The effect of staged ultraviolet C radiation on some qualitative parameters
and antioxidant activity of strawberry fruits cv. Paros during storage period

ABSTRACT

This study aimed to investigate the staged application of ultraviolet C (UV-C) radiation on some qualitative and phytochemical
characteristics of strawberry fruit cv. Paros during 14 days of storage at 4°C and 85-90% relative humidity. The experiment was
conducted in 2022 as a factorial based on a completely randomized design with two main factors: the first being the application of

UV-C radiation (including a control group without UV-C radiation, as well as single-staged, double-st d multi-staged UV-

C radiation at an intensity of 4 kJ/m2), and the second being the storage period (0, 7, and 14 . wed that at the

respectively. This treatment also effectively preserved firmness and titrata idi i by 148%
and 64%, respectively. No significant differences in pH levels were noted of storage.
Furthermore, the multi-staged UV-C treatment yielded higher vitamin C \(61. content (49.44%), and
antioxidant activity (22.92%) compared to the control. The single-staged UV.-C ibi ases in total flavonoid
and anthocyanin levels by 51% and 111%, respectivel ﬂ

this decrease was less pronounced in the multi-staged a* value and hue angle were observed, with
the multi-staged UV-C treatment showing the greatest enhal the multi-staged UV-C treatment had the most
substantial effect on increasing bioactive compounds and uality of strawberries, followed by the double-staged

UV-C treatment, which also demonstrated mor, itive effe the single-staged treatment.
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Extended Abstract

The effect of staged ultraviolet C radiation on some qualitative parameters
and antioxidant activity of strawberry fruits cv. Paros during storage period

Introduction

Strawberries (Fragaria x ananassa) are widely consumed because of their excellent organoleptic properties, high
bioactive compound content, and high antioxidant content. However, their postharvest life is short due to their
relatively high metabolic activity, sensitivity to fungal decay, and susceptibility to water loss. Also, they are
susceptible to mechanical injuries owing to their soft texture and lack of a protective rind. diltraviolet-C (UV-C) is
considered a safe, effective, and economical treatment that can be used to maintain the postharvestquality of fruit and
vegetables during storage. Low-dose UV-C treatments have been reported to delay'sénescenceinduce, resistance to
pathogens, maintain fruit flavor, and prolong the length of time produce can be stored:with, optimal guality. The aim
of this study was to investigate the effect of staged application of UV-€.irradiation on the congentration of antioxidant
compound and control of strawberry fruit decay, as well as its role on the maintaining\%rawberry quality during
storage for 14 days at 4°C.

Materials and methods

Strawberry (Fragaria x ananassa cv. Paros) fruits were harvested ateemmercial ripeness time (80% of the surface
red color), from an organic farm in Kordestan provihce and transported to the horticultural*science laboratory of Bu
Ali Sina University. Fruits were selected for uniformity in size and weight, and lack of defects then treated under
staged UV-C irradiation treatments (single-staged, doublesstaged :rNulti—staged) and control treatment that didn't
receive any irradiation, and packed for 14 days in polyethylehxp‘oxes at 4°C and 85-90% relative humidity. The
single-staged UV-C was applied in 4kJ/m2 at the beginning of the 8xperiment, the double-staged UV-C for 2 kd/m2 in
the 0 and 4 days of storage and the multi-staged UV-Ctforid. kJ/m?in 0, 2, 4 and 6 days of storage. Then, some of the
qualitative and bioactive compound levels gvereymeasured-at 0y, 7 and 14 days of storage period. In order to conduct a
more precise examination of the effect ofistaged UV-C irradiation on the qualitative characteristics and bioactive
compounds of strawberries, the fruits were kept.inSideithe morgue until the 14th day. The measurements of qualitative
and phytochemical trditsywere done at 0, 7 and 14 days of storage.

Results and Diseussion

The findings ofi present Studyhindicated: that at the end of the 14-day storage period, the multi-staged UV-C
radiation method ‘proved togbe the mest efficient in preserving the quality of the fruit. In comparison to the control
group, the multi-staged UV-CS%ment exhibited a reduction of 55.17% in weight loss and 72.73% in decay.
Furthermore, this treatment demonstrated superior retention of fruit firmness and titratable acidity, with values 148%
and 64% highenthan the control, respectively. Although there were no significant variations in pH levels among the
UV-C treatments byathe.end of storage, the UV-C-treated fruits displayed higher pH values than the control group.
Towards the end of the Storage period, the multi-staged UV-C treatment resulted in notable increases in various
bioaetive,compeunds.\In contrast to the control group, this treatment elevated the vitamin C content by 61.65%, total
phenol content by 49.44%, and antioxidant activity by 22.92%. The single-staged UV-C radiation method also proved
effective in enhancing specific phytochemicals. On the 14th day of storage, it increased the total flavonoid and
anthocyanin content by 51% and 111% more than the control group, respectively. In conclusion, the multi-staged UV-
C radiation“approach had the most significant overall impact on improving bioactive compounds and preserving the
quality of strawberry fruit during storage. Additionally, the double-staged UV-C treatment exhibited more favorable
outcomes compared to the single-staged treatment.

Conclusion

Our results showed that the fruits treated with staged UV C irradiation had the highest amount of titratable acidity,
vitamin C, total phenol, fruit firmness and the lowest amount of weight loss, total soluble solids, TSS/TA, and decay
compared to the control fruits. Collectively, our results indicated that a multi-staged UV-C treatment can be used as
an effective method to maintain the quality of strawberry fruit during storage. Given the hormetic property of UV-C
radiation during storage, which induces beneficial responses in various horticultural products, it appears that the
repetition of this treatment throughout the storage period can amplify the effects of this treatment, leading to better



results compared to the single-staged treatment. This requires further investigation of the enzymatic and molecular
mechanisms involved in this process.




