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Table 1. The growth diameter of A. flavus under the effect of different concentrations of thyme, savory
essential oil and aloe vera gel

Aloe vera Thyme essential oil concentration Savory essential oil concentration
concentration (%) (ppm) (ppm)
10 20 30 200 400 600 800 1000 200 400 600 800 1000
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*Different letter shows significant differences at p<0.05
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Table 2. The synergistic effect of thyme, savory essential oil, and aloe vera gel on A. flavus

Growth zone of (mm)

Treatments A flavus

Thyme essential oil (1000 ppm) 2.16+0.21°

Savory essential oil (1000 ppm) 1.51+0.11°¢

Aloe vera gel (20 %) 1.55+0.23¢

Thyme and Savory essential oil (1000 ppm) 1.4+0.11¢

Thyme essential oil (1000 ppm) and Aloe vera gel (20 %) 2.06+0.13°
Savory essential oil (1000 ppm) and Aloe vera gel (20 %) 2.16+0.14°
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Thyme and Savory essential oil (1000 ppm) and Aloe vera

d
gel (20 %) 1.36+0.12

*Different letter shows significant differences at p<0.05
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Figure 1- Weight loss of coated pistachio samples after 30 days of storage
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Figure 2- Fat content of coated pistachio samples after 30 days of storage
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Figure 3- Protein content of coated pistachio samples after 30 days of storage
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Iran is one of the largest exporters of pistachios in the world. Pistachios are
one of the valuable export products that are very susceptible to Aspergillus
flavus contamination. In this regard, studies revealed that edible coatings are
highly effective in preventing pistachio fungal contamination, aflatoxin
production and thus increasing its shelf life. This study aimed to investigate
the effect of edible coating based on carboxymethyl cellulose and aloe vera
containing savory (Satureja hortensis) and Shirazi thyme (Zataria
multiflora) essential oil on the production of aflatoxin by Aspergillus flavus,
weight loss, fat and protein content of the samples during the storage period.
Also, the antifungal properties of different concentrations of savory essential
oil, thyme, and aloe vera and their synergistic effect on Aspergillus flavus
were investigated. The results showed that savory and thyme essential oils at
a concentration of 1000 ppm and aloe vera gel at a concentration of 20%
significantly inhibited the growth of Aspergillus flavus. The highest
prevention of weight loss, reduction of fat content, and reduction of the
protein content of the samples during 30 days of storage were observed by
coating with aloe vera and thyme, coating with carboxymethyl cellulose and
thyme, and coating with aloe vera and carboxymethyl cellulose, respectively.
Coating the samples using 1% carboxymethyl cellulose and 20% aloe vera
gel containing the essential oil of savory and thyme with a concentration of
1000 ppm significantly prevented the contamination of samples with
aflatoxins B and B; until the 40th day of storage (p<0.05). As a result, using
edible coating based on carboxymethyl cellulose and aloe vera containing
savory essential oil and thyme is a suitable solution to increase the shelf life

of pistachio and prevent its fungal contamination and aflatoxin production.
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