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Chemical constituents from roots of Astragalus englerianus and their
anti-oxidative activities

XIAO Chao-jiang, QIU Lin, XU Wei, DONG Xiang, JIANG Bei
Institute of Materia Medica, College of Pharmacy and Chemistry, Dali University, Dali 671000, China

Abstract: Objective To study the chemical constituents from the roots of Astragalus englerianus, and to determine their
anti-oxidative activities. Methods The compounds were isolated and purified by silica gel, RP;5, and Sephadex LH-20 column
chromatography, then their structures were elucidated on the basis of spectral data and physicochemical properties, and anti-oxidative
activities were tested by DPPH method. Results Twenty-nine compounds were obtained from the ethyl acetate fraction of the
methanol extract from the roots of A. englerianus and identified as isoliquiritigenin (1), 4’-hydroxy-2, 4-dimethoxychalcone (2),
xenognosin  (3), formononetin (4), calycosin (5), prunetin (6), (3R)-vestitol (7), liquiritigenin (8), (6aR,
11aR)-medicarpin-3-O-f-D-glucopyranoside (9), olean-12-en-3f, 22, 24-triol (10), friedelin (11), B-sitosterol (12), stigmasterol (13),
7B-hydroxysitosterol (14), 7-oxositosterol (15), 3p-sitosteryl (9'2)-9'-heptadecenoate (16), stigmast-4-en-3-one (17), Sa,
8a-epidioxy-ergosta-6, 9, 22E-trien-3B-ol (18), 5o, 8a-epidioxy-ergosta-6, 22E-dien-3B-ol (19), D-2-O-methylinositol (20),
octacosanol (21), methyl stearate (22), eicosanoic acid (23), heneicosanoic acid (24), oleic acid (25), linoleic acid (26), a-linolenic acid
(27), tripalmitin (28), and trilinolein (29). The ethyl acetate soluble portion, compounds 1 and 3 showed DPPH free radical
scavenging activity with ICs, values of (66.0 = 1.8), (64.3 £ 0.4), and (57.1 £ 1.2) pg/mL, respectively. Conclusion This is the first
report on the compounds 2, 3, 6, 10, 11, 14—22, and 28 from the plants of Astragalus Linn., and all the compounds are obtained from
A. englerianus for the first time. 4. englerianus is found to possess the potent anti-oxidative activity.
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G DRe . AEENLARARE . PUES7 . U4, Bt
RS AR SEE T, AEPUMRE . U B SE JT AT
BFEMN . B SRR N 3 R R e
1 Astragalus membranaceus (Fisch.) Bge. 558 15 75
1 A. membranaceus (Fisch.) Bge. var. mongholicus
(Bge.) Hsiao™, XPFHIMIAE = ICRRM M. R
M, BT, UEETH 2 R, Bl
ZHX K EHEYFE T FE, AWK ER
WY AL —, W2l KEEE R 2
B Ry IZ N, B AR 25 F Dh kS I
AN 25 B R R RN R S R
', HAERZERSBRAHATRG . IRAKHIITT
Ko NEMARYGE T e By, AREA
SEH AT T2 P AN PO R EEESR 2 000~3 700 m i
Wemksk, HAmAMER FHHZEDIR, £ (g
AR FRRRR B R AR SIS Astragalus
englerianus Ulbr. WU G, K 1% 5y B H AR 45
EURP L 53 #7 . DPPH LSS R TBL, X HAk 2
B FIAEPTE EEAT 7RG, 45 R ML YIR
SR I (MBS TR L6047 7> B A3 2] 29 MG
W, 43 % 5 A S H HE (isoliquiritigenin, 1)+ 4'-
A2, 4- WAL A H B (4-hydroxy-2, 4-
dimethoxychalcone, 2). xenognosin (3). T #i{EH&
(formononetin, 4). EFEF M (calycosin, 5)+
P35 Z% (prunetin, 6). (3R)-vestitol (7). HH 2%
( liquiritigenin , 8) . (6aR, 1laR)- 3 ith 48 1] % -
3-O-B-D-# %R [(6aR, 11aR)-medicarpin-3-O-B-D-
glucopyranoside, 9] FFHA-12-45-3p, 22, 24-—[iF
( olean-12-en-3B, 22B, 24-triol , 10 ) . JG #3 il
(friedelin, 11). B-A il (B-sitosterol, 12). & i
i (stigmasterol , 13). 7B-F2 XA B BE (7p-
hydroxysitosterol, 14). 7-% %+ i i (7-oxositosterol,
15). (9'2)-9-+-LIHIR-3B-7 i 2 lE  [3pB-sitosteryl
(9'2)-9'-heptadecenoate , 16] « . i -4- 4% -3- Fiil
(stigmast-4-en-3-one, 17). 3B-F2HE-50, Sa-Hr 4
F18-6, 9, 22E-= M (50, 8o-epidioxy-ergosta-6, 9,
22F-trien-3B-ol, 18). 3B-FJk-50, 8o-Hf 41 15 -
6, 22E-—¥fi (50, 8a-epidioxy-ergosta-6, 22E-dien-3p-
ol, 19). D-2-O-HENIEE (D-2-O-methylinositol,
20). — /i Coctacosanol, 21) Al i 2 FF 1 (methyl
stearate, 22). iR (eicosanoic acid, 23). —

