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Identification and fungi toxicity of volatiles in Metasequoia glyptostroboides seeds

YANG Jun-Jie, CHEN Li-Jun, YANG Hai-Xia, SHI Qing-Feng
(Xinyang Agricultural College, Xinyang 464000, China)

Abstract GC-MS analysis was used to identify the volatile chemical constituents of M. glyptostroboides seeds, and their toxicity to
8 plant pathogens (Alternaria kikuchiana, A. alternate, Stemphylium botryosum, Botrytis cinerea, Fusarium graminearum, Pestalo-
tiopsis theae, Colletotrichum sp. and A. porri) was measured by mycelium growth inhibition method. The main components of M.
glyptostroboides seed volatiles are 1R-alpha-Pinene (46.355%), Limonene (13.663%), Bicyclo [2.2.1] heptan-2-0l,1,7,7 -trimethyl-acetate
(1S-endo) (6.941%), Caryophyllene oxide (6.924%), beta-Pinene (4.902%), Bicyclo [3.1.1] heptane,6,6-dimethyl-2-methylene (1S)
(4.807%), etc. The volatiles evidently inhibit mycelium growth of 8 plant pathogenic fungi. At 100 pL - dish™ dose, the inhibitory
rates are higher than 60% to S. botryosum, F. graminearum and P. theae. The results indicate that volatiles of M. glyptostroboides
seeds have various active components. They have copious application prospects in medicine, chemical industry and the development
of pesticides of agriculture.
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Fig. 1 General ion flow of volatile oil of
1.2 M. glyptostroboides seeds
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Tab. 1 Results of GC-MS analysis and the constituents of volatile oil of M. glyptostroboides seeds
Serial Reservation Name of chemical constituents Relative Molecular Molecular
number time (min) amount (%) formula weight
1 3.168 _ U8)-3.7,7- s 10T -3 0.928 CioHis 136
Bicyclo[4.1.0]hept-3-ene, 3,7,7-trimethyl-, (1S)-
2 3.377 1R-0- 1R-.alpha.-Pinene 46.355 CioHys 136
3 3.485 Camphene 2.927 CioHis 136
4 3.535 Undetermined 0.138
5 3.809 . 4- -1-(1- )>- [3.1.01 -2- 0.361 CoHyg 136
Bicyclo[3.1.0]hex-2-ene, 4-methyl-1-(1-methylethyl)-
6 3.867 . (18)-6,6- -2 o [3.1.1] 4.807 CoHyg 136
Bicyclo[3.1.1]heptane,6,6-dimethyl-2-methylene-, (1S)-
7 4.090 B- .beta.-Pinene 4.902 CioHys 136
8 4.501 1- -2-(1- )-  Benzene, 1-methyl-2-(1-methylethyl)- 0.574 CioHi4 134
9 4.659 Limonene 13.663 CioHis 136
10 4.760 Undetermined 0.136
11 5.070 -4 )-1.4- 0.116 CioHis 136
1,4-Cyclohexadiene, 1-methyl-4-(1-methylethyl)-
12 5.142 -B- Terpineol, cis-.beta.- 0.209 CoHi30 154
13 5.373 Undetermined 0.146
14 5.430 - -4-(1- )-1- 0.123 CoH), 132
1-Benzene, 1-methyl-4-(1-methylethenyl)-
15 5.502 Undetermined 0.247
16 5.589 _ (10,2B,50)-2- = -5-(1- - [3.10] -2 0.265 CioH 50 154
Bicyclo[3.1.0]hexan-2-0l,2-methyl-5-(1-methylethyl)-,(1.alpha.,2.beta.,5.alpha.)-
17 5.791 Undetermined 0.326
18 5.884 2,2,3- -3 1 . 0.891 CioH,60 152
3-Cyclopentene-1-acetaldehyde, 2,2,3-trimethyl-
19 5.949 A )-2- -1 0.126 CioH;50 154
2-Cyclohexen-1-ol, 1-methyl-4-(1-methylethyl)-, trans-
20 6.158 Undetermined 0.717
21 6.201 Undetermined 0.251
22 6.281 Undetermined 1.473
23 6.367 | 266 - B 0.214 CioH,60 152
Bicyclo[3.1.1]heptan-3-one, 2,6,6-trimethyl-
24 6.547 . a8 L7 I e B 0.271 CioH;50 154
Bicyclo[2.2.1]heptan-2-0l, 1,7,7-trimethyl-, (1S-endo)-
25 6.749 4 )-3- 1 0.322 CioH;50 154
3-Cyclohexen-1-ol, 4-methyl-1-(1-methylethyl)-
26 6.915 0,0,4- -3 -1 , 0.165 CioH 50 154.
3-Cyclohexene-1-methanol, .alpha.,.alpha.4-trimethyl-
27 7.001 . 6,6- ) R . 0.189 C1oH60 152
Bicyclo[3.1.1]hept-2-ene-2-methanol, 6,6-dimethyl-
28 7.030 . (18)- 4,6,6- ) (3.1.1] 3 -2 0.139 CyH 40 150
Bicyclo[3.1.1]hept-3-en-2-one, 4,6,6-trimethyl-, (1S)-
29 7.116 Isoborneol 0.244 CioHi30 154
30 7.289 2 - )-2- -1 ) 0.221 CioH;60 152
2-Cyclohexen-1-ol, 2-methyl-5-(1-methylethenyl)-, cis-
31 8.291 | Us- o )-L7 T I s ey 6.941 C12H200; 196
Bicyclo[2.2.1]heptan-2-0l, 1,7,7-trimethyl-, acetate, (1S-endo)-
32 8.435 Undetermined 0.217
33 8.939 2 S )-2- I ) 0.398 C12H150, 194
2-Cyclohexen-1-ol, 2-methyl-5-(1-methylethenyl)-, acetate, cis-
34 9.148 (+)-4- (+)-4-Carene 0.134 CioHys 136
35 10.193 Caryophyllene 1.933 CisHoy 204
36 10.597 ZZZ-1.59,9- 14,7, 0.399 CisHaa 204
Cycloundecatriene 1,4,7,-Cycloundecatriene, 1,5,9,9-tetramethyl-, Z,Z,Z-
37 12.045 Caryophyllene oxide 6.924 C5H40 220
38 12.319 Undetermined 0.656 Cy5sHp40 220
39 12.622 10,10- -2,6- . 720 -3p- 0.102 Cy5sH0 220
10,10-Dimethyl-2,6-dimethylenebicyclo[7.2.0]Jundecan-5.beta.-ol
40 13.011 Undetermined 0.466
41 16.282 Undetermined 0.127
(4aS- )-1,2,3,4,4a,9,10,10a- -1,1,4a- -7-(1- )-
42 17.161 Phenanthrene,1,2,3,4,4a,9,10,10a-octahydro-1,1,4a-trimethyl-7-(1-methylethyl)-, 0.124 CaoH30 270
(4aS-trans)-
43 20.944 Undetermined 0.134
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Tab. 2 Effects of volatile oil of M. glyptostroboides seeds on
mycelia growth of plant pathogenic fungi

