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Background and objectives: Methods of preserving fruits and
vegetables play an important role in the human food pyramid in
order to maintain their quality and freshness. One of the common
methods, is modifying the atmosphere inside the package. In this
method, the normal air in the environment of the packaged product
is removed and, by creating a vacuum, a gas composition
proportional to the respiration rate is replaced. In the present study,
the effect of modified atmosphere and storage time on some
guantitative and qualitative characteristics of oranges and lemons in
a cold storage above zero degrees was investigated.

Materials and methods: In this study oranges and local sour
lemons were used for modified atmosphere packaging, three-layer
polyvinyl chloride plastic bags and a DZQ-400/2E (made in China)
packaging machine were used. The samples prepared for each of the
two gas mixtures (%10 CO, + %15 O, + balance N,) and (%15 CO,
+ %10 O, + balance N,) consisted of 3 lemons and 3 oranges in 3
replicates. The samples were placed in plastic bags and after
injecting the appropriate gas mixture and sealing them, they were
transferred to the cold storage. All samples were stored in the cold
store for 60 days at a temperature of 2 to 4 degrees Celsius and a
relative humidity of %85. Quantitative and qualitative quantities
such as sample weight, fruit firmness, soluble solids, acidity
percentage, and vitamin C content were measured every 15 days.
Statistical analysis was performed using SPSS software and graphs
were drawn using Excel

Results: The results showed that there was a significant difference
between the gas composition of 10% CO,, 15% CO,, the vacuumed
sample and the control, but the interaction effect of storage time and
modified atmosphere on pH changes was not significant. The weight
loss after 60 days was 2.9% in the control sample and 0.29% in the
sample with 15% CO,. According to the results, the gas
compositions of 15% CO, and 10% CO, had a great effect on the
preservation of soluble solids, so that the amount of soluble solids in
the modified atmosphere with 15% CO, increased by about 7% for
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oranges and about 3% for lemons compared to the control sample.
The findings indicated that the modified atmosphere coating had a
significant effect on reducing the amount of vitamin C during the
storage period, but vacuum packaging had no effect on maintaining
the amount of vitamin. The firmness of the tissue also increased by
%10 for lemons and %7 for oranges in the modified atmosphere
compared to the control sample. The results showed that among the
modified atmosphere treatments, the best result was obtained with
the gas mixture of %10 O, and %15 CO,.

Conclusion: The results showed that the use of modified
atmosphere has a significant effect on all measured indicators and
on maintaining fruit quality. The second gas composition had a very
small performance better than the other composition, which in
general can be considered the same effectiveness of both
compositions. The effectiveness of modified atmosphere in orange
and lemon fruits was reported to be almost the same. In general, it
can be said that the use of modified atmosphere with appropriate gas
compositions can play an important role in increasing the storage
period and maintaining the physical and chemical quality of the fruit
and its marketability and the health of the consumer community.
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Table 1.Analysis of variance of orange fruit characteristics under modified atmosphere packaging during
storage period.
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Figure 1. Changes in orange weight during storage.
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Table 2. Analysis of variance of lemon fruit characteristics under modified atmosphere during storage period.
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Figure 2. Changes in lemon weight during storage.
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Figure 3. Effect of modified atmosphere on pH of oranges and lemons during storage.
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Figure 5. Trend of changes in soluble solids of oranges during 4 storage stages.
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Figure 6. Effect of modified atmosphere on titratable acidity at the end of the storage period.
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Figure 9 - Effect of modified atmosphere on changes in tissue stiffness during storage.

SV A A LA s by 58l S sl
2l OLE i ol 5l fols il s 3518
B 3 (5 olas 26 old ol haall ) o3lind
S5 Sl Ll olad 53 53515 o 5me CiS
033 G5 S 5 iy (golsbae 56 (g S5l
S S S g (83 Shes (08 Sl ke 4
b SIS Ol JS Sl s oS il Ko
il S 36 5 S 55 0SS 1y S 5 s
S LB sed 5 B slao s 53 0l PO

Yy

6 75 ot

et 5 (S Slw s ey oal

o= PN Sl (Hoe 5 s Jsamen £ 50 50
a3l By 3 eslanad b SOl JWES 5 05k
S o 25 Sl s b eld Sl
ol Aol il Ly gluans A 53 o8 g
+ 02107+ CO V1) 38 S 5 53 L L gl
balance + O, V+7/ + CO, Vo7.) 5 (balance N,
53 ald 4 gad s a3 psS s 5l 5 (N

UYLl gl by i (VL Gls



YE+0 ) b)w A 2,93 Au.lb& 3‘90 ‘_5)‘.&0;35‘_5)5%5

ol el S Ll oS O pae amale Sl 5 O oslital CuiS 01y o IS b w5158 o5l
sl Sl L s ose abend 5 b ciS bas
References

1. Lopez-Rubira, V., Andres Allende, A. & Artes, F. (2006). Shelf life and overall quality of
minimally processed pomegranate arils modified atmosphere packaged and treated with UV-
C. Postharvest Biology and Technology, 37, 174-185.

