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Chemical constituents of Larix gmelinii needles

FU Meiling, ZHANG Wenzhi*, BAI Liming, HAN Song, PANG Jinghui

( College of Chemisiry and Chemical Engineering, Qigihar University, Qiqihar 161006, Heilongjiang, China )

Abstract: To study on chemical constituents and bioactivity of Larix gmelinii needles, separation and purification of
ethyl acetate extract from Larix gmelinii needles were carried out by silica gel column chromatography, semi-preparative
high performance liquid chromatography, and re-crystallization. The structures of isolated compounds were identified by
analysis of spectra of MS, NMR, and compared with the reported conferences. The antibacterial activity of the extract

was also tested. The results were as follows: Compounds 1-15 were isolated from the ethyl acetate extract and identified

KRB 2019-10-23
BEEWE: HEARFEIEE (21776144) BRI H AR JE 4 (B200907) 5 SR TT 4 #0E TR HORBFFE 30 H (11551532)
[ Supported by the National Natural Science Foundation of China (21776144 ); Natural Science Foundation of Heilongjiang Province
(B200907) ; Science and Technology Program from the Education Department of Heilongjiang Province (11551532) |,
fEEE I 163 (1992-) L IPER R BUEBEFE A BF5ET7 10 AR =147, (E-mail) 1550277102@ qq.com,,

CEEMEE SOUR W, R BT 1A KRR AL, (E-mail ) 501942033@ qq.com,



5 10 FESEFe 2 . YR MR BE AL T 655

as Larixol (1), (2R)-5, 4'-dihydroxy-6-methyl-7-methoxy flavone (2), 2, 4'-dihydroxy-4, 6’-dimethoxydihydro-
chalcone (3), 2',4-dihydroxy-4',6'-dimethoxy-chalcone (4), 2',4'-dihydroxy-4,6’-dimethoxy-chalcone (5) , isorham-
netin (6), 4',5-dihydroxy-7-methoxy-8-methyl flavone (7), kaempferol (8), B-sitosterol (9), stigmasterol (10),

daucosterol (11), vanillic acid (12), hydroxyl-benzoic acid (13), dimethyl-matairesinol (14), and 15-nonacosanol

(15). Compounds 2, 4, 5, and 7 were isolated from the genus Pinus for the first time. The result of antibacterial activity

indicated that the inhibition rates of ethyl acetate extract to Escherichia coli, Bacillus subtilis, B. cereus, and Staphylo-

coccus aureus were 55%—70% , 53%—T12% , 61%-T1% , 33%—65% , respectively, at the concentration range of 5-100

mg + mL". The results of this study will provide a theoretical basis for further study on the chemical composition and

pharmacological activity of Larix gmelinit.
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2205 21 T (BH 545 2008 ) |, 245 BRI 7T R A UK
R g B B4 A (Kolhir et al., 1996 ; Willfor et
al.,2003 ; Wang et al.,2011;Ma et al.,2012) . $L R
( Pferschy-Wenzig et al.,2008) HUkEF (5K T8 &5,
2013) HudE (XUWFFIE 3% ,2011) PR (Ohtsu et
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HARA T ) ;5988A AT 54X ( 36 H % #E8
F]) s Waters 2489 151 20 AH (2.1 R 48 ( Waters BH¥
LA BRA ) ;)2 AR 20 cm silicagel GF,s,
(ST ) 5 C18 2l 5 (A3 A4 (250 mmx
10 mm,5 pm, 3 [# kromsil 23 A ) ; RE-52AA Jig 7%
KR LW R .
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Fig. 1 Chemical structures of compounds 1-15

113 AR AR, T 2017 4F 8 HRE TR
VLA 55 55 W JR T 7 AR K37, 28 5% 5% R IR R A=
22 e IR 7N 2042 58 38 O 7 A (Larix gmelinii)
ot
1.1.4 XA A KIHFTFE ( Escherichia coli) JFFE
AT ( Bacillus cereus) A ZEAMIFFH (B, subti-
lis) A4 85 00,7 25 BR 1A ( Staphylococcus aureus ) ¥4 H
TR IR R AE A e B de it
1.2 IRELH S B

