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3. Shelflife
4. Accelerated Shelf Life Testing
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9. Adobe Photoshop software
10. Image J
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Fig 1 Effect of temperature (A), coating (B), storage time (C) and packaging conditions (D) on the overall
acceptability of ‘Thompson’s Novel’ orange. Vertical bars represent standard errors.
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Fig 2 Effect of packaging conditions (A), temperature (B), storage time (C), and coating (D) on the Vitamin
C(mg/100ml) of ‘Thompson’s Novel’ orange. Vertical bars represent standard errors.
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Table 1 The effects of storage time, packaging conditions, temperature and coating on peel L*, b*, a* of
orange(Thompson’s Novel).

variables levels L* b* a*
Storage 0 75395° 64.13° 11.332°
time(week) 3 66.908° 55.545° 10.779°¢

6 62.093° 43.581° 9.117°

9 56.726° 42.076¢ 11.803°

Packaging active MAP 63.622° 50.334° 10.378"
conditions passive MAP 65.033° 49.54° 7.609 ¢
atmosphere 68.892° 57.194° 14.957°

Temperature(°C) 10 72.892° 62.108° 12.195°
30 57.052° 40.028 " 8.958°

coating Un coating 66.957° 54.816° 11.606°
With coating 64.537° 49.566° 9919°

a,b,c,d Different superscripts indicate statistically significant differences (p < 0.05).
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Table 2 The linear model shelf life equations, R” and estimated shelf life orange(Thompson’s Novel) at

various storage conditions

Shelf life(days) R’ Model equation treatments Temperature(°C)
74 R2=0.968 y=-0.233x +4.965 P1BF
49 R2=10.834 y=-0.333x +4.834 P1BQ
106 R2=0.983 y=-0.161x +4.932 P1BM 10
44 R2=0.979 y=-0.378x +4.865 POBF
55 R2=0.984 y=-0.322x +5.033 POBQ
89 R2=10.871 y=-0.211x+5.197 POBM
44 R2=0.862 y=-0.322x +4.533 P1BF
43 R2=10.877 y=-0.344x +4.632 P1BQ
60 R2=0.994 y=-0.289x +4.967 P1BM 20
34 R2=10.874 y=-0.400x + 4.464 POBF
43 R2=0.959 y=-0.367x +4.733 POBQ
53 2=1 y=-0.333x+5 POBM
27 R2=10.736 y=-0.411x +4.097 P1BF
36 R2=0.890 y=-0.389x +4.498 P1BQ
42 R2=0.987 y=-0.444x +5.166 P1BM 30
26 R2=0.728 y=-0.422x + 4.064 POBF
33 R2=10.847 y=-0.411x +4.431 POBQ
38 R2=10.991 y=-0.455x + 4.964 POBM

(atmospheric condition)BM «(passive MAP)BQ ¢(active MAP)BF s (with coating)P1 «(without coating)P0

Table 3 Type of equations and regression parameters for estimating shelf life of orange(Thampson’s
Novel) at various storage conditions

R’ b a Yo treatments Type of equation
0.94 : 32 1333 PIBM
097 : 2235 9533 PIBF
0.99 : 20.65 55.66 PIBQ
0.94 : 255 111 POBM Y=yotaX
0.99 ; 209 52.66 POBF
0.99 : 11 65.66 POBQ
1 88 0.1 180 PIBM
1 495 0.065 117 PIBF
1 20.45 20.005 54 PIB
1 26,75 0.105 146 POBI?/I Yyo+bX+aX®
1 13 0.01 56 POBF
1 15 0.01 69 POBQ
0.8 0.04 162.5 3 PIBM
0.99 0.05 1218 : P1BF
0.99 0.01 57.61 3 PIBQ Vene™
0.8 0.04 132 : POBM
0.99 0.02 5733 3 POBF
0.99 0.02 7122 i POBQ

(atmospheric condition)BM «(passive MAP)BQ .(active MAP)BF , (with coating)P1 (without coating)P0O
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Fig 3 Shelf life prediction curves for orange(Thompson’s Novel) at different storage temperature: A(with coating)
and B(without coating)
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Table 4 Ascorbic acid loss rates, k, during storage of orange(7Thompson’s Novel) at 10 & 30 °C

30 | 10 | temperature
POBM POBQ POBF PIBM PIBQ PIBF POBM POBQ POBF PIBM PIBQ PIBF treatments
0.027 0.025 0.026 0.025 0.025 0.024 0.016 0.019 0.017 0.015 0.02 0.017 K
0.83 0.75 0.80 0.85 0.75 0.77 0.99 0.98 0.99 0.98 099 099 R’
Spi o edalin £ S 5 S 4 0ks L Jsene slia sy S1s slse Wl Suals Ol oS Ol O ganl ST (6550
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Fig 4 Effect of storage temperature (10,30°C) on ascorbic acid loss rate of orange(Thompson’s Novel): A(with
coating) and B(without coating)
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Table 5 Comparison of shelf life (days) based on sensory analysis and vitamin C loss kinetics in
orange(Thompson’s Novel)

30 | 10 | temperature

POBM POBQ POBF PIBM PIBQ PIBF POBM POBQ POBF PIBM PIBQ PIBF treatments

38 33 26 42 36 27 89 55 44 106 49 74 Sensory
evaluation

26 28 27 28 28 29 43 36 41 46 35 41 Vitamin C loss
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Navel oranges are cultivated in many countries including Iran and in Comparable to With other cultivars
of citrus have an especial importance in the world. During storage, orange undergoes a number of
deteriorative reactions(ascorbic acid degradation, development of off-flavour, changes in colour, texture,
appearance), resulting in quality and shelf life degradation of the product. The aim of this study was to
evaluate the effect of edible coatings and modified atmosphere packaging on shelf life of orange. In this
research, orange was treated with edible coating Chitosan-Aloe vera(at ratio of 80:20) then packed in
normal atmosphere, non active MAP and active MAP and stored at 10, 30 °C for 9 weeks. During this
period of storage sensory properties(taste, texture, color and overall acceptability), vitamin C and
color(L*,b*,a*) were evaluated and estimate the modeling shelf life of orange with Accelerated Shelf Life
Testing (ASLT) method. Results showed that coating caused increasing shelf life of orange. Temperature
and storage time also showed significant effects on total sensory attributes and with increasing storage
time and temperature, overall acceptability, the amount of vitamin C, L* and b* decreased. Maximum
shelf life (106 days) determined at 10 °C for coated orange with normal atmosphere based on overall
acceptability. There was significant correlation between shelf life results obtained from sensory
evaluation and the vitamin C loss kinetics. For shelf life estimating, regression second order function had
best fit with R>=1 for all of treatments. According to the results, a combination of edible
coating(Chitosan-Aloe vera) and normal atmosphere treatment was suggested for increasing the storage
life of oranges(Thompson’s Novel).
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