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PG BT EABARRS HA B2 oy 34T 7 B Alidh,  HARIEBA M AN BAS IR T A M e . R WK 95%4
BRI EAER T 13 MEEZILEY, 5% %N 1-methyl-3-phenylpropyl-p-D-glucopyranoside (1), 1-(4-B-D-
glucopyranosyl oxybenzyl) 4-ethyl (2R)-2-isobutylmalate (2 ). 3’,5-dimethoxy-bibenzyl-3-O-B-D-glucopyranoside (3 ) syringaresinol
mono-B-D-glucoside ( 4) . 4-O-(6"-O-glucosyl-p-coumaroyl)-4-hydroxybenzyl alcohol (5 ) . (4-hydroxyphenyl) methyl-p-D-
glucopyranoside (6). 4-methylphenyl-B-D-glucopyranoside (7). benzyl-B-D-glucopyranoside (8). phenyl-B-D-glucopyranoside
(9).4-[(acetyloxy) methyl] phenyl-B-D-glucopyranoside( 10 batatasin I11-3-O-glucoside( 11) Kk 2 (12)4-(4-B-D-glucopyranosyl-
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Abstract: Objective To study the glycoside chemical constituents of Bletilla striata grown in Guizhou Province. Methods The
glycoside chemical constituents were separated and purified by silica gel column chromatography, MCI, gel column chromatography,
medium pressure preparation, highperformance liquid chromatography and other modern separation methods. The structures were
identified based on the spectral data. Results Thirteen glycosides were isolated from the 95% ethanol extracts:
1-methyl-3-phenylpropyl-B-D-glucopyranoside (1), 1-(4-B-D-glucopyranosyl oxybenzyl) 4-ethyl (2R)-2-isobutylmalate (2), 3',5-
dimethoxy-bibenzyl-3-O-B-D-glucopyranoside (3), syringaresinol mono-B-D-glucoside (4), 4-O-(6"-O-glucosyl-p-coumaroyl)-4-
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hydroxybenzyl alcohol (5), (4-hydroxyphenyl) methyl-p-D-glucopyranoside (6), 4-methylphenyl-B-D-glucopyranoside (7), benzyl-p-D-

glucopyranoside (8), phenyl-p-D-glucopyranoside (9), 4-[(acetyloxy) methyl] phenyl-B-D-glucopyranoside (10), batatasin III-3-O-

glucoside (11), gastrodin (12) and 4-(4-B-D-glucopyranosyl-oxybenzyl)-(2R)-2-isobutylmalate (13). Conclusion Compound 1 is a

new natural product. Compounds 3—=6 are isolated from this plant for the first time; Compounds 2, 7—13 are obtained from this genus

for the first time.

Key words: Bletilla striata (Thunb.) Reichb. f.; glycoside; 1-methyl-3-phenylpropyl-B-D-glucopyranoside; 4-methylphenyl-p-D-

glucopyranoside; gastrodin

H A= RHEY) E & Bletilla striata (Thunb.)
Reichb. f. ML, T T 500 UL )
ks, LSRR, RERr. Ak
A, A 2~3 M0, BEEIR, K 1.5~4.5
cm, J£0.5~1.5cm, 4> X B4R, IR, R
il DMRZEA KIS, iR, Sk R
A EAWS b R AENER . R0z,
ST, RERREE . RAG . FRsRsY. o
A SCERIRIE, HAL 2R EEOBR R B,
BEFESRPE IS o T SR A &
TR A ), ARSI X ES ™ B R AL
By AT T RGEWTTT, A or A5 3] 13 MR
“W, 4% € N 1-methyl-3-phenylpropyl-p-D-
glucopyranoside (1). 1-(4-B-D-glucopyranosyloxy-
benzyl) 4-ethyl (2R)-2-isobutylmalate (2 ). 3',5-
dimethoxybibenzyl-3-O-B-D-glucopyranoside (3 )
syringaresinol mono-B-D-glucoside (4). 4-O-(6'-O-
glucosyl-p-coumaroyl)-4-hydroxybenzyl alcohol (5).
(4-hydroxyphenyl) methyl-B-D-glucopyranoside (6).
4-methylphenyl-p-D-glucopyranoside (7). benzyl-B-
D-glucopyranoside (8). phenyl-B-D-glucopyranoside
(9). 4-[(acetyloxy) methyl] phenyl-B-D-glucopyrano-
side (10). batatasin III-3-O-glucoside (11). KM
(gastrodin, 12).4-(4-B-D-glucopyranosyl-oxybenzyl)-
(2R)-2-isobutylmalate (13) . {654 1 2 H1 KRR,
WEY 3~6 2 E IXMN%ED T B3 2], (&4 2.
T~13 NERMNA KB T B3]