BT 7 AN ET I 15 ke, B0 IR, I JEOK R
WHRIL 3 WK, BRIR 8 d, A I PR UK, 18R vk 46 15 35
H 460 g, FHRFH T HOK I BUR B, IR

DUECBE . LR LR FNIE TEEAE B, 43 5 A 90 4%
BB A UM, I e 25 1R A9 B IF O e A€ B (124
g), LR BEZEHLY) (98 g) FIIE T WEAEHU W) (74
g) o

TR TEZE I (98 o) 2Bk e A 0,38 A7 4
FEVENL(IECRE © LFRETE=1:0~0: 1) 57 E15
F 6 NN (Fr.1-6) , Fr.2 S35k B kE (3% 40 85 (iF
Okt CROWE=5:1,7 :3),45% 10 MR
(Fr.2-1~2-10) ,Fr.2-3 Zad\mas (1B Gk - 4R
ZHE=5:1),583EY 1(15.2 mg) , Fr.3 &0k
A OISy B (IEC ke : ZRREEE=6 : 4) 3% 8
A4 (Fr.3-1~3-8) , Fr.3-7 4 HPLC [ Cosmosil
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5C,;s AR-IT(10 mm x 250 mm) ,7K : HE=1:9,
W 2 mL - min” ] 3 — P 4ifb, 15 2L &Y 2
(14.3 mg) , Fr.4 ZRE AT 358 ( A F ke -
LMRZTE=9:1,8:2,7:3),185 16 i />
(Fr.4-1~4-16) ,Fr.4-4 £ EEESH( —E Pk : &
MROME=8 :2), 15 84LEW 3(7.1 mg), 73544
Fr.4-6 il Fr.4-10 #A7EH 455 ( AWM « 2R L
Mig=7:3) kb3 1325 4(9.4 mg) AL EW 5
(12 mg), Fr.4-11 i ELE R (LRHER) , 153
A 6(9.4 mg) . Fr.4-13 Lk A @3, LLIE
Chi-CMROHBE(T = 3) Ve, 158 2 D> (Fr.4-
13-1~4-13-2) ,Fr.4-13-1 45 5 ( 2R 2 1R ) 75 31
&G 7(5.5 mg) , Fr.4-15 EEEF (LR HE) 15
FMEAY 8(6.9 mg) . Fr.l ZfE A @ /5 (1F
Okt : ZMROME=9:1,8 :2), 8% 12 M4
(Fr.1-1~1-12) ,Fr. 12 i3 HE M (LR OTER) ,
EMEAY) 9(16.3 mg) o Fr.2-6 Ll HE i (L
M OHE) A ELEY 10(5.4 mg) . Fr.5 Z6E AL
BRE e (A P WEE=9: 1) 8% 9 il
43 (Fr.5-1~5-9) ,Fr.5-7 £t HEE5 () , 15 5]
A 11(20 mg) . Fr.4-13-2 Zad E 45 5 (2R
ZBE) S FEA Y 12(8.6 mg) . Fr.4-14 2k
HEE, DOEC K- OEg (7« 3) e, 15 21k
AW 13(7.1 mg) . Fr.d4-7 SRERAE A5, IFC
Bi-C TR OHE (T « 3) Ve, & HE (LR &
Bg) 13 24 &% 14 (7.2 mg) , Fr.1-5 £ HPLC
[ Cosmosil 5C,; AR-IT( 10 mm X 250 mm) , 7K : H
fE=5:95 Wi 2 mL - min" | #— 41k 75 31k
44 15(20.3 mg)
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TR AR #5787t B X 50 U A KIGFF TR B 25
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W, RFTFLIE  HEAE N 6 mm B ICIEFTHL
A E O IR AT W R B By R AL BAT AL, LA |
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2SN R B ESE 3k, HTFERE(H
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2 EREA

