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Performance of Essential Oil by Fumigation
on the Growth of Post-harvest Plant Pathogenic Fungi

4 Y aa a va a s o/
N5 Weaudi 2 dugh Tuauaes® SRen wedignsn'? uastoased saunimna’?

Pisut Keawmanee'?, Santiti Bincader?, Ratiya Pongpisutta'? and Chainarong Rattanakreetakul?

Abstract

The potential of fumigating post-harvest plant pathogenic fungi with essential oils was investigated.
Essential oils were applied to 2 x 2 centimeters Whatman no. 1 paper attached to the inner side of a plastic
container. Three types of essential oils, namely lemongrass, clove, and cinnamon, were used and the result
was determined after six days at a temperature of 25°C. Fumigation of clove and cinnamon essential oils at
62.5 plVL showed a fully exhibit against Phytophthora palmivora, Aspergillus flavus and Fusarium
verticillioides. In contrast, lemongrass oil showed a lower inhibitory to A. flavus with 59.50 percent inhibition
of fungal growth. Additionally, fumigation with essential oils was tested under high carbon dioxide and low
oxygen concentrations. The result showed A. flavus and F. verticillioides were tolerated to the clove oil and
lemon grass oil fumigation, whereas cinnamon oil demonstrated 100 percent inhibition to all tested fungi at
25°C and 37°C. These results indicate the potential of essential oils to be used for control fungi in the post-
harvest storage of grains and fruits.
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Table 1 Efficiency of essential oils as contact (poison food) and fumigation assay on mycelium inhibition of

fungal pathogens growth after 6 days of incubation.

Poison food Fumigation
Essential
oils Conc. PP AF FV Conc. PP AF FV
(nvL) (uvL)
lemon 100 6.42¢ -4.07¢g 5.48f 6.25 31.81c -32.32f -5.97f
grass oil 200 63.75ab 1.48f 17.20e 12.50 100.00a 1.43de 5.27ef
400 100.00a 27.50d 73.07c 31.25 100.00a 27.34c¢ 41.72c
600 100.00a 63.75¢ 86.54b 62.5 100.00a 59.50b 100.00a
clove oil 100 47.73b 1.06f 21.41e 6.25 16.30d  -11.92def  19.17de
200 100.00a 16.29%¢ 55.08d 12.50 60.27b  -10.24de  25.90cd
400 100.00a 61.25¢c 83.36bc 31.25 100.00a 26.06¢ 70.92b
600 100.00a 80.63b 91.68ab 62.5 100.00a 100.00a 100.00a
cinnamon 100 100.00a 2.00f 26.16e 6.25 100.00a  -18.57ef  20.53de
oil 200 100.00a 15.82e 44.15d 12.50 100.00a 1.43de 19.89de
400 100.00a 100.00a 100.00a 31.25 100.00a 6.69cd 62.01b
600 100.00a 100.00a 100.00a 62.5 100.00a 100.00a 100.00a
V. (%) 17.53 5.59 8.97 4.36 4.69 6.87

PP, Phytophthora palmivora; AF, Aspersgillus flavus and FV, Fusarium verticillioides

Table 2 Antifungal inhibition of essential oils at a fumigation rate of 62.5 pul/L to control fungal pathogens

mycelium under modified atmosphere conditions 25 °C and 37 °C.

Fungal mycelium growth inhibition at 6 days (%)

Modified o
atmosphere Essential oils 25°C 37 °C
PP AF FV PP AF FV

Ambient lemongrass oil 100.00 100.00a 100.00a 100.00 100.00a 100.00
clove oil 100.00 100.00a 100.00a 100.00 100.00a  100.00
cinnamon oil 100.00 100.00a 100.00a 100.00 100.00a 100.00

High CO, lemongrass oil 100.00 100.00a 100.00a 100.00 60.60b 100.00
clove oil 100.00 100.00a 100.00a 100.00 100.00a  100.00
cinnamon oil 100.00 100.00a 100.00a 100.00 100.00a 100.00

Low O, lemongrass oil 100.00 43.16¢ 36.23c 100.00 59.15b 100.00
clove oil 100.00 75.96b 49.68b 100.00 100.00a  100.00
cinnamon oil 100.00 100.00a 100.00a 100.00 100.00a 100.00

C.V. (%) - 3.58 5.89 - 2.29 -

PP, Phytophthora palmivora; AF, Aspersgillus flavus and FV, Fusarium verticillioides
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Poisoned food
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Control Lemon grass Clove Cinnamon Control Lemon grass Clove Cinnamon
200 LA 200 pL/L 200 pLA

Figure 1 Essential oil contact fungal mycelium on PDA (Left) after six days and fumigation at 62.5 pl/L after 6
days (right) (A-D P. palmivora, E-H, A. flavus, and I-L, F. verticillioides)
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