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Abstract

Introduction: In recent years, the use of secondary metabolites of some medicinal plants to prevent the growth of fungi
has been considered. The purpose of this study was to investigate the antifungal effects of two essential oils of Zataria
multiflora and Salvia mirgayanii with two methods of smoking and mixed culture (mixing essential oil with culture medium)
in controlling Aspergillus niger in laboratory conditions.

Methods: In this research, during two separate experiments, the effect of different chemotypes of Zataria multiflora essential
oil with concentrations of 50, 100, 200, 400 uL. and Salvia mirzayanii with concentrations of 100, 200, 400 microliters per
liter, on growth control Aspergillus niger were evaluated by two cultivation methods (smoked and mixed) in laboratory
conditions.

Results: Based on the results of the first experiment, in the investigation of preventing the growth of _Aspergillus niger, the
Isfahan Nasrabad chemotype was placed in one statistical group, the Bushehr and Tashk Fars chemotypes were in one
statistical group, and the other chemotypes were in another statistical group. No significant difference was observed
between different mushroom cultivation methods. By increasing the concentration of essential oil, its effect in preventing
halo growth increased. In the second experiment, at a concentration of 400 uL, the greatest effect of bitter gourd essential
oil in preventing the growth of _Aspergillus niger was observed in Hormozgan Bastak chemotype, which showed a significant
difference compared to other gourd chemotypes. In this experiment, no significant difference was observed between the
two mushroom cultivation methods.

Conclusion: In general, the essential oils used showed an effective role in controlling the growth of Aspergillus niger,
however, a significant difference was observed between the different ecotypes of the two essential oils, thyme, and Salvia.
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Figure 1- The effect of different concentrations and chemotypes of Shirazi thyme essential oil on the colony diameter
(mm) of Aspergillus niger
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Figure 2- The effect of different chemotypes (A) and concentrations (B) of Shirazi thyme essential oil and different
methods of mushroom culture on the diameter (mm) of Aspergillus niger
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Table 1- The effect of the interaction of chemotypes, different concentrations of essential oils and different cultivation
methods on the halo diameter (mm) of Aspergillus fungus

Mixed method Fumigation method

Thyme chemotypes Control 50 100 200 400 Control 50 100 200 400
Khonj Fars 7a.64 22.5ef  3.7jk Ok 0Ok 68.5a 21e-g 0k Ok 0k
Nasrabad Isfahan 7a.64 64a 64a 64a 64a 68.5a 68.5a 68.5a  68.5a 68.5a
Rudkhaneyeh Ziarat Ali  7a.64 38.6d  13g-j Ok 0k 68.5a 12.7gj 0k 0k 0k
Bushehr 7a.64 72a 271e Ok 0Ok 68/5a 52.1b 19.5eh 0Ok 0k
Tang Zagh 7a.64 41.1cd 105hk Ok 0Ok 68.5a 43b-d 8.5i-k 0Ok 0k
Tashk Fars 7a.64 41.1cd 50bc Ok 0Ok 68/5a 47.1b-d 0Ok 0k 0k

Faryab Rodan 7a.64 2a.70 14f-i Ok 0Ok 68.5a 49.5bc 0k 0k 0k




Aspergillus niger &l )90 9 (5l UJ:.:_,T osibwl )5/ O)Sed 9 231531 m

D
omslasSIl 395V 51 o sl oo el €06 3t 551 (ot gl il A5 5 45833 et 508 (o2 7 316 TS oo 3T -F S
il (B) yid v pidg oo Yor Clile (D) ¢ pid p yiad 958500 Voo il (C) e pid g yiad g ;500 B+ cdile (B) (uilinl g (A)

Pl 2 g S Fee
Figure 3- The inhibitory effect of Rudkhaneyeh Ziarat Ali chemotype compound phase of Shirazi thyme essence on
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100 pL/L, (D) concentration of 200 pL/L (E) concentration of 400 pL/L
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Table 2- The effect of the interaction of ecotypes, different essential oils of Salvia and different cultivation methods on the
halo diameter of Aspergillus niger

Chemotypes Fumigation method Mixed method

Control 100 200 400 Control 100 200 400
Bastak Hormozgan 5a.71 2a-d.68 la-e.67 5a-e.67 70ab 3a-c.68 2b-e.66 5a-e.66
Sarchahan Hormozgan  5a.71 5ab.69  7ef.62  6gh.57 70ab 2b-f.65 5fg.60  55h
Deq Fino Hormozgan  5a.71 2b-e.66 1c-f.64 47i 70ab 2ab.70  2b-e.66 2d-f.63
Khonj Fars 5a.71 5a-c.68 2d-f.63 56h 70ab 7a-e.66 7c-f.63  2j.42
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