2.1 EHEE

e AEGE(ECKR-CROM),
mp: 101~102 °C, EI-MS m/z: 306 [M]*, 4312
H C,Hy,0,, "H-NMR (600 MHz, CDCI,) &: 0.69
(3H, s, H-20), 1.01 (3H, s, H-19), 1.16 (3H,
s, H-18), 1.26 (3H, s, H-16), 2.05 (1H, t, J=
11.8 Hz, H-7), 2.67 (1H, dd, J=4.8, 12.0 Hz,
H-7), 3.86 (1H, m, H-6), 4.59 (1H, d, J=1.4
Hz, H-17), 4.89 (1H, d, J=1.4Hz, H-17), 5.06
(1H, dd, J=1.2, 10.6 Hz, H-15), 5.21 (1H,
dd, J=1.2, 17.1 Hz, H-15), 5.91 (1H, dd, J=
10.9, 17.1 Hz, H-14); "“C-NMR (150 MHz,
CDCl,) 8: 39.3 (C-1), 19.2 (C-2), 43.8 (C-3),
33.9 (C-4), 60.6 (C-5), 71.7 (C-6), 49.2 (C-
7), 145.6 (C-8), 56.5 (C-9), 39.6 (C-10),
18.1 (C-11), 41.4 (C-12), 73.6 (C-13), 145.3
(C-14), 111.7 (C-15), 27.8 (C-16), 108.5 ( C-
17), 36.7 (C-18), 22.7 (C-19), 16.1 (C-20),
FRE SCHk B (B R 1E,2004) , KB E Y1 N
Larixol ,

kG2 BOMRY(ECH-ZRIME),
EI-MS m/z; 301 [M]", 2+ FX K C, H, O,
'"H-NMR (600 MHz, CDCl,) &: 2.05 (1H, s,
CH,-6), 2.76 (1H, dd, J=2.7, 17.1 Hz, H-3),
3.09 (1H, dd, J=13.1, 17.1 Hz, H-3), 3.83
(3H, s, OCH,-7), 5.35 (1H, dd, J=2.7, 13.1
Hz, H-2), 6.07 (1H, s, H-8), 6.88 (2H, d, J=
8.3 Hz, H-3', H-5"), 7.34 (2H, d, J=8.3 Hz,
H-2', H-6'), 12.06 ( OH-5); “C-NMR ( 150
MHz, CDCL,) &: 79.1 (C-2), 43.3 (C-3),196.1
(C-4), 160.4 (C-5), 106.0 (C-6), 165.8 (C-7),
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40 %

90.7 (C-8), 161.3 (C-9), 102.8 (C-10), 130.6
(C-1"), 128.0 (C-2', C-6"), 115.7 (C-3" and C-
5'), 156.3 (C-4"), 8.2 (CH;-6), 55.8 (OCH,;-
7)o MR SCHER I IE (Leyte-Lugo et al.,2017) , %%
L&Y 2 h (2R)-5,4’-dihydroxy-6-C-methyl-7-me-
thoxy-flavanone

a3 wEdR(ECkR-ZMRIB),
mp: 172~173 °C, EI-MS m/z;: 302 [M] ", 4> F3{
HC,H, 0., "H-NMR (600 MHz, CDCl,) §: 2.95
(2H, t, J=7.5 Hz, H,-B), 3.30 (2H, t, J=7.5
Hz, H,-a), 3.78 (3H, s, OCH,-4"), 3.80 (3H,
s, OCH;-6"), 6.18 (1H, d, J=2.0 Hz, H-5"),
6.88 (2H, d, J=8.5 Hz, H-3, H-5), 7.16 (2H,
d, J=8.5 Hz, H-2, H-6), 13.96 (1H, s, OH-
2"); "C-NMR (150 MHz, CDCl,) §: 133.8(C-1),
129.7 (C-2, C-6 ), 157.9 (C-4), 115.0 (C-3, C-
5), 105.0 (C-1"), 166.6 (C-2"), 96.2 (C-3"),
165.3 (C-4"), 91.8 (C-5"), 163.5 (C-6'), 55.4
(OCH,-4"), 56.3 (OCH;-6"), 45.9 (C-a), 29.8
(C-B), 204.3 (C=0), MR CRRARIE (Seidel et
al.,2000) , % &L & 3 27,4 -dihydroxy-4,6'-
dimethoxydihydrochalcone,

