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Increasing the shelf life and preserving of the quality of apple fruit® Golab using an
edible coating of Aloe vera gel and essential oil of Shirazi thyme
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ABSTRACT

Golab apple is a commercial cultivar of Iran, has short post-harvest life due to its high metabolic activity and
browning caused by mechanical damage. The experiment was done in factorial based on a completely randomized
design with four replications. The first factor was coating in five levels, coating of Aloe vera gel 30% and 60% v/v in
combination with Shirazi thyme essential oil with a concentration of 120 ull"" and without any cover) and the second
facor was storage duratiom in five levels (0, 7, 14, 21 and 28 days after havesting). Results indicated that the coating
of 60% Aloe vera gel with essential oil of Shirazi thyme had a significant effect on reducing weight loss and ripening
index, so that it decreased the weight loss and ripening index of 3.8% and 31.1% in comparison with control,
respectively. Also, the mentioned treatments, leading to retained free-radical scavenging and total phenol
accumulation of fruit treated with 4loe vera enriched with essential of Shirazi thyme. The coated apples with Aloe
vera gel 60% and also Aloe vera gel 60%+Shirazi thyme essential oil increased the fruit firmness by 55.5% and
62/2%, respectively, compared to control. The results of the sensory evaluation indicated that the coating of Aloe vera
gel in combination with the essential oil of Shirazi thyme did not have any negative effect on the taste and appearance
of apple (cv. Golab).

Keywords: Postharvest life, total phenolic, sensory evaluation, weight loss.
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Table 1. Chemical composition of Zataria multiflora Boiss essential oil

Number Compounds Retention time (RT) %

1 o-Thujene 17.325 0.30
o- Pinen 17.675 0.84

3 Camphene 18.187 0.63
4 B-Pinene 19.242 0.58
5 a- Phellandrene 20.222 0.52
6 8- 3- Carena 23.560 0.54
7 o~ Terpinene 44.793 0.59
8 P- Cymene 44.644 0.23
9 Limonene 21.240 0.40
10 Gamma terpinene 26.891 4.11
11 Terpinolene 23.138 0.90
12 Linalool 23.432 3.40
13 Terpinene -4- ol 20.681 0.45
14 Thymol methyl ether 27.908 1.55
15 Thymol 30.183 27.40
16 Carvacrol 30.831 41.2
17 Thymol acetate 31.939 0.50
18 Eugenol 32.067 0.34
19 - Caryophyllene 33.604 0.49
20 Aromadendrene 34.509 0.20
21 a- Humulene 34.366 0.11
22 Spathulenol 37.447 1.20
23 Caryophyllene oxide 37.583 0.90
24 O-isopropyltoluene 21.179 4.54
25 1- Cycloheptene 38.216 2.18
26 3- Methylresacetophenone 33.846 221
27 Myrcene 19.687 0.32
Total 96.63
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Table 2. Results of variance analysis effect of Aloe vera gel and Z. multiflora essential oil on firmness, weight loss
and maturity index of fruit (cv. Golab) apple

df Weight loss Firmness TSS/TA
Treatments (T) 4 0817 1.057 73.20"
Storage duration (sd) 4 26.8" 450" 170.6™
Txsd 16 0.14" 0.314™ 6.27™
Error 75 1.97 0.133 4.85
CV% 22.58 16.55 26.76
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ns, **, *: Non-significantly difference at 1 and 5% probability levels, respectively.
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Table 3. Mean comparison interaction effect of Aloe vera gel, Z.multiflora essential oil and storage time on firmness,
weight loss and maturity index of apple Golab’

