LI E¥HE S SCHk
[25] it i B9 methyl 2-[ 4-( @-L-thamnopyranosyl )
phenyl | acetate XffAEEA—3K

4 MEULHHFEEER
4.1 HuEATE AR
4.1.1 ABTS 5238 % 2,2-BXA-— (3-4 37K
FFmEme-6-ffE) — L (ABTS) A H 5 1 B 52 56 i
TEBRA I 3 815 2 A6 G, 5290 07162 2% 3
Wk[26], 43 BIlC S 20 mL 7. 0 mmol + L™" ABTS-Z, i
WS 20 mL 5 mmol « L' K, S, 0y- L WEE W, %A
FURA) e & IREEOG IR FF 12 ~ 16 h, 755 ABTS fif 45
o BU1.25 mL fE#5 3 & 25 mL B0, INZ& K E
7,193 ABTS TAEW ., W20 pL AS[a]ik & 0 FF i
SR 200 wL ABTS T AR & T 96 fLARH RS ,37
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CHOEIFF 6 min, HIFFHALAE 734 nm 40 7E W6
JEH Aio [RIEHINSE 20 Wl AN [ 3 B2 (1 5 15 VR
200 wL 7K WRIE AT JE MG RE Ay Aj, DA BRAE S A
BB i 52 m; DL & 20 pL JGK & AT 200 pL
ABTS TLAEWRIR A 5 WO EE S Ac, 1E 25 L1 41,
DA B A4S 4153 S = 4P AT 5250, AEAE R C /RN B
PEXT BRIP4 1 R

ABTS AT BETHBR (%) = [1 - (Ai - 4j)/

Ac] x100% (L)
4.1.2 DPPH 523y %] DPPH [ i 3L i5 4 5c i

i e MR I 2 AR B A B 9, LI T 5%
SCER[26], Bt ® 50 mL 0.2 mmol + L™" DPPH-Z, i
VEIRAE R AR, B ORAE . HL S0 L AS[RI Mk BE (1)
FEAA RO 100 WL DPPH TAEW & T 96 fLA iR
%7,37 CHOGIFF 30 min, HIEFHRLAE 517 nm L0
FEMROGRE Ry A [RIIHINAE SO L AN [a) ik B2 B4 S i
R 100 L /KRR A TG IROGEE R Aj, ATH BRAE
rn AS B B 2 5 DL S 50 L JooK L EEFNL00 pL
DPPH TAEWIR G 5 MR OGE A Ac /E s HAL
DL b4 o i = P AT S, A gEAE 2R C AR FH
PEXT R, IF 4 A 2 115

DPPH HH HEIEBR (%) = [1 - (Ai - 4j)/

Ac] x100% ~(2)
4.2 4 E
4.2.1 X} ABTS HHFEMER iR ER, LGV

6.7 F1 8 FI X ABTS A AT M BRAE ST, Horh ik
EY 8 VE i, 105~ (83.73 £0.61) pmol + L7';
AW T IR ,1C,H(120.73 £3.61) pmol « L™ ;4L
EY 6 555 ,1C,, K (205.40 £6. 1) pmol - L',
HA A G LT X5 ABTS B ¢ 5 JC 75 BRAE T, A
BF, BHOME XF B/ 4k 4E & C X ABTS 1§ 1G5, A
(70.03 £0.39) pmol -+ L',

4.2.2 X} DPPH H iR miEk 45 ER, HA
1G4 8 KA %) DPPH A 555 5 BREE ST ,1C50
(207.73 £15.45) pmol « ™", HAhfbA 4 JLF*F
DPPH [ B ZETCHE BRAVE AT, R B, FHMEXT R ZEA= 3= C
%} DPPH [) 1C4, 4y (68. 03 £2.08) wmol - L',

5 3 i

BARMAE BRI, A R B e MY
HRET MY BERG HEE R WRETZ T TR 2
B RS TT o ASWF IR I LR L BRI
Fe2E o T B A alife, L% 14 Me B,
5G4 DRI EY 4 D REERIEY 1 Ak

HE 220 2024 4 1 55 59 B4 2 )




WESE AW 5 AR B LA, o 10 MK
B E WA B b o B 2, 292 (3S) -
0-B-D-glucopyranosyl-6-[ 3-oxo-( 2S ) -butenylideny |-
1,1,5-trimethylcyclohexan-(5R) -ol \J& -2 K F B2
9-hydroxy-megastigma-4, 7-dien-3-one-9-0-8-D-gluco-
pyranoside SR H T SR HE  GREPH A GEN
T B S dE-2- 5 IEALNE \FEJAT BT A 3 ,4,5-=
HAJE-1-0-B-D-ZK I A 4 BE Y . HOR I H RTE 2025
BE T KRB ER IS, bR BB A
A6 AR PRIR A e W I S T T T B R 2
& W AE BRI P i B A XS 8D [R] IR ABTS il
DPPHAFL AT EMIA LS SR LW, S B R 5 W)
SEROR I FR A ATE PR, 6 T ORI —Fh
B AR Y B AT — P W THUOKR
L2 AT B AR A AR S AR - 1 24554
Yy SRR ST BE0E 1 LA, [R] i, to ) SR 1 S B
PRI S 2D TP AR IR AL T —E R 8
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