ke 4 wE S (ECKR-ZRIB),
mp; 186~187 °C, EI-MS m/z; 300 [M]*, /> T
4 C,H,05, "H-NMR (600 MHz, DMSO-d,) 3&:
3.81 (3H, s, OCH,4"), 3.88 (3H, s, OCH,-
6'),5.92 (1H, d, J=2.1 Hz, H-5"), 6.01 (1H,
d, J=2.2 Hz, H-3"), 6.93 (2H, d, J=8.5 Hz, H-
3, H-5), 7.54 (2H, d, J=8.5 Hz, H-2, H-6),
7.69 (1H, d, J=15.8 Hz, H,-a), 7.74 (1H, d,
J=16.0 Hz, H,-B); "C-NMR (150 MHz, DMSO-
dg) 6: 127.9 (C-1), 130.2 (C-2, C-6), 161.0
(C-4), 115.6 (C-3, C-5), 105.6 (C-1"), 166.8
(C-2"),95.3 (C-3"), 165.2 (C-4"), 92.1 (C-
5"), 163.1 (C-6"), 55.8 (OCH;4"), 56.5
(OCH;-6"), 125.3 (C-ar), 142.7 (C-B), 192.3
(C=0), HHECHkHRIE ( Seeram et al., 1996 ; Dhar-
maratne et al.,2002), 28 EfL &Y 4 H 2, 4-di-
hydroxy-4',6’-dimethoxychalcone ,

aws wEHAH(ECKH-CROB),

mp: 162~163 °C, EI-MS m/z; 300 [M]*, /¥
HC,,H,,05, "H-NMR (600 MHz, CDCl,) &: 3.87
(3H, s, OCH,-4), 3.92 (3H, s, OCH,-6"), 5.33
(1H, brs, OH-4"), 5.96 (1H, d, J=2.4 Hz, H-
5'), 6.05 (1H, d, J=2.4 Hz, H-3"), 6.94 (2H,
d, J=8.8 Hz, H-3, H-5), 7.56(2H, d, /=8.8
Hz, H-2, H-6), 7.75 (1H, d, J=15.6 Hz, H-B),
7.78 (1H, d, J=15.6 Hz, H-a), 14.32 (1H, s,
OH-2'); "C-NMR (150 MHz, CDCl,) &. 128.3
(C-1), 130.1 (C-2, C-6), 161.4 (C-4), 114.4
(C-3, C-5), 106.5 (C-1"), 167.9 (C-2"), 96.8
(C-3"), 162.7 (C-4"), 91.1 (C-5"), 163.2 (C-
6'), 55.9 (OCH,-6"), 55.4 (OCH,-4), 125.1 (C-
a), 142.6 (C-B), 192.7 (C=0) ., HHECHkiRkE
(Seidel et al.,2000), % E b A5 5 R 27, 4'-di-
hydroxy-4,6’'-dimethoxychalcone ,

ke e wMEHM(ECHE-ZMRINBE),
mp: 216~217 °C, EI-MS m/z; 316 [M]", 7+ Fi{
4 C,H,0,, "H.NMR (600 MHz, DMSO-d,) §:
3.85 (3H, s, OCH,-3"), 6.25 (1H, d, J=2.2 Hz,
H-6), 6.49 (1H, d, J=2.2 Hz, H-8), 6.96 (1H,
d, J=2.2 Hz, H-5"), 7.70 (1H, dd, J=2.2, 8.8
Hz, H-6'), 7.77 (1H, d, J=2.2 Hz, H-2"), 9.74
(1H, brs, OH-4"), 9.84 (1H, brs, OH-3), 10.98
(1H, s, OH-7), 12.49 (1H, s, OH-5); "C-NMR
(150 MHz, DMSO-d,) &: 156.6 (C-2), 132.9 (C-
3), 176.3 (C-4), 159.8 (C-5), 98.9 (C-6),
164.3 (C-7), 95.0 (C-8), 161.2 (C-9), 105.2
(C-10), 122.2 (C-1"), 115.5 (C-2"), 149.3 (C-
3"), 151.5 (C-4"), 116.0 (C-5"), 122.0 (C-6"),
56.2 (OCH,-3") . H4E SCHkHiE (242, 2018) ,
KRG 6 W REER,

ka1 WESER(ECKE-CROME),
mp: 280~281 °C, EI-MS m/z; 297 [M]*, /¥
JC,,H,;0,, '"H-NMR (600 MHz, DMSO-d,) &:
2.24 (3H, s, CH,-8), 3.90 (3H, s, OCH,-7),
6.54 (1H, s, H-3), 6.82 (1H, s, H-3), 6.95
(2H, d, J=8.5 Hz, H-3", H-5"), 7.95 (2H, d,
J=8.5 Hz, H-2", H-6"); “C-NMR (150 MHz,
DMSO-d,) 8: 163.2 (C-2) ,101.2 (C-3), 182.9
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(C-4), 160.0 (C-5), 95.5 (C-6), 162.1 (C-7),
103.0 (C-8), 154.2 (C-9), 103.5 (C-10), 121.9
(C-1'), 129.0 (C-2", C-6"), 162.1 (C-4"),
115.6(C-3", C-5"), 8.11 (CH,-8), 56.8 ( OCH,-
7)o MG SCHE I (Junio et al.,2011) , &
Y17 M 4",5-dihydroxy-7-methoxy-8-methylflavone ,

