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Tablel. Variance analysis effect of essential oils by paper discs method on fungus Botrytis cinerea into petri dishes in the vitro condition

Sources of Degrees of
Total Squares Mean Squares F Values
Variance freedom
Treatments 3 98.899 32.966 496.171*
Error 8 0.532 0.066
Total 11 99.431

Coefficient of
4.53
Variance(%)
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Table 2. Variance analysis effect of essential oils by volatile essential oil methods on fungus Botrytis cinerea into petri dishes in the vitro

condition
Sources of Degrees of
Total Squares Mean Squares F Values
Variance freedom
Treatments 3 98.899 32.966 496.171**
Error 8 0.532 0.066
Total 11 99.431

Coefficient of
4.53
Variance(%)
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Table 3. Mean comparison of colony diameter and inhibitory percentages of growth of Botrytis cinerea by essential oil of Summer

savory, wild mint and Marjoram in two methods of assessment

volatile essential oil method disk diffusion method
Essential oils
Percentage of growth Percentage of growth
colony diameter colony diameter
inhibition inhibition

Summer savory 2.33 55.97a 2.30 56.54a
Marjoram 2.37 55.29ab 2.33 55.97a
Wild mint 2.73 48.41b 2.70 49.05a
Control 5.30 0.00c 5.30 0.00b

*Means with similar letters in each column are not significantly different at 5% level of probability

bl 5les d(B) hgme) o uilosl Jlas «(A) bl 5l 1503 slge us ;) 4 Botrytis cinerea G)LB WSy iy oy uelal 3= IS
(D) Sl s o) o el 5las 5 (C) iy
Figure 1. Effect Essential oils on the growth of Botrytis cinerea by volatile essential oil methods: control treatment(A), Marjoram

treatment(B), Wild mint treatment(C), Summer savory treatment(D)
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Figure 2. Effect Essential oils on the growth of Botrytis cinerea by paper discs methods: control treatment(A), Marjoram treatment(B),

Wild mint treatment(C), Summer savory treatment(D)
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Table 4. Inhibitory the minimum concentration (MIC) and minimum fungicidal concentration (MFC) essential oil of Summer savory,

marjoram and wild mint on the fungus Botrytis cinerea

Number of Concentration of essential Percentage of germinated
Treatment
germinated spore (pul/ml) spore to control
B. cinerea control 62 . 100
34 1.3 54.84
6 1.5 9.68
B. cinerea + Summer savory
3 6 4.84
. 8 .
33 1.3 53.23
6 1.5 9.68
B. cinerea + marjoram
2 6 323
' 7.5 ’
37 1.3 59.68
6 1.7 9.68
B. cinerea + wild mint
4 6 6.45
' 8.5 ’
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Figure 3. Compare the average effect of essential oil of Summer savory, marjoram and wild mint in reducing infection in Kiwi fruit

infected with the fungus B. cinerea (columns with same letter are not significantly different at the 5% level)
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Table 5. Analysis essential oil components Summer savory with GC-MC

Percent Retention times in
Row Compound (RI) Retention index

compound minutes
1 1.2 Qa-Pinene 925 5.27
2 0.41 [3-Myrcene 989 6.55
3 0.20 o-Terpinene 1175 7.26
4 3.42 p-Cymene 1014 7.48
5 051 Limonene 1028 7.59
6 0.17 trans-3-Ocimene 1035 7.80
7 0.29 y-Terpinene 1053 8.44
8 0.20 Linalool 1085 9.64
9 1.01 Terpinene-4-ol 1178 12.14
10 0.82 Thymol 1292 15.87
11 88.65 Carvacrol 1411 16.45
12 0.40 trans-Caryophyllene 1424 1991
13 1.25 o-Bisabolene 1509 22.59

98.53 Total
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Table 6. Analysis essential oil components marjoram with GC-MC

