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Effect of edible coatings on maintenance of bioactive compounds and increasing
the storability of pomegranate aril cv. Rabbab-e-Neyriz
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ABSTRACT

In this research, the effect of chitosan, nano-chitosan, methylcellulose, and pectin on maintenance of bioactive
compounds and storability of pomegranate aril cv. Rabbab-e-Neyriz were studied during storage time. Arils were
treated with 1.5% chitosan, 3% methylcellulose, 3% pectin and pure nano-chitosan (100%) solutions and then stored
at 5 °C for 16 days and sampling of stored arils was done at 4 days intervals. After 16 days of storage at 5 °C, fungal
contamination was observed in all samples except for those treated with 1.5% chitosan. The most and the least weight
loss in arils obtained in the control and those treated with 1.5% chitosan, respectively. The edible coatings especially
chitosan significantly prevented from degradation of anthocyanin and ascorbic acid. Total phenol and antioxidant
activity of juice decreased during storage; however chitosan coating significantly led to maintain these bioactive
compounds. Edible coating treatments and especially chitosan maintained the TSS, TA, flavor index in comparison
with control. Overall, chitosan effectively reduced water loss, aril losses and maintained bioactive compounds during
storage.

Keywords: Anthocyanin, antioxidant activity, ascorbic acid, flavor index, total phenol.
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Figure 1. Comparison of the effect of different edible coatings on storage life of pomegranate aril cv. Rabbab-e-
Neyriz at 5 °C and 90+5% RH
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Table 1. Effect of different edible coatings on weight loss (%) of pomegranate aril cv. Rabbab-e-Neyriz
during storage at 5 °C and 90+5% RH.

Storage time (day)

Treatment 7 8 -
Chitosan 1.24% 1.49° 1.85°
Methyl cellulose 2% 2.21° Decay
Pectin 1.54° 1.75¢ 218
Nano chitosan 1.59° 1.86° Decay
Control 1.87° Decay Decay

Al K0S b syl s @l dsy0 B Jleixl e 1o S i slacd > gl sla Sl
* Means with similar letters are not significantly different at 5% level of probability.

1. Postharvest minimally processing



v g W slaceS 5 i (S| slagidy A ol 5 lolas, AFA

e Jsb )3 5508 ol 08, 8IS0 G 55 0,5 o) U5 ilwgisl ol 2 cilises (ST slatidgy pSb Y Jour
Aoy VD s Cagby 50 °C sles o (5,00, Ll

Table 2. Effect of different edible coating treatments on total anthocyanin content (mg/L) of pomegranate aril cv.
Rabbab-e-Neyriz during storage at 5 °C and 90+5% RH

Storage time (Day)
Treatment 0 7 8 7
Chitosan 902¢ 94925 814.28° 764.46°
Methyl cellulose 902° 892.8° 788.81° Decay
Pectin 902° 083° 835.43" 713.36'
Nano chitosan 902° 920.25° 834¢ Decay
Control 902° 837.75¢ Decay Decay

B, K080 b syl s Sl ws p0 O Lol e jo S e o, )l sl Sl
* Means with similar letters are not significantly different at 5% level of probability.
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Table 3. Effect of different edible coating treatments on total phenol content (mg GAE/L) of pomegranate aril cv.
Rabbab-e-Neyriz during storage at 5 °C and 90+5% RH

Storage time (Day)

Treatment 0 7 ) 7
Chitosan 2986.57 3132.9° 2288.3¢ 2896.3°
Methyl cellulose 2986.5% 2840.1% 1927.9° Decay
Pectin 2986.5%® 3121.6% 3001.6% 2547.3%
Nano chitosan 2986.5% 3150.6° 2951.6° Decay
Control 2986.5% 1837.8f Decay Decay

50,5080 b gl s Dglis ws p0 O Jlei | mlas jo S e o e gl sl Sl
* Means with similar letters are not significantly different at 5% level of probability.
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Table 4. Effect of different edible coating treatments on vitamin C (mg/100 gr FW) of pomegranate aril cv. Rabbab-
e-Neyriz during storage at 5 °C and 90+5% RH

Storage time (Day)

Treatment 0 7 ) I
Chitosan 19.29% 17.65 8.56° 6.77"
Methyl cellulose 19.29° 16.61° 4.979 Decay
Pectin 19.29° 6.68" 3.65" 1.22'
Nano chitosan 19.29° 18.95° 6.92° Decay
Control 19.29° 14.72° Decay Decay

Al K0S b syl s ol doy0 B Jleil e 1o S i slacd > gl sle Sl
* Means with similar letters are not significantly different at 5% level of probability.

5 &L Gae Job 5o 558 by @B, oLl (1) (SaunsSToly codled jy e Slhes idsy L;Lm)w)gb O Jga
Ao, VoD s Cugby 90 °C sles

Table 5. Effect of different edible coatings on antioxidant activity (%) of pomegranate aril cv. Rabbab-e-Neyriz
during storage at 5 °C and 90+5% RH

Treatment Storage time (Day)

0 4 8 12
Chitosan 70.47" 7117° 61.79° 58.64%
Methyl cellulose 70.47° 66.09° 58.98% Decay
Pectin 70.47° 75.62° 65.42° 56.65°
Nano chitosan 70.47° 59.94¢ 53.16' Decay
Control 70.47° 53.43f Decay Decay

Al K0S b syl g gl dey0 O Jleil mhaw 10 S i slacd > gl sle Sl
* Means with similar letters are not significantly different at 5% level of probability.
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Table 6. Effect of different edible coating treatments on TSS (%) of pomegranate aril cv. Rabbab-e-Neyriz during
storage at 5 °C and 90+5% RH

Storage time (Day)

Treatment 0 7 8 B
Chitosan 1557 15.81 16.81%° 17.37°
Methyl cellulose 15.5 16.06™ 15.87* Decay
Pectin 15.5¢ 17.25° 16.93%* 17.37°
Nano chitosan 15.5¢ 17%® 17.37° Decay
Control 15.5¢ 15.25¢ Decay Decay

Al K0S b syl s gl woy0 B Jleisl e 1o S i slacd > gl sla Sl
* Means with similar letters are not significantly different at 5% level of probability.
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Table 7. Effect of different edible coating treatments on titratable acidity (%) of pomegranate aril cv. Rabbab-e-Neyriz
during storageat 5 °C and 90+5% RH

Storage time (Day)

Treatment 0 7 8 B
Chitosan 1.93" 1.87%® 1.81° 1.78°
Methyl cellulose 1.93 1.76% 1.7% Decay
Pectin 1.93 1.66° 1.61" 1.66
Nano chitosan 1.93 1.89% 1.83" Decay
Control 1.93° 1.579 Decay Decay

Al K0S b syl s @l aoy0 B Jleil mhaw 10 S i slacd > gl sle Sl
* Means with similar letters are not significantly different at 5% level of probability.
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Table 8. Effect of different edible coating treatments on maturity index (TSS/TA) of pomegranate aril cv. Rabbab-e-
Neyriz during storageat 5 °C and 90+5% RH

Storage time (Day)

Treatment

0 4 8 12
Chitosan 8.02" 8.41° 9.267 9.71°
Methyl cellulose 8.02f 9.12% 9.3¢ Decay
Pectin 8.02f 10.33% 10.52% 10.44%
Nano chitosan 8.02° 8.99° 9.45% Decay
Control 8.021 9.66° Decay Decay

50,5080 b gl s Sglis ws p0 O Jlei | e jo S e o> gl sl Sl
* Means with similar letters are not significantly different at 5% level of probability.
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