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Table 1. Weight loss changes (%) in the control and coated apples with 4loe vera gel (AVG) and fennel essential

oil (FEO) during storage at 4°C

Treatments/ Storage time Day 1 Day 10 Day 20 Day 30
Control 0.00P? 1.8040.05¢ 3.38+0.08B2 4.67+0.104
50% AVG 0.00P? 1.1740.03¢P 2.43+0.065° 3.11£0.084°
50% AVG + 500 ppm FEO 0.00P? 1.02+0.03¢ 1.96+0.028¢ 2.57+0.094¢
50% AVG + 1000 ppm FEO 0.00P? 0.97+0.01¢ 1.47+0.055¢ 2.1740.07A

Means with different letters are significantly different at P<0.05 using Duncan's test. Similar letters = not

significant.

Different lowercase letters denote significant differences (P<0.05) among different treatments for the same

sampling time.

Different capital letters denote significant differences (P<0.05) among different sampling times for the same

treatment.
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Table 2. Total soluble solids changes (%) in the control and coated apples with Aloe vera gel (AVG)
and fennel essential oil (FEO) during storage at 4°C

Treatments/ Storage time Day 1

Day 10 Day 20 Day 30

Control 12.67+0.70¢
50% AVG 12.33+0.50¢
50% AVG + 500 ppm FEO 12.67+0.80¢

50% AVG + 1000 ppm FEO

12.33+0.70%

18.67+1.0042

14.67+0.701Bb
14.00£1.014Bbe
13.67+0.70AB¢

19.33+£1.20%2
15.67+1.107°
14.67+1.104%
14.33£0.80"°

15.33+1.08B8
14.33+0.908°
13.67+0.908%
13.00+0.808¢

Means with different letters are significantly different at P<0.05 using Duncan's test. Similar letters = not

significant.

Different lowercase letters denote significant differences (P<0.05) among different treatments for the same

sampling time.

Different capital letters denote significant differences (P<0.05) among different sampling times for the same

treatment.
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Table 3. Titratable acidity changes (%) in the control and coated apples with Aloe vera gel (AVG) and
fennel essential oil (FEO) during storage at 4°C

Treatments/ Storage time Day 1 Day 10 Day 20 Day 30
Control 0.37+0.0242 0.36+0.0182 0.32+0.02¢° 0.27+0.01P¢
50% AVG 0.36+0.0242 0.35+0.034° 0.32+0.018° 0.30+0.02¢°
50% AVG + 500 ppm FEO 0.37+0.0142 0.36+0.0142 0.34+0.0382 0.32+0.01¢
50% AVG + 1000 ppm FEO 0.36+0.0242 0.36+0.0242 0.34+0.0182 0.32+0.01¢
Means with different letters are significantly different at P<0.05 using Duncan's test. Similar letters = not
significant.

Different lowercase letters denote significant differences (P<0.05) among different treatments for the same
sampling time.

Different capital letters denote significant differences (P<0.05) among different sampling times for the same
treatment.
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Table 4. pH changes in the control and coated apples with Aloe vera gel (AVG) and fennel essential oil

(FEO) during storage at 4°C

Treatments/ Storage time Day 1 Day 10 Day 20 Day 30
Control 4.50+0.10"° 4.6540.09¢ 4.88+0.0982 5.0240.0942
50% AVG 4.52+0.10P2 4.5640.10¢ 4.6140.108° 4.67+0.084°
50% AVG + 500 ppm FEO 4.53+0.11P2 4.5640.07¢ 4.59+0.085¢ 4.62+0.104¢
50% AVG + 1000 ppm FEO 4.52+0.09P2 4.5440.08%° 4.5630.108¢ 4.59+0.114¢

Means with different letters are significantly different at P<0.05 using Duncan's test. Similar letters = not

significant.

Different lowercase letters denote significant differences (P<0.05) among different treatments for the same

sampling time.

