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The effect of postharvest methyl jasmonate\ treatment on the expression of
some genes of ethylene biesynthetic pathway and qualitative properties of

strawberrygfruit

In this study, the methyl jasmonate (MeJA) was applied at 0, 10 and 100 uM concentrations for 16 h at 20 °C to delay senescence
and maintain quality in strawberry fruits during storage at 3 + 0.5 °C for 12 days. Methyl jasmonate-treated fruits showed higher
levels of total acids and vitamin C.\Fhe Mness of strawberry fruits treated with methyl jasmonate was higher compared to the
control after 12,days of storage. T@ highest levels of total phenolics and total anthocyanins of strawberry fruits treated with 100
uM methyl jasmonate were observed after 8 days of storage. Methyl jasmonate treatment had a significant decrease in pH, decay
and soluble solids (p<0.01)\0mpared to the control. The expression of genes of ethylene biosynthesis pathway, which included
ACO and ACS, showed a slight increase on the 8th day of storage in fruits treated with 10 and 100 uM methyl jasmonate, and then
decreased. Theghighest level of gene expression on the 8th day of storage was related to the 10 uM treatment. The results of the
present study showed that methyl jasmonate can preserve the quality and postharvest life of strawberry fruit (cv. Sabrosa) during
storage, by stimulating the ethylene biosynthetic pathway only to the extent that it can activate the defense system and the
mechanisms involved in the enhancement of tolerance to the biotic and abiotic stresses, as well as by accumulating antioxidant

compounds.
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Extended Abstract

Introduction

Strawberries are one of the most perishable fruits due to their metabolic activity and sensitivity to fungal rots,
especially gray mold rot caused by Botrytis, and are prone to water loss and mechanical damage due to their soft
texture and lack of a protective layer. Jasmonates are an important group of non-classical hormones that are naturally
produced in a wide range of higher plants and act as signaling agents in many physiological and biochemical processes
including ethylene production, defense responses against biotic and abiotic stresses, synthesis of anthocyanins and
other phytochemical compounds and product performance are involved. The aim of this research is to investigate the
effect of methyl jasmonate on the expression level of some genes involved in the ethylene biosynthetic pathway, the



content of compounds biochemistry of strawberry fruit and its role in reducing fruit decay and increasing its nutritional
quality during storage at 3+0.5°C for 10 days.

Materials and methods

Strawberry (Fragaria x ananassa cv. Sabrosa) fruit, were harvested at commercial ripeness (>75% of the surface
red color), from a commercial production greenhouse and transported to the postharvest laboratory of Urmia
University. Fruit were selected for uniformity in size and ripening, and lack of defects and treated with MeJA (at 0,
10, and 100 pmol/1), packed in polyethylene boxes and stored for 12 days at 3 + 0.5 -C with 85-95% RH. Fruit quality
parameters and ethylene biosynthetic pathway genes expression rates were measured just after harvest and 4 days, 8
days, and 12 days after storage. In order to treat with MeJA vapor, the fruit were transferred into boxes with a volume
of 100 x 100 x 4 cm? containing filter papers impregnated with MeJA (Sigma Aldrich) at room temperature (25 + 1
°C) for 16 h.

Results

The results showed that there was no significant difference in the pH of fruit juice during the storage period among
treatments. Fruit TSS content was increased during storage, but the increase rate was lower in treated fruit. MeJA
significantly maintained fruit TA content and the strawberries treated with MeJA exhibited aﬂignificantly higher TA
content at the end of the experiment. After 12day storage, the ascorbic acid content of strawberry treated with methyl
jasmonate 10 and 100 pumol/l was significantly higher than that of the control (P <.0.01). Decay extension symptoms
were seen in control fruit on day 8 and reached 2.66% untilyday 12 during,storage."Compared t@'control, 10 and 100
pumol/l MeJA treatments significantly maintained fruit firmnessjafter 8tand 12\d of storagey(P <°0.01). Total Phenolics
content in control and MeJA-treated fruit increased,during the initial 8 days ofistorage and then declined continuously
during the remaining days. The anthocyanin contentiwas increasedin. fruit tfeated with MeJA during the first 8 days
of storage and then began to decrease while the controlifruit exhibited singicantIy lower anthocyanin content at the
end of storage. Compared with the control, the transcription levels,of all evaluated genes including FaACO, and
FaACS were significantly higher in fruit received 10 and 100 umoQMeJA.

Discussion

Jasmonates are the main triggers of plant defense systems against biotic and abiotic stresses. Based on the obtained
results, methyl jasmonate maintained the pHuylevel and prevented its increase during the storage period. The use of
methyl jasmonate in strawberries reducesythe increase in the“amount of soluble solids compared to control fruits.
Methyl jasmonate prevents the reduction of @rganic acids by delaying the production of ethylene and increasing the
activity of antioxidant enzymes after the product ripens. Also, methyl jasmonate treatment, compared to the control,
maintained the amountiof vitamin C during the storage. The use of methyl jasmonate has reduced the decay rate and
increased the marketability of the fruit. The fruits kept their firmness at the end of the storage. The high firmness of
fruits treated with methyl—jasmonatel#ey be due to the effect of methyl jasmonate on the enzymes that soften the flesh
of the fruit. In, this study, methyl jasonate treatment increased total phenol and total anthocyanin in strawberry fruits.
Methyl jasmonate causes ethylene synthesis as a growth inhibitory hormone and activates some systems of resistance
to bioticeand abiotic stre%:s.

Conclusion

Our resultssShow that the fruits treated with methyl jasmonate have the highest amount of organic acids, vitamin
C, total phenol, total anthocyanin, fruit firmness and marketability and the lowest pH, soluble solids and decay
compared to the control fruits. Methyl jasmonate facilitates defense processes against biotic and abiotic stresses
through the expression of ethylene biosynthetic pathway genes. Therefore, methyl jasmonate can play an effective
role in increasing shelf life and maintaining the quality of strawberry fruit.



