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Fumigant antifungal activities of essential oils from Mentha spicata
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Abstract The biocontrol potential of essential oils from Mentha spicata against plant pathogenic fungi was investi-

gated to explore their applications in the prevention and control of plant fungal diseases. In this study, the fumi-
gant antifungal activities of essential oils from M. spicata against four plant pathogenic fungi including Botrytis ci-
nerea , Fusarium graminearum, Rhizoctonia solani and Sclerotinia sclerotiorum were determined by mycelial
growth rate method; the influences of essential oils on mycelia of B. cinerea were observed, and chemical constit-
uents of essential oils were analyzed by GC-MS. The results showed that the essential oils from M. spicata had
strong fumigation activities against all tested pathogenic fungi and ECs, values were lower than 7.0 pL/L. After
treatment with essential oils, aberration and surface depression in mycelia of B. cinerea, cell membrane destruc-
tion and cytoplasmic exosmosis, cytoplasmic structure digestion, and mitochondrial damage were observed. Totally
30 constituents were isolated, and 24 were identified by GC-MS, accounting for 94. 918% of the total essential
oils. The main chemical constituents included L-carvone (57.468%), D-limonene (8.976%) and so on. In con-
clusion, the essential oils from M. spicata were ideal green fumigant antifungal resources.
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Table 1 Determination of fumigant antifungal activities of essential oils from Mentha spicata on

the mycelial growth of 4 plant pathogenic fungi

HHEETRE  HXREG

95% BfFMR/ul - L7 95% BfFMR/pl - L7

995 JF L 1 : . . ECs ; EC, ;
URZGES ] = Regression Correlation 0/7 95% confidence %/7 95% confidence
Plant pathogenic fungus . . ple L1 . ple L1 .
equation coefficient interval interval
B IKEIRE B. cinerea y=—1.877+2.273x 0. 954 6. 696 4,567~9. 288 24.534 15. 638~68. 179
INE TR E F. graminearum  y=—1.394+1. 687x 0. 992 6. 710 5.136~8. 105 38. 591 29. 183~59. 967
IKFESAER A R. solani y=—0.741+1.730x 0. 931 2. 681 1. 940~3. 314 14. 763 11. 447~22. 184
HEE RN S. sclerotiorum y=—0.127+1.018x 0. 914 1. 332 0. 398~2. 203 24,195 14, 723~79. 525
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Table 2 Chemical constituents of essential oils from Mentha spicata
WS (REZNTE] /min sty s FR AT/ %6
No. Retention time Compound Formula Relative content
1 2. 887 % Unknown = 1. 329
2 3. 369 25 5E Unknown — 0.918
AT R 1-(-H R 2 B - 3R (3. 1. 0] e ke .
3 Sk Bicyclo[ 3. 1. 0 Jhexane, 4-methylene-1-(1-methylethyl) CaoHig 0379
4 5 942 &fé‘}?ﬁ‘ ‘&Pinene C]o H]s O. 454
5 6.115 3 HRERS B-Myrcene CioHys 1. 561
6 6. 792 D-¥7# 45 D-Limonene CioHig 8.976
7 6. 843 FeHiN Eucalyptol CioHi30 3. 789
8 7. 887 Fr AR Linalool CioHisO 0. 296
9 8. 349 (E,2)-2, 6-—H3}-2, 4, 6-2 =4 2,4,6-Octatriene, 2, 6-dimethyl-, (E,Z) CioHis 0. 305
10 9.012 N-JE i endo-Borneol CioHi50 0. 989
11 9. 458 - A F -l trans-Dihydrocarvone CioHi50 1. 887
12 9. 775 A2 5¢ Unknown = 0. 543
13 9. 898 -7 Pl cis-Carveol CioHis0 1. 834
14 10. 330 L-75 7l L-Carvone CioH1.O 57. 468
15 11. 505 v-HE 5 = §%. gamma-Pyronene CioHis 0. 429
16 12. 204 ()-8 554 (-)-8-Bourbonene CisHyy 0. 656
17 12. 254 )-BHi A (-)-f-Elemene CisHoy 0. 645
18 12.535 o1 =M a-Gurjunene Ci5 Haa 0. 353
19 12. 694 £ 4774 Caryophyllene Ci5 Hay 3.115
20 12. 795 Jiii-B-ly ELJ cis-beta-Copaene Ci5 Hay 0. 329
o 6 (1S, 4S, 4aS)-1-FPHHE4, 7;Fﬁ%1, 2, 3, 4, da, 5;%\%?{% CroHat 1. 996
(1S, 4S, 4aS)-1-Isopropyl-4, 7-dimethyl-1, 2, 3, 4, 4a, 5-hexahydronaphthalene
22 13.133 I ks Humulene Ci5 Hay 0. 615
23 13. 256 F % Unknown — 1. 433
24 13. 508 K4 )L D Germacrene D Ci5 Hoy 5. 464
25 13. 695 W KB4 LA Bicyclogermacrene Cis Ha 0. 974
26 14. 005 J-E Rk trans-Calamenene Ci5Hae 0. 952
27 14. 762 % 7E Unknown = 0. 438
28 15. 288 FEEEVE i EE Epicubenol C15 Hz6 0O 0. 736
29 15 922 0(’*‘}‘*/&@ orCadinOl C15 st() 0. 716
30 16. 369 2% 5E Unknown = 0. 422
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Fig. 1 Total ion chromatogram of essential oils from
Mentha spicata by GC-MS
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Fig. 2 Fumigation activity of essential oils from Mentha spicata against the mycelia of Botrytis cinerea by optical microscope
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Fig. 3 Fumigation activity of essential oils from Mentha
spicata against the mycelia of Botrytis cinerea by

scanning electron microscope
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Fig. 4 Fumigation activity of essential oils from Mentha spicata against the mycelia of

Botrytis cinerea by transmission electron microscope
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