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Isolation and identification of antifungal constituents
from the leaf of Myrica rubra

ZHANG Shaoyong LI Qiao  CHEN Andiang’
( School of Forestry and Biotechnology Zhejiang Agriculture & Forestry University Lin‘an 311300 Zhejiang Province China)

Abstract: Methanol extract of the leaves of Myrica rubra was further partitioned with petroleum ether
chloroform ethyl acetate and n-butanol respectively and obtained four crude extracts. Antifungal activity of
the four crude extracts was tested . It showed that ethyl acetate and n-butanol extract had higher activity.
Their structures were identified by ESI-MS 'H NMR and “C NMR as maslinic acid( 1) 3-O-trans-—
coumaroyl maslinic acid(2) 3-O-galloyl-dihydromyricetin( 3) quercetin-O-<hamonside(4) myricetin—
3-O-hamnoside ( 5) myricetin-3-O-+hamnoside ( 3-O—galloyl) ( 6) myricetin3-0O- rhamnoside ( 2-0-
galloyl) (7). The inhibition effects of compound 3 4 5 and 6 had been tested by method of spore
germination and the result showed that all the 4 compounds have strong inhibiting effect on the tested
plant pathogens. Botrytis cinerea and Setosphaeria turcica which LCs, velues were between 3. 44 —4.59
mg/L and 8.85 —11.6 mg/L respectively.
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1
Table 1  Inhibition effect of extracts from the leaf of Myrica rubra against the hypha
growth of plant pathogens
Inhibition rate/%

Extracts Mass conc.
/(mg/L) B. cinerea A. solani R. solani F. graminearum  C. lagenarium  S. turcica
Petroleum ether extract 10 -77.45 d 26.63 ¢ 22.64 d 33.15 b 14.44 ¢ 26.67 ¢
Chloroform extract 10 -18.21 ¢ 19.26 ¢ 4.3l ¢ 38.46 b 15.83 ¢ 44.24 b
Ethyl acetate extract 10 62.50 b 62.61 a 73.33 a 59.44 a 49.31 a 60.91 a
n-Butanol extract 10 81.52 a 39.38 b 52.77 b 50.21 a 34.17 b 72.12 a

s a. b, 5%

Note: a. There is no inhibitory effect when the inhibition rate was negative; b. those in the same column followed by the same letter are not significantly

different at 0.05 level.

2
Table 2 Toxcity of ethyl acetate fraction and n-butanol fraction to phytopathogenic fungi

(y=) 95%
Pathogenics R’ ECso /( mg/L)
Extracts Regression equation 95% CL/( mg/L)
S. turcica 1 0.853 8x +4.554 7 0.988 3.32 2.95~3.75
2 1.003 4x +4.715 8 0.986 1.92 1.68 ~2.20
B. cinerea 1 1.141 2x +4.274 1 0.993 4.33 3.97 ~4.70
2 0.753x+5.073 8 0.990 0.88 0.62~1.03
F. graminearum 1 1.111 4x +4.617 6 0.986 2.21 1.97 ~2.47
2 1.277 5x +3.789 7 0.991 8.86 8.15~9.61
R. solani 1 1.234 9x +3.808 9 0.999 5.42 4.98 ~5.88
2 1.234 9x +3.808 9 0.997 9.22 8.46 ~10.1
t1- 2- o Note: I —ethyl acetate extract 2 — n-butanol extract.
2.2 1~7 34.18(C -22 C-29) 34.10(C -7) 31.87(C -
7 20) 30.26(C -23) 29.18 (C—-15) 27.08(C -
'"H NMR."”C NMR  ESI-MS 27) 24.84(C -30) 24.63 (C-27) 19.77(C -
26) 18. 61 (C - 6) 18. 38 (C-25) 17. 77
Scheme 1 o (C-24). 14-15
1: m. p. 259 ~260 °C; ESI- ( maslinic acid) o
MS(m/z):473.14 M +H * 490.12 M + HH, *; 2: m. p. 278 ~281 °C; ESI-

3¢ NMR 30 DEPT MS(m/z) :618.49 M * C Hs, Og; '"H NMR

CyH,s 0, (400 MHz ) 6:0.94(s 12H -CH,) 1.03 ~
7;"H NMR( 400 MHz ) 5:0.85(s 3H) 0.92  1.1(s 6H -CH,) 1.21(s 3H -CH,) 3.30(dd
(s 3H) 0.95(s 3H) 1.00(s 3H) 1.10(s 3H) 1H J=10 Hz 4 Hz C,, - H) 4.30(dd 1H J=7.0

