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Fig 2The SEM images Starch microcellular foams

Table 1 Identified compounds in peppermint
essential oil

Components Percentage
Limonene (%) 4.9
Cineole (%) 5.9
Menthone (%) 23.4
Isomenthone (%) 4.3
Isopulegol (%) 0.08
Menthol (%) 21.12
Pulegone (%) 3.8
Carvone (%) 2.7
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Fig 3 Weight loss (%) (A), soluble solids content (°Brix) (B) in strawberry fruit either untreated or treated with
peppermint essential oil at different concentrations. Fruit were stored at 1 °C for up to12 days
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Fig 4 Vitamin C (mg acid ascorbic /100 g fresh weight) (A), anthocyanin (mg /100 g of pelargonidin-3-
glucoside on a fresh weight basis) (B), total phenol (mg/ g of gallic acid on a fresh weight basis) (C), antioxidant
capacity (%DPPHsc) (D) and total flavonoids (mg/100 g quercetin on a fresh weight basis) (E) in strawberry
fruit either untreated or treated with peppermint essential oil at different concentrations. Fruit were stored at 1 °C
for up to12 days.
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Table 2 Total aerobic mesophilic bacteria and total yeast + mold counts (Log CFU/g) and decay
in strawberry fruit either untreated or treated with different concentrations essential oil of (%) index
Fruits were stored at °c for up to 12 days..peppermint

Microbial group Treatments Storage time (days)
4 8 12

Control (Non-inoculated) 3.38° 2.75° 4.63°

Total aerobic mesophilic Control (Inoculated) 5.38% 5.88° 4.90°
bacteria 12 (ul/ml air) 0.7% 1.50" 0.88"

24 (ul/ml air) 1.48° 0.68% 35°

Control (Non-inoculated) 4.90" 5.30% 5.66°

Total yeast and mold Control (Inoculated) 4.50; 4.75’;c 4.45;
12 (ul/ml air) 1.73 1.73 1.15%

24 (ul/ml air) 1.60¢ 0.52° 0.45"
Control (Non-inoculated) . 16.66° 27.78%°

: 0 Control (Inoculated) . 33.33% 44.40°
Decay index(%) 12 (ul/ml air) y 1111 16.66"

24 (ul/ml air)
Within the same microbial group, means with different letters in the same column are significantly different
(P < 0.05) according to the LSD test
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Antimicrobial packaging is one of the most important applications of active packaging. The purpose
of this study was to investigate the effect of antimicrobial packaging on the quality of strawberry fruit
cv. Camarosa The experiment was conducted as factorial in a completely randomized design with four
types of fruit packaging control with no inoculation and inoculation of fungi, 12 and 24 pl of essential
oil /ml air and the second factor was sampling time (harvest time, 4, 8 and 12 days). During the
experiment, traits qualitative and biochemical properties were investigated. The results showed that
with increasing storage time in all treatments, decay percentage, weight loss, total anthocyanin, total
phenol and flavonoid increased, while the amount of vitamin C and antioxidant capacity decreased.
The amount of vitamin C, flavonoids and antioxidant capacity in fruits treated with peppermint
essential oil were significantly higher than those of the control group. The microbial populations
during the storage period was decreased in the treatment of essential oils. Totally, It seems that The
concentration of 24 pl / ml peppermint essential oil loaded with microselle foam with slow release
could reduce the percentage of fruit decay and microbial populations and maintain the qualitative and
biochemical properties of strawberry fruit during cold storage. Considering that the essential oil of
peppermint is very effective on the growth of Botrytis cinerea due to the presence of dominant
components such as menthol and menthol at relatively low concentrations, so using this essential oil
instead of artificial preservatives, It looks like something useful and effective.

Keywords: Essential oil, Packaging, Vitamin C, Antioxidant capacity.
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