1 (FESHHR

HP-5973 B4 . HP 1100-MSD 43 i Bk ]
1 (EEBEEATD; 600 MHz B SR LIRE
A3l E AT 7 A 7D s INOVA-400 MHz( 3 [E Varian
A7) A WIPM 500 MHz &% 3EHRAC ChRHBE I
BB ST ) e 78 K AX (#%[E Heidolph 2
)5 Waters 2489 il %A (U154 (UV/Visible
Detector, Waters 600 Controller, 5% [E Waters /A ] );
JASCO DIP-370 Jig /64X (H A Spectroscopic 2] );

PB203-E M H-F 43 Hr K (Mettler-Toledo A H] ).

e ffil 2% Bt 35 459 Phenomenex Cig SAHAE
(250 mm X 10 mm, 5 pm); &AL (Sephadex
LH-20, Fi#t Amersham A &) H: ik A1 2
EIERER (FF B AR AT Bt 5
fraifneastal CRESERMLERTIARAFD.,

EEER BN 8 LMV R Bt 53 1 48 AR 244 1
TR R AL AR, e ERA R EA R
Bletilla striata (Thunb.) Reichb. f. [ z%,
2 RESSE

B KR 9.8 kg M, FH 95% L BEIR
PEEL 3 I, BRR 2 h, URRAREINERE, BEM
EEKEHRE, KA AEE . B OB ATIE T
([ I/ R W Y (11573 P 5 | L
IR F 80 g+ BEIR LB F 386 g 1E T FEHRAL
1RE 550 g HUBSER C.T83AL (386 g), FH&EMG-H
BE (100 © 1—0 1 1) FATHEEEVE L. 8 v 2 ok
(TLC) Zrifr & E R L4528 11 B (Fr. 1~
11). Fr. 5 (10 g) & MCI B 43 5, KA 15%.
25%- 35%- 65%- 95% L BEEKBEEELEL, 93] 6 A
B4y (Fr.5.1~5.6). Fr.5.1 (3.63 g) &hERH: Gl
Y EARR] 5 AN (Fr. 5.1.1~5.1.5) . Fr. 5.1.2(363.3
mg) 2P SO i 0 B (58% HmE-/K, AR
= 1.5 mL/min) 13 2AY) 1(25.7 mg, tp=24 min).
2 (44.9 mg, r=27 min) # 3 (5.6 mg, rR=29 min);
Fr. 5.1.3 (150.2 mg) &Ml & i 73 85 (52%
H /K, AR 1.5 mL/min) 524k &4 4 (21.9
mg, (=26 min). 5 (6.0 mg, =28 min). 6 (12.1
mg, g=31min) 7 (6.3 mg, tx=35 min); Fr. 5.3
(1.3 g) FERAEAENE S E5 3] 6 N4 (Fr. 5.3.1~
5.3.6). Fr.5.3.1 (60.2 mg) £l & A o ik 5 5
(20%ZJE-7K, PRFARE 1.5 mL/min) 326547 8
(7.6 mg, tx=29min) 19 (4.6 mg, tr=35min);
Fr. 53.3 (613 mg) &Pl &M A0 B (18%
ZME-/K, ARBURE 1.5 mL/min) 735146 54 10 (6.3
mg, (=235 min) F1 11(8.8 mg, tx=239 min), Fr. 5.3.3
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(51.3 mg) &Pl & WAHEE 2B (13%LE-/K,
R 1.5 mL/min) AELE 12 (3.7 mg, =
33 min) 113 (7.8 mg, =40 min),
3 G%kE

