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ABSTRACT

Chilling injury (CI) is a physiological disorder caused by low temperatures that
reduces the overall quality and market quality of mangoes. Low temperature storage can
extend shelf life of mangoes, which may suffer from CI. So, it is necessary to find the
methods for protecting or reducing CI of mango fruit during low temperature storage. In
this study, the efficacy of salicylic acid (SA) and methyl jasmonate (MJ) in reducing Cl
symptoms and biochemical changes associated with quality and CI development of
Nam Dok Mai No. 4 mango fruits stored at 5 °C were investigated. The research was
divided into 3 experiments to study the effects of SA and MJ on 1) chilling injury and
fruit quality 2) free radical and oxidative membrane damage and 3) antioxidant defense

system of mango fruit cv. Nam Dok Mai No. 4 during low temperature storage.

Mango fruits were dipped in SA and MJ at the concentrations of 0.1 and 1 mM
for 10 minutes and stored at 51 °C with 90+2% relative humidity for 42 days. Fruits
were randomly sampled every 7 days to determine the response to Cl of mangoes.
Cl symptom was manifested as exocarp browning on Day 21 of storage at 5 °C and the
severity increased with the storage time. Low levels of surface pitting and endocarp
browning appeared after storage for 35 and 42 days. Unlike the exocarp, the mesocarp

did not show any CI symptoms. Treatments with 0.1 and 1 mM SA and 0.1 mM MJ



reduced CI symptoms significantly at the end of storage (Day 42) by 20, 70 and 20%
respectively. SA and MJ treatments did not affect fruit quality during storage at 5 °C
and at ripening stage. The fruits treated with 0.1 and 1 mM SA and 0.1 mM MJ
exhibited more brightness of the exocarp during Days 28-42 of storage. The storage life
was also prolonged for 35, 42 and 28 days respectively whereas the control fruits could
be stored for only 21 days. The 1 mM SA was most effective in reducing ClI symptoms

and maintaining fruit quality during low temperature storage at 5 °C.

Reactive oxygen species (ROS) such as superoxide radical (O2*"), hydrogen
peroxide (H202) and hydroxyl radical (OH®) production and accumulation increased
rapidly with time in the exocarp and mesocarp of mango fruit cv. Nam Dok Mai No. 4
under storage at 5 °C. Oxidative membrane damage indicated by lipoxygenase (LOX)
activity, malondialdehyde (MDA) content and electrolyte leakage (EL) increased with
storage time in the exocarp and mesocarp of mango. SA and MJ treatments reduced
ROS accumulation and oxidative membrane damage of mango during low temperature
storage. The contents of O.*, H20,, OH* and MDA, activity of LOX and EL in both
exocarp and mesocarp of 0.1 and 1 mM SA and 0.1 mM MJ treated fruits were lower
than those in the control fruits throughout storage time at 5 °C. The 1 mM SA was most
effective in reducing oxidative membrane damage associated with reducing ROS levels

during low temperature storage.

Catalase (CAT), superoxide dismutase (SOD) and ascorbate peroxidase (APX)
activities of mango fruit cv. Nam Dok Mai No. 4 increased and reached the peak at
Days 7, 21 and 28 respectively during storage at 5 °C and then decreased afterwards.
Ascorbic acid and total glutathione contents decreased throughout storage time. Total
phenolic content and total antioxidant capacity (TAC) analyzed by DPPH and ABTS
methods increased during the first 21 days and decreased afterwards. SA and MJ
treatments enhanced the antioxidant defense system including both enzymatic and non-
enzymatic antioxidants. The activities of SOD, CAT and APX and contents of total
phenolic compounds, ascorbic acid and total glutathione and TAC in the exocarp and
mesocarp of the fruits treated with 0.1 and 1 mM SA and 0.1 mM MJ were higher than



those in the control fruits throughout storage time. The 1 mM SA was most effective in
enhancing antioxidant defense system during low temperature storage. Close relation
between activities of the antioxidant enzymes and gene expressions of antioxidant

enzymes was found in 1 mM SA treated fruits.

Low temperature storage induced ROS accumulation concomitant with
increased antioxidant defense system. The capability of the antioxidant defense system
in fruits decreased when the storage time was more than 21 days. Excess ROS induced
lipid peroxidation and caused oxidative membrane damage resulting in the appearance
of CI symptoms after Day 21 of storage. SA and MJ treatments reduced CI symptoms
and activated the antioxidant defense system including an increase in both enzymatic
(SOD, CAT and APX) and non-enzymatic (phenolic compounds, ascorbic acid and
glutathione) antioxidants concurrent with a high ROS scavenging capacity (TAC).
SA and MJ treatments could be applied for the improvement of CI tolerance and
maintain the quality of Nam Dok Mai No. 4 mango fruits in order to expand markets to
Europe and America where a longer time of transport under low temperature is

required.