+—4<fR (heneicosanoic acid, 24)- JHi& Coleic acid,
25). YR (linoleic acid, 26) . a-JFJFRFR Ca-linolenic
acid, 27) T/ BB H il —B8 C(tripalmitin, 28).

WP H 3 =8 Ctrilinolein, 29). HApfbh &M 2.
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B GFasq (G S5¥8FAL T D5 DPPH (1, 1- 0% 2-
PRI ME; Aldrich Chem. Co., ZFEE),

ARSI T 26T 2011 4F 11 R H &5 K8
G, b ERRE B RIS T ) AR A
& NK R & Astragalus englerianus Ulbr. HIAR,
FHYIARA (20100928-1b) FEHCT KELA=RE25%: L fk
P AL BRI AL
2 EHSE

KIRFHE T 6.1 kg, FYREJE HEA R R
W6 U, J Rt B B A HE KRR, FHK
HEETR S ANE T I 3 O30 A9AH N A7 A Y
Y. BERR CBEZECY) (100 g) 22 200~300 H ik
R, SAT-IEE AR (1 0—~0 1 1) BAEVE
i, %10 N4 (A~D.

A A5 SRERAT A ChlBE-BSIR 418 10
1=1: Dy RAH RPg A (FREE-K) FHRER
(Sephadex LH-20 % f5-FlE 1 0 1) A, 84065
)11 (87.6mg). 12 (600.0 mg). 13 (600.0 mg)-
16 (874.6 mg). 17 (101.2 mg). 21 (43.8 mg). 22
(39.8 mg). 28 (867.0 mg). B 41434 [ H k(0
W Cf MR- 30 © 1—0 & 1. A1 M EE-I5 IR 41
10 2 1) FIEERAEEIE (Sephadex LH-20, F)j-H
B 10D, &2 (115.6 mg). 6 (65.0 mg).
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15 (121.8 mg). 18 (19.4 mg). 19 (39.3 mg). 23
(168.8 mg)- 24 (34.7 mg)- 25(496.2 mg). 26 (600.0
mg). 27 (500.0 mg). 29 (103.0 mg). C 5=
NEE A UUENTH, A VAR R EERRSNE
Y4 (3493 mg); BREIR & R BIERAE (S CH
HEE- N 10 2 1—0 0 1. fAymBE-BEER O 8S 5 0 1.
S5-FEE 120 ¢ 1D FIBEIRFE S (2B I, 151k
W1 (1155 mg). 3 (202 mg). 7 (882 mg). 8
(35.8mg). 10 (1142 mg). 14 (111.5mg). D4
S AERERAE RS CAmBE-BIR 06 3 0 D, 1556
AN5) D1~Dego Ds JBUE JG AR BTN, LI
BRI EVRSAML A 5 (63.7mg). G =il
NEEEEEDENTE, AP B
HH9 (106.9 mg). 1 5= T E G RIATDLENT
th, SEPIE R BRI EY) 20 (200.0 mg).
3 HM%ETE