WEY 1. AEEREAE (FED, [a]) —47.5°
(¢ 0.5, MeOH); ESI-MS m/z: 335 [M—+Na]". '"H-NMR
(600 MHz, CD;0D) §: 7.23 (4H, m, H-6, 7, 9, 10),
7.13 (1H, m, H-8), 4.32 (1H, d, J = 10.0 Hz, H-1"),
3.82 (2H, m, H-2, 6'a), 3.65 (1H, q, J = 14.8 Hz,
H-6'b), 3.26~3.37 (4H, m, H-2'~5'), 2.67~2.80
(2H, m, H-4), 1.87 (1H, m, H-3), 1.73 (1H, m, H-3),
1.27 (3H, d, J = 8.0 Hz, H-1); "“C-NMR (150 MHz,
CD;0D) d: 143.8 (C-5), 129.5 (C-7, 8), 129.3 (C-6,
10), 126.7 (C-8), 104.2 (C-1"), 78.2 (C-3"), 77.8 (C-5),
772 (C-2'), 75.4 (C-2), 71.7 (C-4"), 62.8 (C-6'), 39.8
(C-3), 32.5 (C-4), 22.1 (C-1). LA L H ¥ 5 SCihxt B 3L
A—, e &Y 1 N (S)-4-phenyl-2-0-p-
D-glucopyranosyl butane, T 1% CERHRIE 111654
B TTE, WO A TR IR T

WEY 2: BEOAHAK, [0l -54° (c 0.3,
MeOH); ESI-MS m/z: 485 [M—H] . 'H-NMR (600
MHz, CD;0D) 8: 7.33 (2H, d, J = 8.5 Hz, H-3", 7"),
7.10 (2H, d, J = 8.5 Hz, H-4", 6"), 5.15 (1H, d, J =
12.0 Hz, H-1"a), 5.10 (1H, d, J = 12.0 Hz, H-1"b),
491 (1H, s, H-1""), 405 (2H, q, J = 14.5, 7.0 Hz,
H-1'), 3.89 (1H, d, J = 12.0 Hz, H-6""a), 3.70 (1H, dd,
J =12.0, 5.5 Hz, H-6""b), 3.43 (4H, m, H-2""~5""),
2.90 (1H, d, J = 15.5 Hz, H-2a), 2.60 (1H, d, J = 15.5
Hz, H-2b), 1.71 (1H, m, H-6), 1.66 (1H, dd, J = 14.0,
5.5 Hz, H-5a), 1.57 (1H, dd, J = 14.0, 5.5 Hz, H-5b),
1.19 (3H, t, J = 7.0 Hz, H-2'), 0.92 (3H, d, J = 6.5 Hz,
H-7), 0.80 (3H, d, J = 6.5 Hz, H-8); "*C-NMR (150
MHz, CD;0OD) &: 174.6 (C-4), 170.5 (C-1), 157.8
(C-5"), 129.9 (C-3", 7"), 129.4 (C-2"), 116.2 (C-4",
6"), 100.8 (C-1""), 76.7 (C-5"), 76.5 (C-3""), 75.2
(C-3), 73.4 (C-2"), 69.8 (C-4""), 66.5 (C-1"), 61.0
(C-6""), 60.3 (C-1"), 47.4 (C-5), 44.7 (C-2), 23.7 (C-6),
23.3 (C-7), 22.5 (C-8), 13.0 (C-2"). LA %5 ik
SHREFEA S, et a2 N 1-(4-B-D-gluco-
pyranosyl oxybenzyl) 4-ethyl (2R)-2-isobutylmalate .

