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Table 1 Analysis of variance of quality parameters of date fruit

Saurceof variation df Meansquare

WL H TA TSS RC TC TP TMBC TRC

PE/ZnO 2 149%* 265%* 00007* 2762+ 1164+ 28007 0004** 102** 166%*

Temperature 1 5136** 080** 0004+ 20408** 2769+ 3556** 00003** 0029+ 142*
Storagetime 6 1230 555+ 02407 12902** 11508* 21793** 0042 832%* 1479
PE/ZnOx Temperatire 2 0721%* 003" 00007+ 201* 006® 0.14® 0001** 0001%+* 000001"®
PE/ZnOx Storagetime 12 017%* 017%* 00006** 143* 218+ 307* 00005** 00005 0007*
Temperature x Siorage time 6 573+ 003® 00002*+* 1356** 1.84** L66** 00005** 00005 0004®

PEZnOx Temperature X Stoagetime. 12 005%* 0013"® 00003* 05® 047+ 134* 00001** 000017 007"

Enor 4 0008 0R 00001 056 013 007 00005 004 02
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"WL: Weight loss; TA: Titratable acidity; TSS: Total soluble solid; RSC: Reducing sugar content; TSC: Total sugar
content; TMBC: Total mesophilic bacterial count; TFC: Total fungal count
* indicate significant difference at 5% probability level (p < 0.05); ** indicate significant difference at 1%
probability level (p <0.01); ™ indicate no significant difference
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Fig 1 The variation of weight loss, pH, total soluble solids (TSS), and Titratable acidity (TA) of Mazafati dates in
polyethylene packaging containing 1% and 2% zinc oxide nanoparticles during storage at 4 and 25 °C for 120 days.
Data represents mean + standard deviation.
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Date fruit (Phoenix dactylifera L.) is a rich source of sugar, fiber, some vitamins, minerals and
antioxidant phenolic compounds.The physico-chemical, biochemical and microbial changes occurring
in this fruit reduce its quality propertiesduring storage time. In the present study, the effectsof
polyethylene film containing 1 and 2% zinc oxide nanoparticles as nanocomposite packaging and film
without nanoparticles as a control were evaluated in order to maintain some quality characteristics of
Mazafati date fruit in two storage temperatures of 4 and 25 °C for 120 days. The results of analysis of
variance showed that the effects of nanocomposite film, temperature and storage time on the studied
parameters of Mazafati date were significant (p <0.05). The least changes in quality parameters of
weight loss, pH, titratable acidity, total soluble solids, total phenolic content and total and reducing
sugar contents were observed in date samples packed in 2% nanocomposite film stored at 4 °C. The
change in control sample stored at 25 °C was significantly higher than other samples.In addition, the
use of nanocomposite packaging reduced the microbial growth rate (total aerobic mesophilic bacteria,
and mold and yeast) compared to the control sample.With increasing storage temperature from 4 to 25
°C, an increasing trend was observed in microbial growth and changes in the quality parameters of all
samples, which indicated a decrease in the quality characteristics of the date fruit. Considering the
studied parameters, nanocomposite packaging containing 2% zinc oxide had better performance than
nanocomposite packaging containing 1% zinc oxide. In general, the use of nanocomposite film
containing 2% zinc oxide nanoparticles is suggested to maintain the quality characteristics of Mazatifi
dates at a temperature of 4 °C.
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