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Table 1 Preservative material treatment and temperature used on studied traits in pomegranate aril

Symbol Name treatment Number of treatments
LT1 Control at temperature 2° C AlBI1
LT2 Control at temperature 4° C AlIB2
LT3 Control at temperature 8° C Al1B3

NilT1 Sum nitric oxide at 2 ° C A2BI

NilT2 5 um nitric oxide at 4 ° C A2B2

NilT3 5 um nitric oxide at 8 ° C A2B3

Ni2T1 10um nitric oxide at 2 ° C A3Bl1

Ni2T2 10um nitric oxide at 4 ° C A3B2

Ni2T3 10um nitric oxide at 8 ° C A3B3
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Table 2 Analysis of variance of qualitative and quantitative traits of pomegranate aril

Mean Square

5.0V ar  Weisht qgg gy Anthocy Antioxida - pggpa o don gy peng  Marketab
Loss anin nt leakage ility
Nitric oxide 2 3.58" 0.35"  0.014"  46.58"  684.04™ 3.16™ 151.15"  29749.43" 11.57"
Temperature 2 0.80™ 0.08"  0.001° 18.59" 59.56" 0.25" 54.43" 227.67" 130"
Time 3 19.72 229" 0.057 689417 240654 12547 1451757 111971.99"  12.98"
Nitric oxide 4 0.19" 0.03™ 000"  3.61" 36.78%* 0.05™ 1.40" 390.85™ 0.22%*
xTemperature
Nitric oxidexTime 6 0.62" 0.08"  0.000" 599" 141.62" 0.67" 25217 3768.12™ 2.26"
Temperaturex Time 6 0.117 0.02"  0.00™  3.02” 8.02" 0.04" 8.36" 58.0%* 0.27"
Nitric oxidex 12 0.07"" 0.0 000"  1.16™ 5.50%* 0.05" 1.53" 65.18" 0.18"
temperaturexTime
Error 72 0.003 0.000 0.00 1.06 1.04 0.04 0.23 4/44 0.01

ns, * and **: Not significant, significant at 5% and 1% levels of probability, respectively
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Table 3 Mean comparison of effects of a nitric oxide and temperature on qualitative and quantitative

traits of pomegranate aril during storage

. Weight Total - Ion
Treatment ;l;;:;; Logs Phenol(mg galic ;1;23 Antl(?,zl)d ant leakage(ns/100g
(%) avid/100g FW) FW)
LT1 0 (U 612.80+0.00a 15.25+0.015t 78.37+0.61a 31.54+0.14s
7 0.91+0.0001k 531.50+1.07k 15.57+0.003jk 64.08+0.251 39.05+1.011
14 1.93+0.03e 438.76+1.02s 15.81+0.003f 56.80+0.52k 49.00+0.02¢
21 2.76+0.014a 419.79+1.047 16.284+0.003a 44.44+0.39m 55.91+0.29a
LT2 0 Op 612.80+0.00a 15.25+0.015t 78.37+0.61a 31.54+0.14s
7 0.86+0.017kl 533.87+0.51jk 15.56+0.003k-m 64.51+0.84hi 39.37++0.24ef
14 1.77+0.038f 442.9040.59r 15.76+0.003g 56.85+1.43k 46.46+0.30b
21 2.66xB0.019b 425.42+0.87u 16.18+0.003b 44.17+ 0.89m 53.06+ 0.03b
LT3 0 Op 612.80+0.00a 15.25+0.015t 78.37+0.61a 31.54+0.14s
7 0.83+0.002k-m 544.37+£2.595k 15.52+0.003n0 66.07+0.1gh 37.99+0.05mn
14 1.74+0.023fg 464.70+0.52q 15.7240.003h 58.68+0.43j 44.47+0.29gh
21 2.53+0.008¢ 434.01+4.93t 16.1+0.00c 46.39+0.331 49.13¢+0.08¢c
NIIT1 0 Op 612.80+0.00a 15.25+0.015t 78.37+0.61a 31.54+0.14s
7 0.59+0.01n 572.62+1.24f 15.51+0.0030p 69.20+0.14de 37.48+0.1%n0
14 1.334£0.010j 498.90+0.78n 15.61+0.0031 64.46++0.14hi 42.82+0.02ij
21 2.28+0.005d 481.13+0.78p 15.99+0.003d 59.2j+ 0.28j 48.39+0.43¢
NiT2 0 Op 612.80+0.00a 0.015t£ 15.25 78.37+0.61a 31.54+0.14s
7 0.61+0.001n 564.38+1.57g 5.51+0.0030p 75.19+0.54b 37.03+0.060p
14 1.30+0.023j 499.504+0.78n 15.54+0.0031-n 70.01+0.29cd 43.2240.23i
21 1.72+0.031fg 480.83+0.30p 15.94+0.003¢ 65.97+0.51gh 47.324+0.03d
NilT3 0 Op 612.80+0.00a 0.015t£15.25 78.37+0.61a 31.54+0.14s
7 0.33+0.0020 576.74+2.04e 15.39+0.00r 66.56+0.71fg 35.83+0.04q
14 0.76+0.05m 505.85+1.61m 15.49+0.003p 63.75+0.49i 40.51+0.37k
21 1/31£0/01ij 488.53+ 1.020 15.7240.003h 59.12+0.27j 45.17+0.09¢g
Ni2T1 0 Op 612.80+0.00a 0.015t£ 15.25 78.37+0.61a 31.54+0.14s
7 0.34+0.010 593.01£3.79¢ 15.51£0.000p 70.34+0.54cd 37.28+0.17no
14 0.87+0.033kl 535.85+0.74;j 15.56+0.003k1 64.99+0.29g-i 42.2840.03j
21 1.48+0.01h 504.77£2.41m 15.79+0.00f 54.55+ 0.28j 47.02+0.44de
Ni2T2 0 Op 612.80+0.00a 0.015t£ 15.25 78.37+0.61a 31.54+0.14s
7 0.81+0.014lm 583.94+0.30d 15.50+0.003u 70.87+0.93 ¢ 36.42+0.16pq
14 1.40+0.005hu 532.89+0.64jk 15.54+0.33mn 67.80+0.25ef 41.28+0.21k
21 1.67£0.04g 505.63£1.01 m 15.94+ 0.003e 64.83+0.11 hi 46.10+ 0.46f
Ni2T3 0 (U 612.80+0.00a 0.015t£ 15.25 78.37+0.61a 31.54+0.14s
7 0.27+0.0030 602.49+0.35b 15.36+0.003s 68.72+0.35de 34.44+0.22r
14 0.64+0.021n 539.56+1.11i 15.47+0.003q 64.83++0.78hi 38.70+0.13lm
21 1.38+0.16ij 518.81+0.971 15.59+0.0031j 59.76+ 0.33j 44.17+ 0.50h