th&W 3: AfEK, ESI-MS m/z: 443 [M+
Na]". '"H-NMR (600 MHz, CD;0D) §: 7.15 (1H, t, J =
8.4 Hz, H-5"), 6.74 (1H, d, J= 1.2 Hz, H-6"), 6.73 (1H,

dd, J = 8.4, 1.2 Hz, H-4'), 6.70 (1H, m, H-2'), 6.52
(1H, m, H-2), 6.49 (1H, m, H-4), 6.40 (1H, d, J = 2.0
Hz, H-6), 4.80 (1H, d, J= 7.6 Hz, H-1"), 3.89 (1H, dd,
J =12.4, 1.6 Hz, H-6"a), 3.74 (3H, s, 3-OMe), 3.72
(3H, s, 3-OMe), 3.69 (1H, dd, J = 12.4, 5.2 Hz,
H-6"b), 3.48~3.33 (4H, m, H-2'~5'), 2.89~2.77
(4H, m, H-1a, 1'a). LA FH0d 5 SCiifont e A —20®,
LS 3 N 3, 5-dimethoxybibenzyl-3-O-p-D-
glucopyranoside.

WEW 4: AEERREE CRED, [a]f —20.0°
(¢ 0.2, MeOH); ESI-MS m/z: 579 [M—H] . '"H-NMR
(600 MHz, CD;0D) 6: 6.72 (2H, s, H-2', 6'), 6.66 (2H,
s, H-2", 6"), 4.86 (1H, d, J = 15.2 Hz, H-1""), 4.77
(1H, d, J= 4.0 Hz, H-2), 4.72 (1H, d, J = 4.4 Hz, H-6),
4.28 (1H, dd, J = 8.0, 2.0 Hz, H-4a, 8a), 3.91 (1H, dd,
J = 8.0, 2.0 Hz, H-4b, 8b), 3.86 (6H, s, 3', 5'-OMe),
3.84 3H, s, 3", 5"-OMe), 3.77 (1H, dd, J = 12.0, 2.0
Hz, H-6""a), 3.66 (1H, dd, J = 12.0, 5.0 Hz, H-6""b),
3.47 (1H, m, H-4"), 3.41 (1H, m, H-2"", 3"), 3.20
(1H, m, H-1), 3.13 (1H, m, H-1, 5""); "*C-NMR (150
MHz, CD;OD) §: 153.0 (C-3', 5'), 147.9 (C-3", 5"),
138.1 (C-1"), 134.1 (C-4"), 131.6 (C-1"), 103.9 (C-2/,
6'), 103.4 (C-2", 6"), 103.0 (C-1""), 86.2 (C-6), 85.7
(C-2), 76.9 (C-3"), 76.4 (C-5""), 74.3 (C-2"), 71.5
(C-8), 71.4 (C-4), 69.9 (C-4"), 61.1 (C-6"), 55.6
(3-OMe), 55.4 (5-OMe), 543 (3"-OMe), 54.1
(5"-OMe). LA_EX¥E 5 5cilhont B3 A — 50, %
EWAY) 4 N syringaresinol mono-B-D-glucoside .