ey 8 wEHM(IECH-ZMROEE),
mp; 271~272 °C, EI-MS m/z;: 286 [M]*, /> T
HJCH,0,, "H.NMR (600 MHz, DMSO-d,) :
6.19 (1H, d, J=2.0 Hz, H-6), 6.40 (1H, d, J=
2.0 Hz, H-8), 6.92 (2H, d, J=8.9 Hz, H-3', H-
5'), 8.04 (2H, d, J=8.9 Hz, H-2', H-6");
“C-NMR (150 MHz, DMSO-d) &: 147.3 (C-2),
131.6 (C-3), 176.4 (C-4), 161.2 (C-5), 98.7
(C-6), 164.4 (C-7), 94.0 (C-8), 156.6 (C-9),
103.5 (C-10), 122.1 (C-1"), 130.0 (C-2', C-
6'), 159.7 (C-4"), 115.9 (C-3"and C-5") ,
SCHKRE (Singh et al.,2008) , % ELEY) 8 ML

&YW HEPRER(ECk-2R O
Bi&) ,mp: 141~142 °C, EI-MS m/z: 414 [M]*, %
FX M CxH,,0, '"H-NMR (600 MHz, CDCI,) &
0.70 (3H, s, J=7.3 Hz, CH,-29), 0.83 (3H, m,
J=6.6 Hz, CH,-27), 0.86 (3H, d, J=6.6 Hz,
CH,-26), 0.91 (3H, d, J=6.4 Hz, CH;-21),
1.08 (3H, s, CH,-18), 1.10 (3H, s, CH;-19),
3.53 (1H, m, H-3), 5.35 (1H, m, H-1); “C-
NMR (150 MHz, CDCl;) &; 37.3 (C-1), 26.1 (C-
2), 71.8 (C-3), 42.4 (C-4), 140.8 (C-5),
121.7 (C-6), 34.0 (C-7), 31.6 (C-8), 50.2 (C-
9), 36.5 (C-10), 21.1 (C-11), 39.8 (C-12),
42.3 (C-13), 56.8 (C-14), 24.3 (C-15), 29.2
(C-16), 56.1 (C-17), 19.6 (C-18), 11.9 (C-
19), 36.2 (C-20), 19.2 (C-21), 31.9 (C-22),
28.3 (C-23), 45.9 (C-24), 29.7 (C-25), 12.0
(C-26), 20.2 (C-27), 23.1 (C-28), 19.8 (C-
29) , MRIESCHERHIE (RS, 2016) , BELS
Y19 B-AvHI IR

EW10 HESR(ECk-CROE),
mp: 167~168 C, EI-MS m/z: 412 [M]*, /7=

4 C,H,O0, "H-NMR (600 MHz, CDCl,) &: 3.53
(1H, m, H-3), 5.04 (1H, dd, J=8.6, 15.0 Hz,
H-23), 5.16 (1H, dd, J=8.6, 15.0 Hz, H-22),
5.36 (1H, m, H-6) ; "C-NMR (150 MHz, CDCI,)
8:37.2 (C-1), 31.9 (C-2), 71.9 (C-3), 42.2
(C-4), 140.9 (C-5), 121.7 (C-6), 31.9 (C-7),
31.9 (C-8), 50.1 (C-9), 36.6 (C-10), 21.2 (C-
11), 39.8 (C-12), 42.3 (C-13), 56.8 (C-14),
24.4 (C-15), 28.9 (C-16), 56.1 (C-17), 12.2
(C-18), 19.4 (C-19), 40.5 (C-20), 21.3 (C-
21), 138.3 (C-22), 129.4 (C-23), 51.4 (C-24),
31.9 (C-25), 19.4 (C-26), 21.2 (C-27), 25.4
(C-28), 12.2 (C-29) ., R4 CHRHRIE (Ee et al.,
2006) , 4B AW 10 5 EE