Means with similar letters in each column are not significantly different at 5% probability level of Duncan test
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Table 4 Mean comparison of effects of a nitric oxide and temperature on sensory evaluation of
pomegranate aril

Treatment Time (day) Sensory evolation
LTI 0 9.00+0.07a
7 7.47+0.07h-j
14 5.60+0.071
21 4.53+0.07n
LT2 0 9.00-£0.00a
7 7.73+£0.07f-h
14 6.73+0.12k
21 4.53+0.07m
LT3 0 9.00+0.00a
7 8.66+0.18b
14 7.87+£0.07d-f
21 6.73+0.13k
NIIT1 0 9.00+0.00a
7 8.2+0.07¢
14 7.53+018¢g-]
21 6.80+0.07k
NiT2 0 9.00+0.00a
7 8.93+0.12ab
14 8.13+0.07cd
21 7.67+0.11f-h
NilT3 0 9.00+0.0a
7 8.87+0.07ab
14 8.07+0.24ce
21 7.33+0.07i
Ni2T1 0 9.00+0.0a
7 8.80+0.07ab
14 7.80+£0.07e-g
21 7.27+0.07]
Ni2T2 0 9.00+0.0a
7 8.93+.12ab
14 8.33+0.02¢
21 7.87+0.07d-f
Ni2T3 0 9.00+0.0a
7 8.93+.12ab
14 8.33+0.02¢
21 7.87+0.07d-f

Means with similar letters in each column are not significantly different at 5% probability level of Duncan test
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Softening, enzymatic browning and microbial activity are the most common problems of
pomegranate arils during storage. In order to improve these problems, postharvest
treatments of nitric oxide and cold storage were studied on pomegranate arils. Therefore, In
order to evaluate the effect of temperature and different concentrations of nitric oxide on
pomegranate arils, a factorial experiment was conducted based on a completely randomized
design with three replications. In this study, nitric oxide was used at concentrations of 0, 5
and 10 uM/L as liquid solutions. The arils were dipped in solution for fifteen seconds and
were packed by polyethylene containers after drying at room temperature. They were stored
at cold temperatures (2, 4 and 8°C). The qualitative, quantitative and biochemical
parameters were measured on days 0, 7, 14 and 21 of the storage period. The ANOVA
results showed that the different concentrations of nitric oxide and storage temperatures
caused significant differences among most of the evaluated parameters. The exposure of
arils to nitric oxide at concentration of 10 uM/L and storage at 8°C caused them lower 50%
weight loss and less 21% ion leakage, as well as higher marketability, anthocyanin content,
total phenolic and antioxidant activity compared to arils of the control group storage at 2°C
after 21 days. In general, arils treated with 10 pM/L of nitric oxide at 8°C showed the best
apparent quality and storage life of pomegranate arils.

Key words: Antioxidant activity, Anthocyanin, Pomegranate arils, Storage, Total phenolic.
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