& s atEtRiiE (FED, ESI-MS m/z:
455 [M+Na]". 'H-NMR (500 MHz, CD;0D) §: 7.63
(1H, d, J = 19.5 Hz, H-7""), 7.45 (2H, d, J = 10.5 Hz,
H-2", 6"), 7.35 (2H, d, J = 10.5 Hz, H-2, 6), 7.10 (2H,
d, J=9.5 Hz, H-3, 5), 6.90 (2H, d, J = 11.0 Hz, H-3",
5"),6.34 (1H, d, J = 19.5 Hz, H-8"), 5.15 (2H, s, H-7),
4.92 (1H, s, H-1"), 3.90 (1H, m, H-5"), 3.70 (1H, m,
H-2'), 3.47 (1H, m, H-3', 4'), 3.43 (1H, m, H-6');
BC-NMR (125 MHz, CD;0D) 6: 167.7 (C-9"), 160.0
(C-4"), 157.7 (C-4), 145.4 (C-7"), 130.0 (C-2", 6"),
129.0 (C-2, 6), 116.0 (C-3", 5"), 114.0 (C-3, 5), 100.8
(C-1"), 76.8 (C-5"), 73.5 (C-3"), 70.0 (C-2'), 65.5 (C-7),
61.1 (C-6"). LA EXHE 5 Siont e A — 2, i
EWEY) 5 A 4-0-(6"-O-glucosyl-p-coumaroyl)-4-
hydroxybenzyl alcohol.
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th&Y 6: FHEER, ESI-MS m/z: 309 [M+
Na]".'H-NMR (400 MHz, CD;0D) 6: 7.24 (2H, d, J =
8.4 Hz, H-2, 6), 6.75 (2H, d, J = 8.4 Hz, H-3, 5), 4.82
(1H, d, J = 11.2 Hz, H-7a), 4.56 (1H, d, J = 11.2 Hz,
H-7b), 4.32 (1H, d, J = 7.6 Hz, H-1"), 3.89 (1H, dd,
J=12.0, 2.0 Hz, H-6'a), 3.69 (1H, dd, J = 12.0, 5.0
Hz, H-6'b), 3.35~3.17 (4H, m, H-2'~5"); "“C-NMR
(100 MHz, CD;0D) §: 76.7 (C-3"), 76.6 (C-5"), 73.7
(C-2"), 70.3 (C-4"), 70.2 (C-7), 61.4 (C-6). VL _E%idf
5k A M, M ELEY 6 N
(4-hydroxyphenyl) methy-B-D-glucopyranoside

& 7. Ak A, ESI-MS m/z: 293 [M+
Na]". "H-NMR (600 MHz, CD;0D) §: 7.11 2H, d, J =
8.3 Hz, H-3, 5), 7.0 (2H, d, J = 10.0 Hz, H-2, 6), 4.87
(1H, d, J = 7.4 Hz, H-1"), 3.91 (1H, dd, J = 12.1, 2.1
Hz, H-6'a), 3.73 (1H, dd, J = 12.1, 5.2 Hz, H-6'b),
3.50 (4H, m, H-2'~5"), 2.30 (3H, s, CH;); "C-NMR
(150 MHz, CD;0D) d: 155.7 (C-1), 131.4 (C-4), 129.3
(C-3, 5), 116.3 (C-2, 6), 101.3 (C-1"), 76.7 (C-5"), 76.6
(C-3", 73.6 (C-2"), 70.0 (C-4'), 61.1 (C-6), 19.2
(4-CH3)o VA F 3 $d 5 e 3 A — 5,
BEMNEY 7 N 4-methylphenyl-B-D-glucopyra-
noside.

&Y 8: HEMHAE, ESI-MS m/z: 293 [M+
Na]”. 'H-NMR (600 MHz, CD;0OD) 6: 3.29 (2H, m,
H-7), 3.38 (2H, d, J = 8.6 Hz, H-6'), 3.72 (1H, dd, J =
11.9, 5.7 Hz, H-4"), 3.93 (1H, dd, J = 11.9, 2.2 Hz,
H-2'), 438 (1H, d, J = 7.8 Hz, H-3"), 4.70 (1H, d, J =
11.7 Hz, H-5), 4.96 (1H, d, J = 11.8 Hz, H-1"), 7.30~
7.45 (5H, m, H-2~6); "“C-NMR (150 MHz, CD;0D)
5 61.4 (C-6"), 70.3 (C-4"), 70.3 (C-2"), 73.2 (C-3"),
76.6 (C-5"), 76.7 (C-7), 101.9 (C-1"), 127.3 (C-2, 6),
127.8 (C-4), 127.9 (C-3, 5), 137.7 (C-1). LA %1
5 kiR g A, M EAE Y 8 AN
benzyl-B-D-glucopyranoside.