G 11 HEK AR (AP LE-PEE)  mp:
291~292 °C, EI-MS m/z: 576 [M]", i+ T K
CysHg Oy, '"H-NMR (600 MHz, DMSO-d6) &: 0.68
(3H, s, H-18), 0.86 (6H, d, J=7.4 Hz, H-26,
H-27), 0.88 (3H, t, J=6.4 Hz, H-29), 0.96
(3H, d, J=7.4 Hz, H-21), 0.99 (3H, s, H-19),
3.26 (3H, m,H-2", 4", 5"),3.63 (1H, t, J=6.1
Hz, H-3'), 3.51 (1H, m,H-3), 4.21 (1H, dd,
J=6.1, 11.6 Hz, H-6"a), 4.43 (1H, d, J=11.6
Hz, H-6'b), 4.89 (1H, d, J=7.9 Hz, H-1"),
5.33 (1H, m, H-6); "C-NMR (600 MHz, DMSO-
d6) &: 37.9 (C-1), 30.7 (C-2), 79.0 (C-3),
39.6 (C-4), 141.1 (C-5), 121.9 (C-6), 32.5 (C-
7), 32.6 (C-8), 50.4 (C-9), 37.1 (C-10), 21.5
(C-11), 40.2 (C-12),42.6 (C-13), 57.3 (C-
14), 24.8 (C-15), 29.4 (C-16), 56.4 (C-17),
12.4 (C-18), 19.7 (C-19), 36.4 (C-20), 20.0
(C-21), 34.9 (C-22),26.4 (C-23), 46.2 (C-
24),29.5 (C-25), 20.4 (C-26), 19.6 (C-27),
24.1 (C-28), 12.5 (C-29), 101.9 (C-1"), 74.7
(C-2"),77.8 (C-3"),71.2 (C-4"),77.5 (C-5"),
62.3 (C-6") , Mg CHRHIE (Luo et al.,2009) , %
EAE Y 11 S M,

kEW 12 BHEHH(ECKR-CROTME),
mp: 209~210 °C, EI-MS m/z; 168 [M]*, /¥
4 C,H,0,, '"H-NMR (600 MHz, DMSO-d,) &:
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3.80 (3H, s, OCH,-3), 6.83 (1H, d, J=7.7 Hz,
H-5), 7.45 (2H, m, H-2, H-6); “C-NMR (150
MHz, DMSO-d,) &: 122.1 (C-1), 113.2 (C-2),
147.7 (C-3), 151.6 (C-4), 115.5 (C-5), 123.9
(C-6), 56.0 (-OCH,), 167.7 (-COOH) , #R#E
HRARGE (AT 55 ,2017) b AW 12 M RR

EW13 HEHRK(ECK-ZROTM),
mp: 215~216 °C, EI-MS m/z; 138 [M]*, /»F3{
4 C,H,0,, '"H-NMR (600 MHz, DMSO-d,) 3:
6.84 (2H, d, J=8.7 Hz, H-3, H-5), 7.81 (2H,
d, J=8.7 Hz, H-2, H-6); “C-NMR (150 MHz,
DMSO-d,) &; 121.8 (C-1), 132.0 (C-2, C-6),
162.1 (C-4), 115.6 (C-3, C-5), 167.6
(-COOH) . AR¥E SCHR i 38 (55 %, 2016) , %
LAY 13 A X FR IR HR