&Y 1. B K. "H-NMR (400 MHz,
CD;COCDs) 6: 13.68 (1H, s, 2'-OH), 9.73, 9.22 (%
1H, s, 2X-OH), 8.11 (1H, d, J = 8.9 Hz, H-6'), 7.85
(1H, d, J = 15.3 Hz, H-p), 7.74 (1H, d, J = 15.3 Hz,
H-a), 7.72 (2H, d, J = 8.5 Hz, H-2, 6), 6.94 (2H, d, J =
8.5 Hz, H-3, 5), 6.48 (1H, dd, J = 8.9, 2.2 Hz, H-5"),
6.40 (1H, d, J = 2.2 Hz, H-3"); “C-NMR (100 MHz,
CD;COCDs) 6: 192.9 (-C=0), 118.3 (C-0), 145.2
(C-B), 127.5 (C-1), 131.8 (C-2, 6), 116.4 (C-3, 5),
161.1 (C-4), 114.5 (C-1"), 165.7 (C-2'), 103.8 (C-3"),
167.6 (C-4"), 108.8 (C-5"), 133.3 (C-6"). LA FEE 5
SCHRARIEIEA 0, WS A1 N R H R,

Wt 2. RSO 5 CA-FED . 'H-NMR
(400 MHz, CDCl;) ¢: 8.85 (1H, s, 4-OH), 8.07 (1H, d,
J =15.5 Hz, H-B), 7.96 (2H, d, J = 8.1 Hz, H-2', 6"),
7.56 (1H, d, J = 15.5 Hz, H-a), 7.51 (1H, d, J = 8.1
Hz, H-6), 6.97 (2H, d, J = 8.1 Hz, H-3, 5'), 6.49 (1H,
brd, J = 8.1 Hz, H-5), 6.42 (1H, brs, H-3), 3.81, 3.80
(% 3H, s, 2X-OCH3); "*C-NMR (100 MHz, CDCl5)
5: 190.9 (-C=0), 119.9 (C-a), 140.7 (C-p), 117.0
(C-1), 160.5 (C-2), 98.4 (C-3), 163.2 (C-4), 105.6
(C-5), 131.0 (C-6), 130.5 (C-1"), 1312 (C-2', 6),
115.7 (C-3',5"), 161.5 (C-4"), 55.6, 55.5 (2X-OCHj).
LIS b Somk s 2 A — 5, 3E4 HSQC.
HMBC. COSY il &b i AH S & 15 BfE,
WS B 2 O 432552, 4- WA SE A HL

A 3: AR CRY) . "H-NMR (400 MHz,

CD;COCD;) d: 8.37 (1H, brs, -OH), 7.23 (2H, d, J =
8.5 Hz, H-2, 6), 6.97 (1H, d, J = 8.0 Hz, H-6), 6.78
(2H, d, J = 8.5 Hz, H-3, 5), 6.48 (1H, d, J = 1.8 Hz,
H-3"), 6.39 (1H, dd, J = 8.0, 1.8 Hz, H-5"), 6.34 (1H, d,
J = 16.0 Hz, H-7), 6.18 (1H, dd, J = 16.0, 6.8 Hz,
H-8), 3.80 (3H, s, -OCH3), 3.38 (2H, d, J = 6.8 Hz,
H-9); “C-NMR (100 MHz, CD;COCD;) 4: 130.5
(C-1), 128.0 (C-2, 6), 116.2 (C-3, 5), 157.5 (C-4),
130.7 (C-7), 127.2 (C-8), 33.3 (C-9), 120.4 (C-1"),
159.1 (C-2'), 99.8 (C-3"), 158.0 (C-4"), 107.6 (C-5"),
130.9 (C-6"), 55.6 (-OCH3). LA _LHdin 5 k4R 18 3
AR50, WU EAAY) 3 k) xenognosin.

