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Table 2 Analysis of variance (ANOVA) response surface model models
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Fig 1 Response surface for the effect of (a) storage tempreture —time, and (b) storage time- gas concentration on the
weight loss of pomegranate arils
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Fig 2 Response surface for the effect of (a) storage time- gas concentration, and (b) storage tempreture —time on pH
of pomegranate arils
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Fig 5 Response surface for the effect of storage time-temperature and gas concentration on color components of L
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Table 3 Analysis of variance (ANOVA) response surface model

weight loss pH hardness anthocyanin
P-value  Sum of squares P-value Sum of squares P-value Sum of squares P-value Sum of squares P-value
Model 290/36 <0/0001 0/097 0/0001 24/75 <0/0001 40359/5 0/0003
A 23/49 0/011 0/018 0/001 3/37 0/0029 32680/9 <0/0001
B 62/13 0/0004 0/0025 0/11 2/35 0/0092 - -
C 35/27 0/0033 0/0008 0/36 0/0024 0/92 - -
A? - - 0/025 0/0002 - - 3494/3 0/013
B 67/68 0/0003 0/015 0/0016 - - - -
c? - - 0/007 0/017 - - 3542/5 0/012
AB 35/05 0/0034 - - 4/04 0/0015 - -
AC 29/63 0/0059 0/016 0/0013 2/7 0/006 - -
BC 37/13 0/0028 0/0098 0/0068 12/29 <0/0001 1502/7 0/077
Lack 25/83 0/061 0/007 0/209 1/87 0/61 363/15 0/0658
of fit
Pure 6/43 - 0/0027 - 1/4 - 720/08 -
error
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Table 3 Analysis of variance (ANOVA) response surface model

L* a* b*
Source Sum of squares P-value Sum of squares P-value  Sum of squares P-value
Model 76/9 <0/0001 70/35 <0/0001 92/66 <0/0001
A 14/4 0/0018 4/23 0/19 0/025 0/86
B 62/5 <0/0001 46/22 0/076 9/02 0/0059
C - - 4/22 0/38 5/63 0/0212
A’ - - - - 12/29 0/0022
B? - - 6/61 0/0002 26/66 0/0001
(o8 - - - - 9/79 0/0046
AB - - 3/78 0/0016 - -
AC - - 5/28 0/0034 5/28 0/024
BC - - - - 3/78 0/049
Lack of fit 15/07 0/195 4/59 0/14 5/57 0/324
Pure error 2/83 - 0/00 - 3 -

Table 40ptimization and verification of results in different condition of packaging

Independent variable manimum  maximum Optimal value
Time(day) 4 16 11
Temperature("C) 4 20
gas concentration(%) 0 21 7
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Evaluation of color and texture characteristics of "'ready to eat™
pomegranate arils during storage and optimization of packaging
conditions using response surface methodology (RSM)
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Production of “Ready to eat” pomegranate arils in addition to unique sensory and nutritional properties,
provides the possibility of increasing the pomegranate consumption. Color and texture are two important
characteristics in consumer acceptance. The present study investigated the effect of packaging type
include vacuum packaging (%0), modified atmosphere (%10) and normal atmosphere packaging (%21),
storage temperature (4,12,20°c) and storage time (4,10,16 days) on weight loss, pH, total anthocyanin
content, color properties (computer vision system) and hardness of pomegranate arils. The extracted
pomegranate arils packed with gas concentrations of oxygen (%0-10-21) and then samples were in
different temperatures for 16days. Based on the results, the lowest of weight loss was in vacuum
packaging, the highest of total anthocyanin content and optimal hardness were in the modified
atmosphere packaging. The stability of anthocyanin in vacuum packaging decreased with increasing pH.
Effect of packaging type on color components of L *, a * was not significant (p> 0.05); However, the
redness component (a *) decreased during storage that was highly correlated with decreasing of total
anthocyanin. The anthocyanin pigment is responsible for red color of pomegranate arils .The results
showed that the weight loss increased with increasing storage time and temperature and other quality
characteristics such as pH, hardness, total anthocyanin content decreased. Modified atmosphere
packaging was demonstrated the best type of packaging and also based on optimization results, the best of
oxygen concentration, temperature and storage time for maintaining of pomegranate arils is, respectively,
%7, 5°C and 11days.

Key words: Pomegranate aril, Modified atmosphere packaging, Color characteristics, Hardness,
Response surface methodology
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