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Abstract
Introduction
Food safety is one of the important issues related to fresh fruits and vegetables. Most natural
compounds are degradable and can be a safe compound for human health and the environment
and an alternative to synthetic compounds. Research has shown that the combination of bioactive
substances such as essential oils, plant extracts and hanocomposites increases the active effect of
the coating as fruit packaging and reduces the rate of fruit deterioration.

Materials and Methods

In this research, physalis fruits were obtained from Khorramabad research greenhouse.
Nanocellulose and pure carvacrol (extracted from Satureja khuzistanica Jamza) were prepared
from Nanovin Nano Polymer Company and GC/MS analysis from Khorramabad Pharmaceutical
Company, respectively. Also, the combination of nanocellulose with carvacrol was prepared in
the laboratory. The experiment was conducted as a factorial experiment with two factors in a
completely randomized design with 4 replications. The first factor of material type in specific
concentrations at nine levels (control, Car 0.3%, Car 0.6%, CNF 0.5%, CNF 1.5%, Car 0.3 +
CNF 0.5%, Car 0.3 + CNF 1.5%, Car 0.6 + CNF 0.5 %, Car 0.6+CNF 1.5% and the second
storage time factor was investigated at four levels (0, 45, 90 and 135 days). First, the fruits of
Physalis were washed with distilled water, and then the extra leaves and damaged fruits were
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removed. The fruits were placed in the prepared solution for 2-3 minutes and after applying the
treatment, the fruits were placed in a refrigerator with a temperature of 4 °and 90% RH.

Results and Discussion

The results showed that the fruits treated with nanocellulose and carvacrol had less weight loss
and higher tissue firmness. Byochemiucal analysis also showed the positive effect of the
treatments on parameters, so that the highest TA and vitamin C and the lowest amount of pH
were obtained in the combined treatments of nanocellulose and nanocellulose/carvacrol. Also, the
treatments used reduced the TSS and fruit TSS/TA ratio of the fruits, and the combined
treatments had the lowest amount. The nanocellulose coating prevents water loss and reduces the
metabolic and respiration processes. Also, nanocellulose/carvacrol composite coatings lead to an
increase in the pH of cytochrome oxidase by reducing internal oxygen, and this enzyme increases
the rate of ascorbic acid decomposition. By coating on the fruit during the post-harvest period,
the aging process of the fruit is reduced the production and effect of ethylene, reducing
respiration and preserving the cell wall, which ultimately leads to better preservation of TSS.
Therefore, any reduction in metabolic activities causes a reduction in fruit ethylene biosynthesis
and action.

Conclusion

In general, the results of the research showed that the investigated characteristics of physalis fruit
were influenced by the treatments. As treated samples, weight loss was less, pH, soluble solids
and taste index were lower, tissue firmness, titratable acids and vitamin C were higher.
According to the general results, it can be stated that the application of nanocellulose/carvacrol
composite treatments, especially the Car 0.6+CNF 1.5% treatment, showed more favorable
results than the application of each one alone in most features.
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Table 2. Analysis of variance of the effect of treatments on some traits of Physalis peruviana L.

Mean Squares

S.O.V. Df Weight loss  Firmness pH TA TSS TSSITA Vitamin C Antioxidant

Treatment 8 0.4727 0.6717 0.06717  0.00147  20.779" 737.66" 165.49" 4159.38"

Day 3 56.397" 10.546™ 0.729™ 0.0463"  126.245™ 354.08"  2087.95" 658.38™

Treatment* 24 0.116™ 0.119™ 0.0136" 0.0003™ 0.538™ 55.11" 40.80™ 23.77"

Day

Error 108 0.0449 0.055 0.0081 0.0001 1.392 39.42 15.66 7.27

CV.% - 11.37 7.52 2.56 4.36 7.6 9.21 5.15 4.05

Ns, *, **: are not significant and significant at 5 and 1% at probability levels, respective.
Table 3. Comparison of mean weight loss, firmness and antioxidant of Physalis peruviana L.
Tr ent Weight loss (%) Firmness (Kg.cm'z) Antioxidant
Day © 45 90 135 0 45 90 135 0 45 90 135

control 0 2.485™ 2990° 3.470° 3597 2.8759 2485  1.987"  34.95° 31.31% 30.59" 28.38'
CNF05% 0 2302% 2597 2837 3625¢ 2950  2.807% 2400™ = 71.20% 70.93% 68.73™  61.86%
CNF15% 0 2252 25309 2815 3662  3.330% 28759 2.325™  71.37% 69.94" 67.14™  63.33™
Car0.3% 0 2.300% 25759 2632® 3572  3.050% 2.932¢ 2567™  5048° 53.10¢ 49.359 42.44"
Car 0.6 % 0 2.342%¢ 2452 2502%"  3.600*  3.550™  3.0004" 2512"  69.65" 68.98k™M 67.09" 66.39"
Car 0.3+ 0 2107% 2592 2535  3700®  3.707%  2.750% 2.520"  81.85% 79.019f 75.34™ 71.68™
CNF 0.5 % , , , ,
Car 0.3+ 0 2297% 2.352% 2425¢  3.655% 3.720®  2.805% 2572m  77.85% 75.67% 73.83% 69.37"
CNF1.5% _ _ , _
Car 0.6+ 0 2062 2110% 2.175%  3.780%® 3.805%® 31209 2.612™  86.44%® 79.70% 72.949 65.70™
CNF 0.5 % _ _
Car 0.6+ 0 23928 24158 25229 3.852% 3.915°  3.200® 2.707"  88.01° 85.96% 83.74 81.39%
CNF 1.5 %

*Mean in each column and for each day with the same letter is not significantly different at 1% of probability level.
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Table 4. Comparison of mean PH, TA and Vitamin C of Physalis peruviana L.

Treatments pH TA (%) Vitamin C (mg/100 ml)

Day 0 45 90 135 0 45 20 135 0 45 90 135
control 3.3929 35377 3710 3.857° 0.272° 0.216 0.193™ 0.180° 83.46™  70.497" 65.075"  58.593°
CNF 0.5 % 3.335"  3.4979"  3.495™  3655” 0.278° 0.2479 0.217% 0.200™ 86.718" 82.802* 67.210 67.968"
CNF 1.5 % 3.377%  3.462° 3457 3677 0.273¢ 0.240" 0.193™ 0.199™ 86.156® 82.980*° 77.367""  73.437"
Car 0.3 % 3.350°  3.607"  3.695" 3.750® 0.270™® 0.200™ 0.201° 0.197™ 85531* 80.320 75.665" 62.468™
Car 0.6 % 3.3979 3500  3552% 3737 0.276° 0.232" 0.187®° 0.197™ 85875 81.375* 74.022"  60.156™
Car0.3+CNFO05  3.315° 3.327° 3567 3.6229 0.263°  0.244% 0.209™ 0.205" 84.375° 82.807* 75.677"  73.500"
Car0.3+CNF15  3.342° 33179 348" 3595 0282* 0254" 0.204 0204 85.375° 81915® 75.012¢ 71.312%
Car 0.6+ CNF0.5  3355*  3370™  3522% 3605" 0287 0.258% 0216" 0216 82808 80910 73.172" 71.875™
Car0.6+CNF15 34359 3372™ 35259  3.745° 0.284* 0.255"" 0.202° 0.201° 84.781° 83.750° 77.100*" 72.062™

*Mean in each column and for each day with the same letter is not significantly different at 1% of probability level.

OVA
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