WA 4: Tota % 5 CERE ) . 'H-NMR (400 MHz,
CsDsN) 6: 8.43 (1H, d, J = 8.6 Hz, H-5), 8.14 (1H, s,
H-2), 7.77 (2H, brd, J = 8.8 Hz, H-2', 6), 7.21 (1H,
brd, J = 8.6 Hz, H-6), 7.11 (1H, d, J = 2.0 Hz, H-8),
7.06 (2H, brd, J = 8.8 Hz, H-3', 5), 3.79 (3H, s,
-OCH3): "*C-NMR (100 MHz, CsDsN) &: 153.3 (C-2),
124.3 (C-3), 176.1 (C-4), 128.7 (C-5), 116.4 (C-6),
164.7 (C-7), 103.6 (C-8), 159.0 (C-9), 118.4 (C-10),
125.1 (C-1), 131.3 (C-2', 6'), 114.7 (C-3', 5), 160.4
(C-4"), 55.7 (-OCH3). LA F %l 15 SOk a8 e A —
), 32 HSQC. HMBC. COSY 4k )
FHOCHE A5 B0IE, WS e B 4 Tl E.

W 5 WEER (IEBE). "H-NMR (400
MHz, CsDsN) 6: 8.43 (1H, brd, J = 7.7 Hz, H-5), 8.18
(1H, s, H-2), 7.81 (1H, brs, H-2'), 7.32 (1H, brd, J =
7.3 Hz, H-6"), 7.19 (1H, brd, J = 7.7 Hz, H-6), 7.09
(1H, brs, H-8), 7.03 (1H, brd, J = 7.3 Hz, H-5'), 3.75
(3H, s, -OCH3); *C-NMR (100 MHz, CsDsN) 8: 153.3
(C-2), 125.4 (C-3), 176.2 (C-4), 128.7 (C-5), 116.4
(C-6), 164.7 (C-7), 103.6 (C-8), 159.0 (C-9), 118.4
(C-10), 126.8 (C-1"), 118.3 (C-2'), 148.5 (C-3"), 149.2
(C-4"), 112.7 (C-5"), 120.9 (C-6"), 56.4 (-OCH3). LA L
$od 5 ScmrdE A5, JF4 HSQC. HMBC,
COSY 4 B wh (RAH DGR & 15 BAE, s et
G5 B .

EW 6: A CAIMEE-TER LW .
'H-NMR (400 MHz, CD;COCDs) §: 13.02 (1H, brs,
5-OH), 8.58 (1H, brs, 4-OH), 8.24 (1H, s, H-2), 7.48
(2H, brd, J = 8.8 Hz, H-2, 6'), 6.93 (2H, brd, J = 8.8
Hz, H-3', 5"), 6.57 (1H, d, J = 1.9 Hz, H-8), 6.37 (1H,
d, J = 1.9 Hz, H-6), 3.79 (3H, s, -OCH3); "*C-NMR
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(100 MHz, CD5COCD3) 6: 154.6 (C-2), 124.2 (C-3),
181.8 (C-4), 163.6 (C-5), 98.9 (C-6), 166.7 (C-7), 92.9
(C-8), 158.5 (C-9), 106.8 (C-10), 122.8 (C-1'), 131.2
(C-2', 6"), 116.0 (C-3, 5'), 158.9 (C-4"), 56.5 (-OCH3).
L Hot 5 Scmk s A -5, E4 HSQC.
HMBC. COSY 4kl &l rh AL OCHRE & 15 B AL,
W B 6 PR R