Different capital letters denote significant differences (P<0.05) among different sampling times for the same

treatment.
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Table 5. Sensory changes in the control and coated apples with Aloe vera gel (AVG) and fennel

essential oil (FEO) during storage at 4°C

Treatments Color Odor Taste Texture General acceptance
Control 3.50° 3.25° 3.00P 3.37° 3.56°
50% AVG 3.62° 3.62% 3.932 4.00% 4.00%
50% AVG + 500 ppm FEO 4.00* 3.932 4.18* 4.432 4.442
50% AVG + 1000 ppm FEO 3.62° 3.50* 4.31* 4.62% 4.12%

Means with different letters are significantly different at P<0.05 using Duncan's test. Similar letters = not

significant.

Different lowercase letters denote significant differences (P<0.05) among different treatments for the same

sampling time.

Different capital letters denote significant differences (P<0.05) among different sampling times for the same

treatment.
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Table 6. Color changes in the control and coated apples with Aloe vera gel (AVG) and fennel essential

oil (FEO) during storage at 4°C

Treatments L* a¥* b*
Edible coating Storage time
(days)
Control 1 67.77+1.18%2 -6.03+0.80B2 26.06+1.2542
10 59.28+1.228Bb -5.90+0.5558> 26.47+2.184b
20 54.83+1.48C¢ -4.93+().724¢ 24.0742.238b
30 52.02+2.08P¢ -4.30+0.434¢ 22.65+1.458b
50% AVG 1 64.40+1.254b -6.36+0.29¢ 26.28+1.288
10 61.76+1.388  .551+0.22B  26.82+1.56BP
20 58.82+1.55¢  -4.62+0.10Bb  28.64+2 284
30 54.24+1.39Pb -3.85+0.504¢ 290.79+1.5148
50% AVG + 500 ppm FEO 1 62.95+2.424¢ -6.66+0.81P2 26.60+2.44Pa
10 58.82+2.188>  -4.99+0.56C% 28.08+2.10¢
20 62.13+1.2942 -4.01+0.59B 29.1342.18B
30 59.75+1.71B2 -3.05+0.44Ab 30.41+1.8842
50% AVG + 1000 ppm FEO 1 59.18+1.184d -6.28+0.92Pa 26.574+2.18%
10 51.87+2.48B¢ -4.70+0.38¢2 28.45+2.165
20 51.33+1.35Bd -2.74+0.578*  29.91+1.58AB
30 58.13+1.4442 -1.81+0.8342 31.75+1.88%

Means with different letters are significantly different at P<0.05 using Duncan's test. Similar letters = not

significant.

Different lowercase letters denote significant differences (P<0.05) among different treatments for the same

sampling time.

Different capital letters denote significant differences (P<0.05) among different sampling times for the same

treatment.
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The aim of this study was to use edible coating of Aloe vera gel (AVG) with
fennel essential oil (FEO) to increase shelf life and maintain qualitative
characteristics of apples. Therefore, the present study was performed to
investigate the effect of Aloe vera gel (at a concentration of 50%) and
different levels of fennel essential oil (0, 500, and 1000 ppm) on some
qualitative and sensory characteristics of apples fruit during three storage
period (1, 10, 20, and 30 days) was conducted as a factorial experiment in a
randomized complete base design with 3 replications. In each storage period,
weight loss percentage, total soluble solids (TSS), titratable acidity (TA),
sensory evaluation, color, and pH were examined. The results showed that
the highest weight loss was related to the control treatment (without Aloe
vera gel and essential oil) and the lowest weight loss was related to the
treatment with 50% AVG + 1000 ppm FEO on days 10, 20 and 30 (P<0.05).
The highest TSS and pH were observed in the control treatment on days 10,
20 and 30 (P<0.05). The lowest TA was observed in the control and AVG
coated treatments on days 10, 20 and 30 (P<0.05). All coated treatments had
higher taste index and yellowness index (a) during different days of storage
compared to the control treatment (P<0.05). The findings of this study
showed that Aloe vera gel (50%) and fennel essential oil (500 and 1000 ppm)
can be effective as edible coatings to increase shelf life and maintain
qualitative characteristics of apple fruit at 4°C.

86