Testd puthogen 14 L O e o)
100 10.00+3.16a 60.00
P. theae 50 19.33+1.63b 22.67
10 21.50+1.38bc 14.00
CK 25.00+4.10¢ -
100 8.67+0.82a 26.74
A. porri 50 10.75+0.97b 9.13
10 11.00+1.41b 7.02
CK 11.83+0.75b -
100 4.00+0.63a 64.44
F. graminearum 50 9.50£2.59b 15.56
10 11.33£2.34b /
CK 11.25+1.60b -
100 2.83+1.72a 63.44
S. botryosum 50 5.50+1.05b 29.03
10 6.33%1.03b 18.28
CK 7.75%1.47b -
100 8.17+2.48a 39.51
B. cinerea 50 10.25+£0.97a 24.07
10 13.67+1.97b /
CK 13.50+1.00b -
100 11.1742.93a 30.21
A. alternate 50 13.33£2.50ab 16.67
10 15.17+2.14b 5.21
CK 16.00+2.10b -
100 7.7542.04a 26.19
Colletotrichum 50 9.83+2.14ab 6.35
Sp- 10 10.56+0.84b /
CK 10.500.55b -
100 5.33+0.82a 44.80
A. kikuchiana 50 8.00+1.33b 17.26
10 8.50+2.86b 12.01
CK 9.67+2.32b -

cc(>>

(a=0.05) “=/>~

Different letters following data of one pathogens mean

significant difference (¢=0.05).““/>”denotes “0” or negative.
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