1.25(s 3H) 1.29(s 3H) 2.25(d 1H J=9.0 Hz
H-3) 3.28(dd I1H J=3.6 Hz 14.3 Hz) 3.38
(d1H J=9.3 Hz H-3a) 5.45(br.s IH H -
12) ; ®C NMR( 100 MHz ) 8:182.30( C -28)
124.73(C -12) 84.72(C -3) 9.49(C -2) 56.81
(C=5) 49.07(C-9) 47.56(C -1) 47.34(C -
17) 43.11(C -14) 42.89 (C-19) 40.79(C -
8) 40.72(C -4) 39.45(C-10) 35.12(C -21)

Hz 3.0 Hz C, -H) 5.26(d 1H J=10Hz C, -
H) 5.46(t 1H J=4.0Hz C,, -H) 6.70(d 1H J
=16 Hz Ar—-CH=CH-) 7.19(d 2H J=8 Hz Ar
-2H) 7.56(d 2H J=8.0 Hz Ar-2H) 8.00(d
IH J=16 Hz Ar-CH=CH-) .

14-16 3-
0- - ( 3-O-trans-p-coumaroyl

maslinic acid)
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Scheme 1

3: m. p. 218 ~220 °C; ESI-
MS(m/z):481.1 M +Na * CpH, 0,
"H NMR (400 MHz MeOD) §:2.86(d 1H J=17.2
Hz) 3.01(dd 1H J=17.2 Hz) 4.97(s IH C, -

H) 5.53(s 1H C, -H) 5.96(s 2H) 6.50(s
2H) 6.95(s 2H) . 17
3-0- (3-
O-galloyl-dihydromyricetin) o
4. m. p. 364 ~365 C; UV

(MeOH) A, /nm: 254 265( sh) 344; ESI-MS( m/z):
471.1 M+Na * C, H,,0,,; "H NMR( 400
MHz MeOD) 6:0.95(d 3H CH;) 3.34 ~4.30(m
3H OH -rha) 5.35(d 1H H-1 —rha) 6.21(s
IH H-6) 6.38(s 1H H-8) 6.92(d 1H H -
57 7.30(dd 2H H-6") 7.33(d IH H-2") .
18

-0- ( quercetin7-O-+hamnoside)
5: m. p. 199 ~200 °C; ESI-
MS(m/z):487.1 M+Na * 465.1(M")
C,, H, 04, - Molish

o UV( MeOH) A, /nm:20 257 265(sh) 301
(sh) 352;'H NMR(400 MHz MeOD) &:0.96( d
3H J=6.1 Hz H-6") 3.37(t 1H J=9.4 Hz H
-4" 3.54(dd 1H J=9.2 Hz 6.0 Hz H-5") 3.
80(dd IH J=9.2 Hz 3.2 Hz H-3") 4.22(s

1H H-2") 5.32(d 1H J=0.96 Hz H-1") 6.19

(d1H J=1.6 Hz H-6) 6.36(d 1H J=1.6 Hz
H-8) 6.95(s 2H H-2" 67);"”C NMR( 100 MHz
Acetone —d,) 8:179.1(C -4") 164.6(C -7) 163.

0(C=5) 158.4(C-2) 157.5(C-9) 146.0(C -
3759 136.6(H -4 135.5(C—3) 121.4(C -
1) 109.3(C -2" 6°) 105.6(C -10) 99.1(C -
6) 94.2(C-8), 19-20
3-0- ( myricetin3—
O-thamnoside)
6: m. p. 295 ~297 °C; ESI-
MS(m/2) :617.74 M * 616.65 M C,y

H,,0,;'H NMR(400 MHz DMSO) §:0.93(d 3H J
=6.0 Hz —CH, H-6") 3.50-3.56(m 1H H -
5" 3.75(t 1H J= 8.8 Hz H-4") 4.32(d IH J
=1.5 Hz 3.6 Hz H-2") 5.05(dd 1H
J=4.0Hz 8.4 Hz H-3") 5.46(d 1H H-1")

6.14(s 1H H-6) 6.30(s 1H H-8) 6.94(s
2H H-2" 6") 7.04(s 2H H-2" 6°) 12.42(s
1H C, -OH) ; "C NMR( 100 MHz Acetone —d,) §:
177.89( C -4) 166.33(C -7" C=0) 157.08(C -
9) 146.44(C-3"5") 145.99(C -3" 5") 135.03
(C-3) 109.39(C -2" 67 108.23(C -2" 6")

104.09( C - 10) 103.10(C -1") 99.63( C -6)
74.33(C —4") 71.32(C -2") 69.16(C -3")
68.33(C -5") 17.97(C -6") .