Day Treatment Weight loss (%) Firmness(kg/cm?) TSS/TA
0.0k 425a 10.141
7 0 0.74 k 3.7b-¢ 16.01cde
A.vera 30% 0.98 k 3.87a-¢ 13.23e-1
A.vera 60% 0.98 k 4.02abc 11.82f-
A.vera30%+ZEO 0.70k 3.97a-d 10.42hi
A.vera60%+ZEO 0.79k 4.15ab 11.06ghi
14 0 2.03hi 3.65ab 20.41a
A.vera 30% 1.93hij 3.85b-¢ 17.94a-d
A.vera 60% 2.21h 3.4a-¢ 16.29b-¢
A.vera30%+ZEO 1.751j 3.92ef 16.14cde
A.vera60%+ZEO 1.63] 4.05ab 13.95¢efg
21 0 3.58h 3.1f 20.70a
A.vera 30% 3.19gf 3.52c-f 18.38abc
A.vera 60% 3.35hg 3.75a-¢ 15.73cde
A.vera30%+ZEO 2.75¢e 3.47def 14.01efg
A.vera60%+ZEO 2.86fe 3.92a-d 15.14de
28 0 4.86a 2.25g 19.40ab
A.vera 30% 4.08bc 2.45g 14.31ef
A.vera 60% 4.25b 3.5def 13.95efg
A.vera30%+ZEO 3.58d 3.07f 13.28¢-h
A.vera60%+ZEO 3.76cd 3.65b-¢ 13.30e-h
P .VALUE
Treatment(T) <0.0001 <0.0001 <0.0001
Storage(Sd) <0.0001 <0.0001 <0.0001
Txsd 0.0057 0.00066 0.0255

A I e (P<+/- DY LSD 9051 ,Ls 51 Jale 12 (6l g gm0 10 S yids gy sl slo il
Means with the same letters in each column and for each factor based on LSD Test (p<0.05) is not significantly different.
Z. multiflora essential oil (ZEO)
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Tablel 4. Results of variance analysis and mean comparison interaction effect of Aloe vera gel and storage time on
total phenolic compounds (mg GA/100ml) of apple fruit ‘Golab’

Treatment 0 7 Storalgz days X 3 Mean of treatment
Control 9.92a 9.11 ab 5.07 kim 7.17 fg 4.61 m 7.17A
A.vera 30% 992a 8.76 be 6.08 hij 7.51 def 4.62m 737A
A.vera 60% 992a 821 cd 6.65 fgh 8.23 bed 5.20 j-m 7.64A
A.vera30%+ZEO 992a 8.1 cde 6.27 hi 7.31ef 4.811Im 7.28A
A.vera60%+ZEO 992a 6.35 ghi 5.561-1 8.60 be 5.84 h-k 7.25A
Mean of time 9.92 A 8.10B 635C 7.76 B 501D

Source of variation df Mean sq Significant
Treatment 4 0.644

Storage duration(sd) 4 74.149 Ns
Txsd 16 2.009 P=0.01
Error 75 1.20 P=0.01
CV% 26.005
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a Capital letters show the differences for mean of treatments and mean of times of storage at 1°c.
* Similar letters (lower case) are not significant according to LSD (p=0.01) test
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Table 5. Results of variance analysis and mean comparison interaction effect of Aloe vera gel and storage time on

antioxidant capacity (%) of apple ‘Golab’ fruit

- Storage days M ;
reatment 0 - 12 3 3 ean of treatment
Control 78.99 def 75.78 efg 91.57 ab 81.97 cd 86.83 be 83.03 A
A.vera 30% 78.99 def 70.77 g- 93.62 a 76.45 d-g 72.85 f-i 78.53 B
A.vera 60% 78.99 def 69.03 hij 89.87 ab 79.54 de 69.13 hij 77.31 BC
A.vera30%+ZEO 78.99 def 75.50 efj 90.53 ab 67.07 ij 64.93 j 75.52C
A.vera60%+ZEO 78.99 def 73.80 e-h 82.35¢cd 77.37 def 65.12 j 75.40 C
Mean of time 78.99 B 72.97C 89.58 A 76.48 B 71.77C
Source of variation df Mean sq significent
Treatment 4 182.47
Storage duration(sd) 4 1006.47 P=0.01
Txsd 16 89.74 P=0.01
Error 70 18.67 P=0.01
CV% 11.53
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a Capital letters show the differences for mean of treatments and mean of times of storage at 1°c.
* Similar letters (lower case) are not significant according to LSD (p=0.01) test.
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Figure 1. Appearance change in Control and Treatments of apple fruit ‘Golab "after 28 days storage.
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