& 9: Fk A, ESI-MS m/z: 279 [M+
Na]". "H-NMR (600 MHz, CD;0D) §: 7.11 (2H, d, J =
8.3 Hz, H-3, 5), 7.0 (2H, d, J = 10.0 Hz, H-2, 6), 4.87
(1H, d, J = 7.4 Hz, H-1"), 3.91 (1H, dd, J = 12.1, 2.1
Hz, H-6'a), 3.73 (1H, dd, J = 12.1, 5.2 Hz, H-6'b),
3.40~3.50 (4H, m, H-2'~5"); "*C-NMR (150 MHz,
CD;0D) §: 155.7 (C-1), 131.4 (C-4), 129.3 (C-3, 5),
116.3 (C-2, 6), 101.3 (C-1"), 76.7 (C-5"), 76.6 (C-3'),

73.6 (C-2'), 70.0 (C-4"), 61.1 (C-6"). LA Ltk 5
kR E A -, WA 9N
phenyl-B-D-glucopyranoside.

& 10: AR A, ESI-MS m/z: 351 [M+
Na]". 'H-NMR (600 MHz, CD;0D) 6: 7.33 (1H, d, J =
8.6 Hz, H-2, 6), 7.11 (1H, d, J = 8.7 Hz, H-3, 5), 5.07
(2H, s, H-7), 4.94 (1H, d, J = 7.5 Hz, H-1"), 3.92 (1H,
dd, J = 12.1, 2.3 Hz, H-6'a), 3.73 (1H, dd, J = 12.1,
5.6 Hz, H-6'b), 3.40~3.50 (4H, m, H-2'~5"), 2.08
(3H, s, H-9); "“C-NMR (150 MHz, CD;OD) 6: 171.3
(C-8), 157.7 (C-4), 130.0 (C-1), 129.5 (C-2, 6), 116.3
(C-3, 5), 100.8 (C-1"), 76.8 (C-5), 76.6 (C-3"), 73.5
(C-2)), 70.0 (C-4"), 65.6 (C-6), 61.1 (C-7), 19.5
(C-9)o LA F 3 il ¥ 5 scmpipis s A — 5, i
AW 10 y 4-[(acetyloxy) methyl] phenyl-B-
D-glucopyranoside.

&Y 11: AR KRR, ESI-MS m/z: 429
[M+Na]". 'H-NMR (400 MHz, CD;OD) 6: 7.05 (1H,
t, J = 8.0 Hz, H-5"), 6.63 (1H, m, H-6'), 6.60 (1H, dd,
J =80, 2.0 Hz, H-4), 6.59 (1H, t, J = 2.0 Hz, H-2'),
6.51 (1H, t, J = 2.0 Hz, H-2), 6.50 (1H, t, J = 2.0 Hz,
H-4), 6.39 (1H, t, J = 2.0 Hz, H-6), 4.83 (1H, d, J =
7.4 Hz, H-1"), 3.89 (1H, dd, J = 12.0, 2.0 Hz, H-6"a),
3.72 (1H, dd, J = 12.0, 5.0 Hz, H-6"b), 3.69 (3H, s,
5-OMe), 3.41~3.51 (4H, m, H-2"~5"), 2.79 (4H, m,
H-1a, 1'a); C-NMR (100 MHz, CD;OD) &: 160.1
(C-3"), 158.2 (C-3), 145.6 (C-1"), 144.7 (C-1), 130.5
(C-5"), 121.2 (C-6'), 116.6 (C-2"), 114.0 (C-4"), 110.5
(C-2), 109.6 (C-6), 102.4 (C-4), 101.7 (C-1"), 78.1
(C-3"), 78.0 (C-5"), 75.0 (C-2"), 71.5 (C-4"), 62.6
(C-6"), 55.9 (5-OMe), 39.1 (C-1a), 38.7 (C-1'a). LA L
Hle 5 SO BRI A -3, s A 11 A
batatasin I11-3-O-glucoside.

