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Table. 1. Studied factors and their levels

Studied factors

Levels of factor

Nomenclature

Precooling methods (A) Fo;;%dr; I(:o%ci?rilgng F:CS
No cooling NC
. Modified atmosphere Packaging MAP
Packing methods (B) Commercial packages Cp
First day 1D

4 days 4D

] 8 days 8D

Storage time (C) 12 dgys 12D
18 days 16D

20 days 20D
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M easuring the quality attributes
of fruit at first day (1D)

Forced air cooling Hy dro cooling No cooling
(FAC) (HC) (NC)

]
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[ Packaging as MAP

Packing in comerical packagi

&
(CP)

[Storage of all samples at 3 °C for 20 day s J

at:

[M casuring the quality attributes of l‘ruil]

Daj4 Dfi 8 Dg 2 Da;L 16 Dai' 20
[(4II)J [(8 D)] [(12 D)] [(16 D)] [(20 D)]
i Il ! I

[ Storage of samples at 28 °C for 6 days)

after 6 days

[M easuring the quality attributes of fruit]
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Fig. 1. Experiments flowchart
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Fig. 2. Forced-air cooling system and fruit package’s location [18]
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Fig. 3. Forced air cooling of sweet cherry; A) Commercial harvesting package, B) Fruit arrangement in the packages, C) location of
packages inside the wind tunnel, D) Isolating the around of packages
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Table. 2. Effect of precooling methods, packing methods and storage time on quality properties of sweet cherry during the cold storage

M.S
SV, df Mass loss (%0) Stem browning (%6) Firmness (N) TSS
Precooling methods (A) 2 240" 8177 0.13™ 0.16 ™
Packing methods (B) 1 58.92 ™ 70277 0.93™ 011"
Storage time (C) 5 0.339 0.06 ™ 1277 0.02"
AxB 2 1030 ™ 139.80 ™ 0.01"™ 0.44™
AxC 10 015" 078" 0.03 "™ 0.02"™
BxC 5 5.02" 8.43™ 0.085 ™ 0.01"™
AxBxC 10 0.07™ 0.07™ 0.01™ 0.01™
Error 36 0.01™ 0.03™ 0.08 "™ 0.02"™

_CV. 4.03 % 3.95 % 2.55 % 0.72 %
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,~and ™ indicate a significant effect at 1% and 5% probability level and a non-significant effect, respectively.
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Fig. 7. Effect of precooling and packing methods on A) mass loss and B) stem browning of sweet cherry during cold storage
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Fig. 8. Effect of precooling and packing methods on A) firmness and B) TSS of sweet cherry during cold storage
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Table. 3. Variation of quality properties of sweet cherry at different treatments of MAP and then stored
for 6 days at ambient temperature (28 "C)

Quality properties Exiting day from cold storage

Precooling method

No cooling Hydrocooling Forced air cooling

4D 9.54 9.69 10.01
8D 9.26 9.37 9.77
Firmness (N) 12D 9.19 9.29 9.63
16 D 9.08 9.12 9.58
20D 9.02 9.17 9.51
4D 21.67 21.25 20.00
8D 21.95 21.66 20.21
TSS (%) 12D 22.08 21.78 20.41
16 D 22.12 21.85 20.52
20D 22.22 21.95 20.59
4D 8.40 6.30 4.00
8D 8.60 8.50 4,50
Decay (%) 12D 8.60 8.50 6.50
16D 10.50 9.60 7.60
20D 13.60 11.60 8.60
4D 12.14 10.21 9.57
8D 22.02 1941 16.34
Stem browning (%) 12D 48.00 36.78 30.23
16 D 58.90 45.61 36.90
20D 78.90 55.61 43.90
4D 3.02 2.28 151
8D 3.10 2.35 1.83
Mass loss (%) 12D 3.07 2.49 1.94
16 D 3.14 2.50 1.98
20D 3.23 2.53 2.04
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Introduction: High loss and waste of fresh fruits and vegetables are always one of the major problems of the
agricultural industry. The amount of postharvest loss of these crops varies from 5 to 60 % in different countries.
Application of postharvest technologies such as precooling process and packaging by new methods, including
modified atmosphere packaging and MAHP, has a significant effect on maintaining quality and increasing the
shelf life of fruits such as sweet cherry. Sweet cherry is a highly perishable fruit whose marketability depends
on its overall quality and the prevention stem browning.

Materials and methods: In this study, the effect of precooling methods, type of packaging and storage time
was examined on the quality properties of sweet cherry. The precooling methods were forced air cooling (FAC),
hydrocooling (HC) and no cooling (NC). A forced-air cooling system was used in a cold room where the
temperature and relative humidity were 3 °C and 85 %, respectively. This system consisted of a suction fan to
generate a desirable airflow rate and an open tunnel. For the precooling process, the fruit packages were located
in the center of the tunnel. Four fruits were instrumented with K-type thermocouple wires placed in their centers
and the temperature of these points was measured every 1 min. A data acquisition system including a PC and
data logger was used to collect data. The precooling process continued until the central temperature of the fruit
reached 7/8 the cooling temperature. The hydrocooling process was conducted by the immersion method at the
water temperature of 3 °C. The type of packaging included the commercial package (CP) and modified
atmosphere packaging (MAP). CP was the commercial polyethylene package without film and lids. The same
commercial polyethylene packages were used for packing the fruit as MAP. Polypropylene film with a thickness
of 0.03 mm was used to seal the top of this package (MAP). The fruit was stored at 3 °C and 85 % relative
humidity for 20 days and fruit quality was measured at the harvesting day, and days 4, 8, 12, 16 and 20. The
quality properties was mass loss, decay, stem browning and TSS. In addition, to simulate and evaluate fruit
quality changes in the market, the fruit was stored for 6 days at ambient temperature (28 °C) after storing at cold
storage. For example, fruit which exited from cold storage after 4 days was stored in the laboratory (28 °C) for
another 6 days. The data were analyzed based on a completely randomized design as factorial experiments in
three replications.

Results and discussion: The results indicated that the lowest mass loss (0.24 %) was observed in the fruit
cooled by the FAC method and then packed as MAP (FAC+MAP). Stem browning in the fruit packed in MAP
(7.64 %) was lower than that in the fruit packed in CP (11.57 %). Firmness and TSS were better preserved in the
fruit that was cooled. In all treatments, no decay was observed during cold storage of fruit. In addition, storage
of all fruit at ambient temperature showed that the lowest mass loss (2.04 %) and stem browning (43.90 %) were
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obtained in the fruit treated with the FAC+MAP and no decay was observed in the fruit up to 4 days.
Conclusions: Therefore, the simultaneous use of FAC and MAP had a positive effect, and precooling of sweet

cherry by FAC followed by packing in MAP was the best method for storing the fruit which reduced stem
browning and preserved fruit quality.

Keywords: Modified atmosphere packaging, precooling, shelf life, stem browning, sweet cherry



