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Introduction

Due to the high rate of respiration, strawberry is prone to water loss, mechanical damage and fungal decay
post-harvesting, which may reduce its shelf life (Yan et al., 2019). Food waste is an important global challenge
that estimated about 30% of the world's agricultural land. Every year, about 9.5 million tons of food is lost in the
post-harvest phase of agriculture crops (Bishop et al., 2021). Post-harvest storage of strawberry at low temperature
without using other combined treatments may reduce its shelf life due to its highly perishable nature. Therefore,
in addition to low temperature storage, other post-harvest techniques have also been reported to increase the shelf
life of strawberry fruits after harvest. One of these techniques is using chemicals (Kahramanoglu et al.,
2019).Glutathione is present in various plant tissues in concentrations of 2 to 3 mM and plays an important role in
many cellular processes such as cell differentiation, enzyme regulation, cell signaling and cell death and acts as an
antioxidant. (Diaz-Vivancos et al., 2015). During the experiment, spraying GSH on strawberry plants increased
the amount of total flavonoids and ascorbic acid in the harvested fruits, and the results showed that the application
of GSH can increase the shelf life of strawberries. (Ge et al., 2019). It has been reported that application of
glutathione after harvesting okra has reduced browning and prevented its weight loss, which has created a suitable
market for it, also GSH has increased the level of total phenol and the activity of ascorbate peroxidase enzyme and
reduced the level of ROS and malondialdehyde, which can increase the shelf life of okra in cold storage after
harvesting (Li et al., 2023).

Materials and Methods

Sabrina strawberry fruit was obtained from a commercial greenhouse located in Urmia in the full maturity
stage. The fruits were transported to the laboratory of Horticultural Sciences Department of Urmia University,
observing the necessary precautions to prevent mechanical damage. The fruits were separated in terms of size and
uniformity, so that the fruits were divided into 5 groups of 15, one group as a control group and 4 groups treated
with different concentrations of L-glutathione (4, 16, 32 and 64 mM respectively). After drying, the treated fruits
were placed in zipped nylon bags and stored for 15 days in a cold room at + 0.5 °C and a relative humidity of 90-
95%. Also, three biological replicates at each time interval were included in the analysis. Samples obtained at each
of specified time were placed to evaluate skin color, titratable acidity, soluble solids, taste index, pH, weight loss,
total antioxidant capacity, total phenol content, and polyphenol oxidase enzyme activity.

Results and Discussion
The results of variance analysis showed that the effect of GSH treatment after harvesting, the effect of storage
and the interaction between them differently affect each of the studied indicators. In terms of color, no significant
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effect was found. The effect of storage (p<0.01) and post-harvest treatment (p<0.05) were significant on TA trait
and its highest value was observed in 10 days of storage with 32 mM. In terms of antioxidant capacity (p<0.05)
and PPO activity (p<0.01), the effect of GSH treatment after harvest was significant, and the highest amount was
observed in 16 and 64 mM treatment, respectively. Also, the effect of storage time (p<0.05) and the effect of GSH
treatment after harvesting (p<0.01) were significant in the trait of total phenol content, and the highest amount was
observed in 15 days of storage and 64 mM treatment. However, both the storage (p<0.01) and the post-harvest
GSH treatment (p<0.05) effects on fruit weight reduction were significant and the lowest weight loss was observed
in 5 days of storage and 64 mM treatment. There were no significant changes in indices such as TSS, taste index

and pH.

Conclusion
According to the obtained results, the treatment of 64 mM GSH is the best concentration of GSH to increase

the shelf life of harvested strawberry fruits in cold storage.
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Table 1- Results of variance analysis of the effect postharvest L-glutathione application on the physicochemical
characteristics of Sabrina strawberry during cold storage
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The continuation of Table 1- Results of variance analysis of the effect postharvest L-glutathione application on the
physicochemical characteristics of Sabrina strawberry during cold storage
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s *and **: No significant difference and significant difference at the probability level of 5 and 1 percent, respectively.
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The continuation of Table 1- Results of variance analysis of the effect postharvest L-glutathione application on the
physicochemical characteristics of Sabrina strawberry during cold storage

Ol pts 23lo a Ol po (1SSl
Sources of variations &30 (mean squares)
(Degree of o9 ()39 iRl Cudyb Js s o
freedom) Fruit weight loss WA -LOta|I 5laaS1
Anti-oxidant pheno PPO
capacity
96g8-JI (L-glutathione) 4 0.223* 270.07* 24926.9**  90943.8**
le)lil ol (Storage time) 2 2.26% 76.31" 12522°  7789.01™
ol oles X gsssls=J) 8 . N
(L-glutathionex Storage time) 0.050™ 67.45 1518.4™ 9472.5
- 30
Error 0.027 98.35 33094 867406
10.71 16.82 85 45.35

(CV) (7) s s -
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Table 2- The results of some quality traits of Sabrina strawberry fruit at harvest time
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2.98 1.01 2.84 2.39 31.8 1.18 8.33 6.98 3.3 60.99 772.7 320
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Fig. 1. Comparison of the average effect of storage time (A) and L-glutathione post-harvest treatment (B) on TA
of Sabrina strawberry fruit during 15 days of storage
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Fig. 3. Comparison of the mean effect of storage time (A) and L-glutathione post-harvest treatment (B) on the weight loss
percentage of Sabrina strawberry fruit during 15 days of storage
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Fig. 4. Comparison of the mean effect of post-harvest L-glutathione treatment on antioxidant capacity (A), total phenol
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during 15 days of storage
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