& 14 TEs M (ECkE-CROTR),
mp: 127~128 °C, EI-MS m/z; 386 [M]", /> T2
4 C,,H, 0., "H-NMR (600 MHz, CDCl;) &: 2.51
(1H, dd, J=7.9, 13.5 Hz, H-7b), 2.53 (1H,
ddddd, j=5.9, 7.2, 8.1, 8.3, 9.0 Hz, H-8), 2.59
(1H, ddd, J=5.4, 6.4, 9.0 Hz, H-8'), 2.64
(1H, dd, J=7.9, 13.5 Hz, H-7a), 2.91 (1H,
dd, J=5.4, 13.8 Hz, H-7'b), 2.96 (1H, dd, J=
6.2, 13.8 Hz, H-7'a), 3.83 (3H, s, H-12), 3.84
(3H, s, H-11), 3.86 (3H, s, H-13), 3.87 (1H,
s, H-10), 3.88 (1H, dd, J=8.1, 8.7 Hz, H-9b) ,
4.13 (1H, dd, J=7.2, 8.7 Hz, H-9a), 6.49 (1H,
d, J=2.2 Hz, H-2), 6.56 (1H, dd, J=2.2, 8.2
Hz, H-6), 6.65 (1H, dd, J=2.0, 8.3 Hz, H-6") ,
6.68 (1H, d, J=2.0 Hz, H-2"), 6.77 (1H, d,
J=8.4 Hz, H-5"), 6.78 (1H, d, J=8.0 Hz, H-
5); "C-NMR (150 MHz, CDCl,) &: 130.5 (C-1),
111.8 (C-2), 147.9 (C-3), 149.2 (C-4), 111.1
(C-5), 120.6 (C-6), 38.2 (C-7), 41.1 (C-8),
71.2 (C-9), 56.0 (C-10), 55.9 (C- 11), 55.9
(C-12), 55.9 (C-13), 130.2 (C-1"), 112.4 (C-
2'), 147.8 (C-3"), 149.1 (C-4'), 111.4 (C-5"),
121.4 (C-6"), 34.5 (C-7"), 46.6 (C-8'), 178.7
(C-9"), H¥E CHK LB ( Tanabe et al.,2011) , %
FEAEGY 14 W EBTUMEE

EW15 HEBRRK(ECHK-CROB),
mp: 84~85 C, EI-MS m/z: 424 [M]*, 4T
C, Hy, O, "H-NMR (600 MHz, CDCL,) &: 0.89
(3H, t, J=6.7 Hz, H-1), 1.28 (22H, brs), 1.44
(2H, brs, H-17), 1.56 (2H, brs, H-14), 2.42
(-CHOH, m), 3.59 (1H, brs, H-15); “C-NMR
(150 MHz, CDCl,) &: 14.2 (-CH,), 22.7 ~ 37.6
(13 x CH,), 72.1 (-CH), #R #& 3 sk R &
(Pladio & Villasefior,2004) , % 5E L&) 15 4 15-
ZJukEEE,

22 MMEEELWER

NI BE 1) 2 TR T8 26 U %o R FF AT L A
B LR AT DA I AR 2 AR TR R 4 B4R AT BR T
MEEPE ST 45 R 1 i, 45 RE£W, 2%
TR AE T AE D 3 3 8 0 FR1 P T R I o o i 7
Py os AN RE BE R IR IS M, o, O R R A
WUCITEVRE J9 5~ 100 mg » mL I, Xf B 4F 25 7 41
B A3 B R 2 KT 60% , W BE7E 100 mg + mL™ i
XF RGBT R AR 2R T B 4 5 €5 %) K T 0
BEZE J6 AT T Y 305 2 4 5 70% ( 72% . 65%
M71%,

3 i

SR SN 1o S ab- A N /N AU =2 A
S rh ot H rp 2 0 ARG T R AR O R R,
Tk 2 43 o0 B Al AL 5T B 0 (B R4, 2004)
A 5T X V5 RS BT I 2R LR AE B AT T k2
A A B R g A, N A AR B 15 MEE Y,
s ARG TR D s A R UEAT T e %, Hop,
A4 NEIRAE D N E WM IZ Y T e
F, [FE, i3 T LR XZ A B 1T T R )
FE R I0BR 15 MR R, 25 R R, LR TR A HLY)
TEWR 4359124 100 .50 .20 .10 .5 mg » mL™" i, %f K
AT vE 40 B 2R 5k 70% 65% . 61% . 57% |
55% ; %F A R ZE 96 FF TR 0 B0 B R 4 R 72%
65% 60% .55% .53% ; %t 4 & {0 4 25 B o A 410 1R
RO K 65% 54% 49% 40% 33% ; %t IERE 2
FF R I B 2500 R 71% .67% .65% 63% 61%
AT S5 S — 20 B T R I R 2
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Table 1  Antibacterial activities of ethyl acetate extracts
e HIE R Inhibition rate (%)
>
Concentration
(mg - mL™) KIGHT B R ZF AT T G (O A R WA ZR AT
FEscherichia coli Bacillus subtilis Staphylococcus aureus Bacillus cereus
100 70 72 65 71
50 65 65 54 67
20 61 60 49 65
10 57 55 40 63
5 55 53 33 61

Iy B LR ST 2 U0 B BT B 40 3 e, O B
IR AARTE AW A 22 1 o3 i 2 AR ] i fk— X
B

SE .
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