Retention times in

Row Percent compound Compound (RI) Retention index .
minutes
\ 1.30 o-Thujene Yo 5.11
Y \ o-Pinene Yy 5.27
Ay 0.36 Camphene QE¢A 5.62
¥ 4.72 Sabinene qvo 6.18
0 0.7 1-Octen-3-ol v 6.25
14 0.75 3-Octanone qA¢ 6.44
\% 1.30 [3-Myrcene aA4 6.55
A 0.21 3-Octanol 44A 6.74
q 4.53 o-Terpinene AERLY 7.28
K 8.91 p-Cymene YeYo 7.5
) 243 Limonene Ve YA 7.61
\Y 8.34 y-Terpinene Velle 8.47
\Y 3.52 a-Terpinolen Vv AA 9.32
VY 5.56 cis-Sabinenehydrate Ve QA 9.65
\0 0.9 p-menth-2-en-1-ol WYy 10.35
\§ 1.18 Menthone WWo¢ 11.38
\V 1.24 Borneol Wi 11.78
A 1.56 Menthol VWi 12.04
V4 16.1 Terpinene-4-ol Wy 12.21
A\ 1.6 o-Terpineol A4 12.57
Yy 1.56 Bornyl acetate \YAo 15.64
Yy 19.46 Thymol \YQ- 15.92
Yy 1.94 Carvacrol VY 16.17
YY 1.5 trans-Caryophyllene VEYY 19.92
Yo 1.1 Germacrene-D VEAY 21.8
A\t 4 0.47 Bicyclogermacrene Your 21.83
Yv 0.61 Spathulenol YoVA 24.66
YA 0.75 Caryophyllen oxide VoA 24.82

93.60 Total
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Table 7. Analysis essential oil components wild mint with GC-MC

Retention times in
Row Percent compound Compound (RI) Retention index )
minutes

1 0.02 a-Thujene 925 5.11
2 1.16 o-Pinene 934 5.28
3 0.09 Camphene 970 5.62
4 1.38 Sabinene 974 6.17
5 2.37 [3-Pinene 978 6.28
6 0.64 Myrcene 990 6.56
7 0.15 3-Octanol 99644 6.67
8 0.04 o-Terpinene 1016 7.27
9 0.07 p-Cymene 1025 7.48
10 0 Limonene 1028 7.66
11 25.79 1,8-Cineole 1033 7.71
12 0 cis-Ocimene <Y> 1036 7.81
13 0.06 y-Terpinene 1057 5.45
14 0.07 Sabinene hydrate 1066 8.72
15 0.03 o-Terpinolene 1086 9.34
16 0.14 Linalool 1100 9.65
17 10.43 Menthone 1155 11.42
18 neo-Menthol 1159 11.72
19 Borneol 1166 11.77
20 0.12 Menthol 1173 11.99
21 0 Terpinen-4-ol 1178 12.15
22 4.01 o-Terpineol 1192 12.58
23 0.05 Dihydrocarveol 1196 12.72
24 47.66 Pulegone 1249 14.55
25 Piperitone 1282 14.64
26 0.09 Thymol 1296 15.85
27 0 Carvacrol 1302 16.17
28 0.35 Piperitenone 1344 17.49
29 0.23 Piperitenone oxid 1368 18.27
30 0 oa-Copaene 1377 18.54
31 0 [3-Bourbonene 1387 18.85
32 0 [3-Elemene 1392 19
33 0.11 [3-Caryophyllene 1413 19.92
34 0 o-Humulene 1457 21.25
35 0 Germacrene-D 1482 21.81
36 0 Bicyclogermacrene 1498 22.27
37 0 (+) Spathulenol 1581 24.66
38 0.15 Caryophyllene oxide 1587 24 .83

95.21 Total
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Abstract

The use of antifungal compounds such as essential oils for the preservation of natural
fruits during the storage period has dramatically been rising. In this study, the
individual essential oils of Marjoram (Origamum marjorana), wild mint (Mentha
longifolia) and Summer savory (Satureja khuzistanica) were employed for the
control of corruption of fruits during the storage period. In this study, the antifungal
activity of essential oils was investigated on growth a specie of plant pathogenic
fungus Botrytis cinerea on PDA medium and fruit tissues. Antifungal activities on
PDA medium were measured by disk diffusion and volatile essential oil methods.
To evaluate the effects of the essential oils on fungal growth in fruit tissue, the Kiwi
were inoculated with 30 pl of spore suspension (10° spore/ml), and then fruits were
sprayed with 4 and 20 pl/ml of the essential oils. Seven days after inoculation, fruits
were evaluated in terms of pollution. To calculate the percentage of infected fruit
was divided into eight parts and the number of infected fruit fungus pathogen
contamination in 12.5% multiplication and percentages were calculated. Data were
analyzed as a completely randomized design with three replications. Essential oils
have showed significant inhibitory effect on fungus growth. The results showed that
most inhibition of growth in a paper disk method was in order for fungus B. cinerea
related to the essential oil of Summer savory 56.54 percent respectively and volatile
essential oil methods was related to the essential oil of Summer savory was 55.97
percent respectively. The results inoculated of the fruit tissue with a spore suspension
B. cinerea showed that respectively treatment (20ul/ml) of Marjoram (with 35.42%
of disease) had the inhibitoriest effect against the pathogen.

Keywords: Essential Oils, Fungal Storage Inhibition of Mycelia Growth, B. cinerea,
Kiwi.
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