2. Maghoumi, M., Gémez, P. A., Mostofi, Y., Zamani, Z., Artés-Hernandez, F. & Artés, F.
(2013). Combined effect of heat treatment, UV-C and super atmospheric oxygen packing on
phenolics and browning related enzymes of fresh-cut pomegranate arils. LWT - Food
Science and Technology, 54, 389-396.

3. McMillin, K. W., Huang, N. Y., Ho, C. P. & Smith, B. S. (1999). Quality and shelf-life of
meat in case-ready modified atmosphere packaging. Quality attributes of muscle foods,
Springer US, pp. 73-93.

4. Khosrowshahi, S. (2014). Evaluation of Modified Atmosphere Packaging (MAP) on physic-
chemical and microbial properties of fresh Barberry. M. Sc. Thesis, Faculty of agriculture
and natural resources, University of Ferdowsi, Mashhad, Iran.

5. Maleki, G., Sedaghat, N., Farhoodi, M. & Mohebbi, M. (2018). Effect of modified
atmosphere packaging (MAP) on some characteristics of Royal cucumber. Science and
Technics of Packaging, 8 (22), 78-85.

6. Tabatabaeikoloor, R., Ebrahimian, A. & Hashemi, J. (2016). Investigation on the effect of
temperature, packaging material and modified atmosphere on the quality of tomato. Food
Science and Technology, 51(3), 1-13.

7. Tabatabaee, R., and Ranjbar, A. (2024). Agricultural and food waste management. Sari
University of Agricultural Sciences and Natural Resources Publications. 320 pp.

8. Mahajan, P.V., Caleb, O.J., Singh, Z., Watkins, C.B. & Geyer, M. (2014). Postharvest
treatments of freshproduce. Philos. Trans. R. Soc. A 372:1471- 2962.

9. Tavassoli, S., Barzegar, M. & Hamidi, Z. (2013). Effect of packaging with modified
atmosphere method on physicochemical properties and shelf life of pomegranate seeds. 21st
National Congress of Science and Technology, Iran, 7-9 Nov, Shiraz University.

10.Masoumnia, A., Tabatabaeikoloor, R. & Motevali, A. (2021). Investigating the Synergistic
Effect of Edible Coatings and Modified Atmosphere on the Quality Characteristics and Shelf
Life of Pear. Iranian Journal of Biosystems Engineering, 52(3): 421- 434.

11.Hernandez-Munoz, P., Almenar, E., Valle, V. D., Velez, D. & Gavara, R. (2008). Effect of
chitosan coating combined with postharvest calcium treatment on strawberry quality. Food
Chemistry, 110, 428-435.

12.Ghavidel, R. A., Davoodi, M. G., & Adib, A. F. (2013). Effect of selected ediblecoatings to
extend shelf-life of fresh-cut apples. International Journal of Agriculture and Crop Sciences,
6(16), 1171-1178.

13.Diaz-Mula, H. M., Martinez-Romero, D., Castillo, S., Serrano, M. & Valero, D. (2011).
Modified atmosphere packaging of yellow and purple plum cultivars. 1. Effect on
organoleptic quality. Postharvest Biology and Technology, 61, 103-109.

14.Safizadeh, M. R. (2019). Implementation and performance evaluation of a modified
atmosphere packaging system with active CO,-free for the preservation of pomegranate
fruits. 11th Iranian Horticultural Sciences Congress. https://civilica.com/doc/941232

15.Selcuk, N. & Erkan, M. (2015). Changes in phenolic compounds and antioxidant activity of
sour-sweet pomegranates cv. ‘Hicaznar’during long- term storage under modified
atmosphere packaging. Postharvest Biol. Thechnol. 109:30-39.

\ve



395 olblb Lo, g oludes 0lgd ylad [ 615, oy e 9 (MAP) 00l zMeo! phumod! pil oy

16.Li, T. & Zhang, M. (2015). Effect of modified atmosphere packaging (MAP) with silicon
gum film windowon the quality of stored green asparagus (Asparagus officinalis L.) spears.
LWT- Food Sci. Thechnol. 60:1046-1053.

17.Belay, Z.A., Caleb, O.J. & Opara, U.L. (2017). Impact of low and super-atmospheric oxygen
concentration on quality attributes, phytonutrient content and volatile compounds of
minimally processed pomegranate arils (cv. Wonderful). Postharvest Biol. Thechnol.
124:119-127.

VYo