&Y 7: B Osr i CGRED. [o]'y' —4.84° (c
10.00, MeOH). 'H-NMR (400 MHz, CD;COCD3) ¢:
8.56 (1H, brs, 2’-OH), 8.13 (1H, brs, 7-OH), 7.06 (1H,
d, J = 8.4 Hz, H-6'), 691 (1H, d, J = 8.2 Hz, H-5),
6.52 (1H, d, J = 2.5 Hz, H-3'), 6.43 (1H, dd, J = 8.2,
2.5 Hz, H-5"), 6.39 (1H, dd, J = 8.2, 2.4 Hz, H-6), 6.31
(1H, d, J = 2.4 Hz, H-8), 4.24 (1H, ddd, J = 10.4, 3.2,
1.9 Hz, H-2a), 3.97 (1H, d, J = 10.4 Hz, H-2b), 3.73
(3H, s, -OCHj3), 3.50 (1H, m, H-3), 2.97 (1H, dd, J =
15.5, 10.8 Hz, H-4a), 2.83 (1H, ddd, J=15.5, 5.1, 1.9
Hz, H-4b); "C-NMR (100 MHz, CD;COCD3) 6: 70.8
(C-2), 32.7 (C-3), 31.1 (C-4), 131.1 (C-5), 108.8
(C-6), 157.4 (C-7), 103.7 (C-8), 156.2 (C-9), 114.4
(C-10), 120.9 (C-1"), 156.7 (C-2"), 102.5 (C-3"), 160.4
(C-4"), 105.7 (C-5"), 128.8 (C-6"), 55.2 (-OCH3). LA I
KOs 5 Sk ROE A BP0, 9 HSQC .
HMBC. COSY 4tk & b A GRS & 05 S L,
W% e S Tl (BR)-vestitol.

&Y 8: WK AK. [o]'y —38.73 (¢ 0.79,
MeOH). 'H-NMR (400 MHz, CDsCOCDs) &: 7.75
(1H, d, J= 8.5 Hz, H-5), 7.41 (2H, d, J = 8.5 Hz, H-2/,
6'), 6.91 (2H, d, J = 8.5 Hz, H-3', 5), 6.59 (1H, dd, J =
8.7, 2.3 Hz, H-6), 6.44 (1H, d, J = 2.3 Hz, H-8), 5.45
(1H, dd, J=13.0, 2.9 Hz, H-2), 3.06 (1H, dd, J = 16.6,
13.0 Hz, H-3a), 2.70 (1H, dd, J = 16.6, 2.9 Hz, H-3b);
BC-NMR (100 MHz, CD5COCD;) d: 80.5 (C-2), 44.6
(C-3), 190.9 (C-4), 129.6 (C-5), 111.3 (C-6), 165.4
(C-7), 103.7 (C-8), 164.6 (C-9), 115.2 (C-10), 131.2
(C-1), 129.0 (C-2', 6'), 116.2 (C-3', 5'), 158.6 (C-4").
DA_EHde 5 Sk A g, s R
8 WHHE,

E 9. ki (g, [0]'5-110.51 (¢
0.13, CsHsN); ESI-MS m/z: 455 [M+Na]", C2,H2400-.
'H-NMR (400 MHz, CsDsN) J: 7.52 (1H, d, J = 8.3
Hz, H-1), 7.18 (1H, d, J = 8.3 Hz, H-7), 7.08 (1H, dd,
J =823, 2.4 Hz, H-2), 7.05 (1H, d, J = 2.4 Hz, H-4),

6.67 (1H, d, J = 2.4 Hz, H-10), 6.55 (1H, dd, J = 8.3,
2.4 Hz, H-8), 5.63 (1H, d, J = 7.3 Hz, H-1'a), 5.55
(1H, d, J = 7.3 Hz, H-11a), 5.18 (4H, brs, 4 X-OH),
449 (1H, dd, J = 11.8, 1.8 Hz, H-6'a), 4.35 (1H,
overlapped, H-6'b), 4.34 (1H, overlapped, H-4'B), 4.32
(1H, overlapped, H-5'a), 4.29 (1H, overlapped, H-2'B),
4.25 (1H, overlapped, H-6a), 4.09 (1H, overlapped,
H-3'a), 3.67 (1H, t, J = 9.8 Hz, H-6b), 3.64 (3H, brs,
-OCHs), 3.54 (1H, m, H-6a); “C-NMR (100 MHz,
CsDsN) o: 133.0 (C-1), 111.6 (C-2), 160.3 (C-3),
105.7 (C-4), 157.7 (C-4a), 67.3 (C-6), 40.5 (C-6a),
120.3 (C-6b), 125.9 (C-7), 107.2 (C-8), 162.1 (C-9),
97.7 (C-10), 161.8 (C-10a), 79.4 (C-1la), 115.2
(C-11b), 102.5 (C-1), 75.3 (C-2"), 79.3 (C-3"), 71.6
(C-4"), 78.9 (C-5"), 62.7 (C-6"), 55.9 (-OCH3). LA_I-%k
i 5 i A Y, R4 HSQC. HMBC.

