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Table 1. The compounds in leaf essential oil of V. agnus—castus

Compound RI* Percentage (%)

1 o-Thujene 926 0.09
2 a-Pinene 934 52.70
3 Camphene 952 0.14
4  Sabinene 974 3.09
5 pB-Pinene 977 0.84
6 Myrcene 990 2.34
7 a—Phellandrene 1008 1.12
8 o-Terpinene 1016 0.02
9 p-Cymene 1024 0.53
10 Limonene 1029 15.77
11 1,8-Cineole 1032 0.04
12 (2)-p—Ocimene 1038 0.28
13  (E)-p-Ocimene 1049 0.28
14 y-Terpinene 1061 0.14
15 Terpinolene 1089 0.42
16 Linalool 1099 0.58
17 cis—Verbenol 1145 0.09
18 p-Cymen-8-ol 1184 0.27
19 o—Terpineol 1190 0.08
20 Citronellol 1228 0.11
21 Borny acetate 1287 0.19
22  Methyl geranate 1325 0.15
23  6-Elemene 1339 0.58
24 o-Terpinyl acetate 1349 0.87
25 Citronellyl acetate 1356 0.83
26  Neryl acetate 1363 0.31
27 [ —Bourbonene 1387 0.08
28 —Gurjunene 1410 0.37
29 (E)-Caryophyllene 1422 8.69
30 trans—[—Bergamotene 1437 0.39
31 (2)-p —Farnesene 1443 1.17
32 (E)- B —Farnesene 1459 0.46
33 allo-Aromadendrene 1461 0.67
34 Germacrene D 1486 0.20
35 B-Selinene 1492 0.27
36 Bicyclogermacrene 1497 3.45
37 p-Bisabolene 1509 0.12
38 p-Sesquiphellandrene 1524 0.30
39 Germacrene B 1558 0.09
40 Caryophyllene oxide 1585 0.36
41 Viridiflorol 1591 0.31
42 a—Cadinol 1654 0.59
43 o~Bisabolol 1685 0.10
Total 99.51

* RI: Retention Index
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Fig.1. The inhibition activity of various concentrations of (a) V. agnus—castus leaf essential oil and (b) BHT,

against DPPH
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Table 2. Variance analysis of the effect of various volumes of V. agnus—castus leaf essential oil on three species

of plant pathogenic fungi during four days

DF MS F Pr>F
Fungi isolate 2 23811.70 187.63" <0.0001
Essential oil volume 5 13780.54 108.58" <0.0001
Essential oil Fungi isolate x 10 2938.58 23.15" <0.0001
Time 3 9289.48 73.20" <0.0001
Time x Fungi isolate 6 352.19 2.78" 0.0139
Essential oil Time x 15 368.25 2.90" 0.0005
Fungi isolate x Essential oi Time x 30 455.20 3.59" <0.0001
Error 144 126.91

* Significant difference at the probability level of 5%
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Table 3. Inhibition percentage (standard deviation + mean) of the V. agnus—castus leaf essential oil on the
mycelium growth of three isolates of plant pathogenic fungi in various volumes during four days

Essential oil volume (L)

Day
2 4 8 16 32 64
1 28.54+8.40MP 72.73+3.94%F 86.74+7.81%4 94.44+4.81%® 100+0.02 100+0.02
B. 2 NIv 19.72+5.28 59.1145.03%9 76.16+6.43%¢ 98.77+2.142 100+0.0?
cinerea 3 NIv 9.97+2.00"W 45,45+0.969" 57.26+8.431 90.48+8.43*°¢ 100+0.0?
4 NIv 9.70£2.43W 13.59+3.56°W 25.98+8.734 75.49%5.31¢¢ 100+0.0?
1 NIv 15.00£3.00™W 43,335,779 36.67+5.77%1 45+5,199" 80.0+5.0>¢
P. 2 3.92+1.59tW 10.05£3.11%%  16.30+4.52mY 22.3044.17% 26.7246.1179  58.95+5.78%9
digitatum 3 4.76x1.315% 6.92+2.17W 16.09+1.96™V 16.11+4.43™V 14.86+4.01"™  32.17+3.93M""
4 8.66+2.024 W 6.95+2.784W 11.67+2.91™W 14.39+4.12™V 15.96+2.64™  8.71+0.384W
1 11.11+2.36"%  38.89+3.97"* 58.33+£3.67¢9 44,4445 8597 4444451097 72.22+4.81%*
A flavus 2 15.50+2.40™W 20.63+4.56 45,68+5,199" 34.4145.28Hm 30.1814.03h 44.80+3.47M9
3 13.46+4.28°W 23.62+4.26K 37.46+6.20M 30.02+7.05M° 25.9845.5719  30.99+1.92M°
4 11.51+2.88PW 19.33+2.17" 30.74+6.50M° 23.48+5.85k 19.99+4.30%t  20.77+0.27%!

NI: No Inhibition, the same or letters are not significantly different at the 5% level of the LSD test

£33 535 33 Lz, o e Ly ade L8 ey oS S8 LI MIC 51Cs0 Ol o —F s
Table 4. The ICs and MIC values of V. agnus—castus leaf essential oil against the fungi in the second day

I1Csp (ML) MIC (uL)
B. cinerea 2.98 4
P. digitatum 54.12 2
A. flavus 55.29 1
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Abstract

Vitex agnus—castus, belonging to the Lamiaceae family, is used in traditional medicine in Iran. With the aim of
finding natural compounds with anti—fungal and eco—friendly properties, the effect of Vitex agnus—castus
essential oil on mycelial growth of three plant pathogenic fungi was evaluated. The study was conducted as
factorial experiments with three fungal isolates, including Botrytis cinerea, Penicillium digitatum and
Aspergillus flavus. The inhibitory activity of six doses of the essential oil (2, 4, 8, 16, 32 and 64 pl) with three
replicates were examined. Also, the antioxidant effect of the oil was evaluated by DPPH free radical inhibition
method. The chemical compounds of the oil were identified and quantified using GC-MS method. Analysis of
the chemical composition of the essential oil showed that a—pinene (52.70%), limonene (15.77%) and (E)-
caryophyllene (8.69%) constitute the most components of the essential oil, respectively. As results of the study
showed that the 64 ml of V. agnus—castus essential oil has the greatest inhibitory effect on mycelial growth of
studied fungi. Among the studied fungal species, P. digitatum showed the least and B. cinerea showed the most
sensitivity to the of V. agnus—castus essential oil. Also, the essential oil was showed a high antioxidant activity
with ICsp value of 0.07 mg/ml compared to the BHT (ICso = 0.04 mg/mL), as a synthetic antioxidant.
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mailto:h.dehghan@shahed.ac.ir