&Y 12: AR, ESI-MS m/z: 309 [M+
Na]". "H-NMR (600 MHz, CD;0D) §: 7.11 (2H, d, J =
7.1 Hz, H-2, 6), 7.31 (2H, d, J = 7.3 Hz, H-3, 5), 4.56
(2H, s, H-7), 4.93 (1H, s, H-1), 3.92 (1H, dd, J = 12.1,
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(C-7), 22.5 (C-8) LA -4 5 S ighont B g A — ),

W% ENEY 13 N 4-(4-B-D-glucopyranosyl-

oxybenzyl)-(2R)-2-isobutylmalate .

SE

(17 HEZ [S]. —#8. 2015,

2] HEXRBEHERR(PERE) fHES. HHEEAE M)
g BB AEOR AR, 1999.

[3] Tim T P, Andrew J L. Recent advances in understanding
the antibacterial properties of flavonoids [J]. Int J
Antimicrob Agent, 2011, 38(2): 99-107.

(4] FRPEEZIRNE SRR (B (M) # 2. -
1 BB R AL, 2006.

[5] &K, BolsF, M R, & ALEESERT S
R AE AR BER (1. PEZ, 2014, 45(19):
2864-2872.

[6] % g, FEiZ. F MR TORER K 5 U R B
[7]. "FE2ZY, 2006, 37(11): 1751-1755.

[71 Huang L J, Hou S J, Li J B, et al. Total synthesis of

natural product (R)-4-phenyl-2-O-[B-D-xylopyranosyl
(1—-6)-B-D-glucopyranosyl]butane and its epimer [J]. J
Asian Nat Prod Res, 2007, 9(3): 223-231.

Wang Y, Guan S H, Meng Y H, et al. Phenanthrenes,
9,10-dihydrophenanthrenes,  bibenzyls  with  their
derivatives, and malate or tartrate benzyl ester glucosides
from tubers of Cremastra appendiculata [J].
Phytochemistry, 2013, 94(10): 268-276.

Lami N, Kadota S, Kikuchi T, et al. Constituents of the
roots of Boerhaavia diffusa L. TI1. Identification of Ca**
channel antagonistic compound from the methanol extract
[J]. Chem Pharm Bull, 1991, 39(6): 1551-1555.

Jaiswal R, Kuhnert N. Identification and characterization
of the phenolic glycosides of Lagenaria siceraria Stand.
(bottle gourd) fruit by liquid chromatography-tandem
mass spectrometry [J]. J Agric Food Chem, 2014, 62(6):
1261-1271.

HEE kot F W, & LRI
[J]. BAREEZ T4, 2010, 26(4): 507-508.

BUNIE, 2085, ks, 5. W RG22 o i
7T [J]. $25H4, 2013, 36(10): 1608-1611.

Tong AM, Lu WY, Xul H, et al. Use of apple seed meal
as a new source of f-glucosidase forenzymatic
glucosylation of 4-substituted benzyl alcohols and tyrosol
in monophasic aqueous-dioxane medium [J]. Bioorg Med
Chem Lett, 2004, 14(9): 2095-2097.

Zhao C C, Shen J, Chen J, et al. Phenolic glycoside
constituents
a-glucosidase inhibitory activity [J]. Nat Prod Res, 2018,
33(23): 1-6.

A, A T, WISER. BRORRRER IR A
sk [ FEBZE, 2006, 15(15): 1278-1281.
AR RRR L 1 004 22 O3 BIE 5 B TR B 246 o
M [D]. &AE: ZRIFEZG KA, 2015.

Morikawa T, Xie H, Matsuda H, et a/. Glucosyloxybenzyl

from Brassica rapa flowers and their

2-isobutylmalates from the tubers

conopsea [J]. J Nat Prod, 2006, 69(6): 881-886.

of Gymnadenia