COSY 4l & rP ARG &5 EWiIE, MOSEN S
Y192 (6aR, 11aR)- Sl HHH 32-3-O-B-D- I H M H o

A 10: Atk GED. TH-NMR (400
MHz, CDCly) ¢: 5.25 (1H, brs, H-12), 4.21 (1H, brd,
J = 10.7 Hz, H-22a), 3.45 (1H, overlapped, H-3a),
3.44 (1H, overlapped, H-24a), 3.35 (1H, brt, J = 9.5
Hz, H-24b), 2.76 (1H, brd, J = 7.4 Hz, H-18p), 1.25,
1.11, 1.04, 0.95, 0.91, 0.90, 0.87 (4% 3H, s, 7 X -CH3);
BC-NMR (100 MHz, CDCl;) d: 38.4 (C-1), 27.7
(C-2), 80.9 (C-3), 42.8 (C-4), 55.6 (C-5), 18.4 (C-6),
33.1 (C-7), 39.7 (C-8), 47.0 (C-9), 36.7 (C-10), 23.7
(C-11), 122.3 (C-12), 143.9 (C-13), 42.1 (C-14), 25.9
(C-15), 28.2 (C-16), 37.4 (C-17), 44.7 (C-18), 46.2
(C-19), 30.5 (C-20), 41.5 (C-21), 77.2 (C-22), 22.4
(C-23), 64.5 (C-24), 16.2 (C-25), 16.9 (C-26), 25.4
(C-27), 28.2 (C-28), 32.8 (C-29), 20.0 (C-30), VL %k
W5 ek A8, A 10 5
BUR-12-45-3B, 22p, 24- =%,

W5 18: TLEET ChaliBE-BER L1 .
'H-NMR (400 MHz, CDCLy) 6: 6.60 (1H, d, J = 8.6
Hz, H-7), 6.29 (1H, d, J = 8.6 Hz, H-6), 5.43 (1H, brd,
J = 5.0 Hz, H-11), 5.24 (1H, dd, J = 15.2, 7.4 Hz,
H-23), 5.16 (1H, dd, J = 15.2, 7.4 Hz, H-22), 4.00
(1H, m, H-3m), 1.09 (3H, s, 19-CH3), 1.00 (3H, d, J =
6.7 Hz, 21-CH3;), 0.91 (3H, d, J = 6.7 Hz, 28-CH3),
0.84 (3H, d, J= 6.7 Hz, 26-CHj3), 0.82 (3H, d, /= 5.8
Hz, 27-CH3), 0.74 (3H, s, 18-CH3); "C-NMR (100
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MHz, CDCls) d: 32.6 (C-1), 29.7 (C-2), 66.3 (C-3),
36.0 (C-4), 82.7 (C-5), 135.5 (C-6), 130.7 (C-7), 78.4
(C-8), 142.5 (C-9), 38.0 (C-10), 119.7 (C-11), 41.2
(C-12), 43.6 (C-13), 48.2 (C-14), 20.8 (C-15), 28.6
(C-16), 55.9 (C-17), 12.9 (C-18), 25.6 (C-19), 39.3
(C-20), 20.7 (C-21), 135.2 (C-22), 132.4 (C-23), 42.8
(C-24), 33.1 (C-25), 19.7 (C-26), 19.9 (C-27), 17.6
(C-28). A_EKda 5 semrimE i A — 50, ke
&Y 18 Jy 3p-F23E-50, Sa-#fF A FE i f5i-6, 9,
22E-=Hi.

