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Volatile Emission of Clove Oil under Closing Condition for Postharvest Disease Management
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Abstract

Clove oil is a potent essential oil for controlling postharvest diseases through contact and fumigation.
This study aims to provide supportive data for applying clove oil in warehouse storage and transportation. The
emission of clove oil in a closed condition was designed at a concentration of 20 microliters per 1,000 cubic
centimeters at 30 degrees Celsius for 5, 15, 30 minutes, and 24 hours. The clove oil emission was collected
using the HS-SPME technique and analyzed with GC-MS. The result revealed that clove oil major substances
consist of benzyl alcohol (75.44%) and the active substance for plant disease control as eugenol (22.38%).
The emission of clove oil as observed eugenol after 5 and 15 minutes was increasing. After 30 minutes of
fumigation, eugenol was 8.64 times compared with 5 minutes of fumigation. Lastly, after 24 hours fumigation
showed that eugenol was 6.03 times compared with 5 minutes. The fumigation was tested with a 1.5%
opening surface area leak at 30 degrees Celsius for 3 and 6 hours. After 3 and 6 hours of incubation, Clove oil
showed 11.75 and 3.10 times compared with 5 minutes of fumigation. These findings suggest that fumigation
should be carried out for 30 minutes, and after 24 hours, there still have eugenol present for postharvest
disease management.
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Table 1 Peak area of clove oil diffused under closing conditions for 5, 15, 30 minutes and 24 hours.

Ratio of tested peak area

i Average peak area (x 10°) compared with peak area
Volatile compound )
at 5 min
5 min 15 min 30 min 24 h 15 min 30 min 24 h
benzyl alcohol 20.29 119.91 175.33 122.40 591 8.64 6.03
eugenol 8.57 28.45 35.29 25.87 3.32 4.12 3.02

Table 2 Peak area of clove oil diffused under 1.5% opening surface conditions for 3 and 6 hours.

Ratio of tested peak area

. Average peak area (x 10%) compared with peak area
Volatile compound .
at 5 min
5 min 3h 6 h 3h 6 h
benzyl alcohol 18.48 75.58 6.92 4.09 0.37
eugenol 7.45 87.60 23.13 11.75 3.10
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Figure 1 Mass spectra and structure of benzyl alcohol from clove oil.
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Figure 2 Mass spectra and structure of eugenol from clove oil.
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