19-22 3-0-
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(3-0- ) ( myricetin3-O-hamnoside 110.39(C -2" 67) 109.60( C -2" 6") 105.83( C
(3-O-galloyl) ) -10) 100.50( C -1") 99.84(C -6) 94.69( C -

7 m. p. 300 ~ 302 °C; ESI-
MS m/z617.93 M*

8) 73.86(C -4") 73.49(C -2") 72.20(C -3")

* 615.81( M-H 70.73(C =5") 17.81(C —6") . 19—
CxH,, O,;'H NMR (400 MHz MeOD) 6&:1.05 22 3-0-
(d3H J=4.6 Hz —CH, H-6") 3.50(t IH H - (2-0- ) ( myricetin3-O-rhamnoside ( 2—
47 3.50 =3.55(m IH H-5" 4.06(d IH H=  O-galloyl)) .
3") 5.52(d IH H-2") 5.65(d IH H-1") 6.20 2.3
(s IH H=6) 6.38(s IH H-8) 6.99(s 2H H - 3 14
2" 6" 7.09(2H s H-2" 67);"C NMR( 100
MHz Acetone —d;) 6:179.39( C -4) 167.48( C - 3 5
7" C=0) 165.89(C —7) 163.18(C —5) 159.40 EC,, 3.44  3.97 mg/L
(C-2) 158.49(C-9) 146.90(C -3" 5") 146.43 3 6 EC,, 9.48
(C=3" 57 139.96(C —4") 137.95(C - 4") 8.85 mg/L.
135.64( C =3) 121.80(C —17) 121.25(C -1’
3 3~6
Table 3 Toxicity of compounds 3-6 against hypha of pathogen fungi
A. solani E. turcicum
Compound Regression equation R? ECyy/( mg/L) Regression equation R? ECsy/( mg/L)
3 y=4.467 0 +1. 141 7x 0.9953 3.44 y=3.689 7 +1.341 6x 0.962 9 9.48
4 y=4.2852 +1.080 4x 0.988 6 4.59 y=3.700 8 +1.218 4x 0.963 6 11.6
5 y=4.324 8 +1. 127 4« 0.9920 3.97 y=3.8115+1.241 3« 0.972 6 9.07
6 y=4.2830+1.168 1x 0.983 9 4.11 y=3.8852+1.1772 « 0.960 9 8.85
rubra ( ) M . Hangzhou ( ) : Zhejiang Science and
3 Technology Press( ) 1987:51 -78.
3 WANG Ding-yong( ) CHEN Ming—=xiang ( ) LIU
En-gui( ) et al J.
7 Lishizhen Medicine and Materia Medica Research (
) 2010 21(4) : 1028 —1029.
4 ISHIDA J KOZUKA M WANG H et al. Anti4umor promoting
effects of cyclic diarylheptanoids on Epstein-Barr virus activation
’ and two stage mouse skin carcinogenesis ] . Cancer Letters 2000
159( 2) : 135 — 140.
5 KARLEM OANH H REIDAR B. C-Methylated dihydrochalcones
o from Myrica gale: Effects as antioxidiants and as scavengers of 1 1-
diphenyl2-picrylhydrazyl ] . Pharmacology and Toxicology
1996 78(2) :111 -114.
6 NONAKA G MUTA M NISHIOKA 1. Myricatin. a galloyl
¢ flavanonol sulfate and prodelphinidin gallates from Myrica rubra
J . Phytochemistry 1983 22( 1) :237 -241.
7 YOSHIKAWA M SHIMADA H NISHIDA N et al. Antidiabetic
principles of natural medicines. II. Aldose reductase and
I WANG Baipo ( ) ZHENG Yong-ping ( ) U ¢glucosidase inhibitors from Brazilian natural medicine the leaves of
Zhangu( ) et al Myrcia multiflora DC. ( Myrtaceae) : Structures of myrciacitrins |
J . J Zhejiang Foresiry College( ) 2001 18 and [I and myrciaphenones A and B J . Chem Pharm Bull
(2) :155-160. 1998 46( 1) : 113 - 119.
2 LIAO Songdin( ) WANG Ding~iang ( ) . Myrica 8  ZHOU Zhi-hong( ) YANG Chong—ren( ).
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