I NMR MS 135 [ s R A0 2 5T 5 AH OGS
BREAE AT X B, 9 MEEWI B e 75
B8 (15) Y (9'2)-9'-+ LR R-3B-4% & By ik
(16) "1 5 85 -4-4 -3 (17) P00, 3B-F2HE-50, 8a-
W A 8-6, 22E- 4 (19) 161 Do-O-FR L)L
(20) Y, =)\ (21) P, RS g (22) B
“gEE (23) B kg (24) PO,

UbAt, JEIEE TLC L2 R A RS xT L,
E) 1~14, 25~29 55 F AR (156 B RE{H
MBS 8, o e A e (1), B-
BEE (12). THSEE (13), Tp-FRIEAEE (14).
MW (25). Wil (26). o-WHKEE (27). +/5%¢
FRH =M (28). Wil H W= (29).

4 ELEENK

T3 B A PR E Y, R A5 4
13BN A Y LB TSIy A S s DR AN
ORI 2313 A S ) LSO 2 R A4
(D-2-O-FHEENLEE, 20), ZHCHERH DPPH £
KR AT B AIE TR 25 R (R D,
BB B T AR ) B L P A BG4 —
SEPUEATEYE, TP ESR BRI N B, it
Ko BEIR LTEHRAL > FRE RS > 1 T B fr >
KA. 10 AN Z RSP A 7 MGE % DPPH
HAARFIFEERERAEM, a9 150 3 Hi5
PR PERL T
5 g

A TR S50 FEAR B DI R £ BT 4y
BUSE T 29 MGEY), W I AL s K
I TR S LR A R A B oy, JErP s Ak Ak
HEERs. w2 AW E HA PR BUi.
PO Pl . SR INIME R,
TP Sy MEMEBERAE I LA 75 R RS s 2 A
WERSL AR A B B R

F1 KRIEXMELEEER (Xxs,n=9)
Table 1 Anti-oxidative activity of 4. englerianus (X Ls,n=4)

FEfL ICsy/(ugmL™") | FEbh ICso/(ug'mL ™)
A 309.0+15.6 4 Tk

B 66.0+ 1.8 5 1147+ 23
C 385.0+ 9.2 6 >500

D 1553.0+48.9 7 422.4+19.1
Ve 8.6+ 0.2 8 271.8+ 42
1 643+ 0.4 9 ToiE

2 365.8+ 3.7 20 Tk

3 5714+ 12

A-ICORBU R I S 520 B- KRB EOMRBE IR LR AL; C-
RS FAMRE T B AL D-KIRSE ERUK L, Ve-4id % C
A-methanol extract of A. englerianus; B-ethyl acetate soluble portion
of A. englerianus; C-butanol soluble portion of A. englerianus;

D-water soluble portion of A. englerianus; Vc-vitamin C

HE. HEZEHM (BR)-vestitol 25, Kb \—AMTH
UESE T AP 25 D A A R ) i 55
Ah, AR BB FEAR A oy B — B T A
FPLIE . PO EEAE I 2 S Y)——D-2-0-
LR (%A e L e B, 35 5% A4
25 D) RO AT e idk— 9T

as R, AHMEAEY 1~3 KPts
IETER Tl ke BHEERNEY),
AW 1. 3 (BH EHRERD BiEERTHEY
2 (B3 LRI, 117 D-2-0-H FELEE (20,
TEIHEARFR) JoiEtE, RWIREA B E 1 A
S (VA IR I P2 A PTG T L T T, 450
RS T R R AR A BRI A R,
A B FAEALEUE T AR FRoe 1 At 2k b R A4, 2
E A RE P, S p s g BLK SRS IR 2.
B A B B Ry 2.5 mg/mL IR 6 DPPH 35 3 3%
IR TR 0.5 A1 0.1 mg/mL I (G HE. ¥
A HET O] B R 1 BRI FEIN S 43 1 TR SRR A T 0
MNITTAIHE R AR 5, BOLHUE A PR,

KRB KM B HAZHE, 7 B 15 2
WEDHA Z MY Bk, ABFR KRS0
HOR I IT R A BOE T — & 1A

S Ak
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