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Hot Water Dipping or Calcium Nitrate Treatments Alleviated Chilling Injury
and Enhanced Quality of 'White Sukkary' and 'Zebda' Mangoes
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Abstract: Effect ofh,ot water dipping (HWD), (47±1 °C/20 min, 53±1 °C15 min) in 'White Sukkary'; (49±1 °C/30 min,
53±1 °C/8 min) in 'zebda' and Ca(NO')2 (4 and 6% 115min) in both cultivars during cooling storage period (30 and 42
days) and subsequent shelf period (3 and 6 days) in 'White Sukkary' and 'Zebda', respectively were investigated.
Generally, in both cultivars, 47(49)±1 oC120-30 min HWD treatment was more potential to minimize chilling injury
(Cl) % with enhancing peroxidase(POX) and catalase (CAT) activity by 2-5 times in fruit peel and bulb. Also, low heat
treatment increased calcium content in peel and bulb which significantly correlated with peel firmness. Moreover, fruit
treated with 4% Ca(NO,), showed minimum weight loss% and maximum vitamin c (VC) content due to decrease
ascorbic acid oxidase activity. TA%. sse, reducing sugars and free phenols were also estimated.
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INTRODUCTION

Mango is considered one of the most important
tropical fruit in the world in terms of production and
consumer acceptance (FAO STAT, 2005). Mango as a
climacteric fruit is very susceptible to post-harvest
losses, due to fast softening, reach to respiration peak of
ripening process on 3rd or 4th day after harvesting at
ambient temperature due to sudden ethylene generation
(Narayana et at., 1996). The short shelf life of mango
varies among its varieties, depending on storage
conditions, ranging from 4 to 8 days at room
temperature and 2-3 weeks in cold storage at 13°C
(Carrillo et at., 2000). This short period seriously limits
the long distance commercial transport of this fruit
(Gomer-Lim, 1997). Fruit of tropical origin exhibit a
physiological disorder known as 'chilling-injury' when
they are exposed to a temperature of7-13°C, depending
upon ripeness and variety, which is manifested by
greyish scald-like discoloration of the skin, skin pitting,
uneven ripening, carotenoids, aroma and flavour
reduction during ripening and susceptibility to fungal
decay, which seriously reduces the fruit marketability
(Thomas and Oke, 1983). CI symptoms increased after
fruit transportation to normal conditions; depend on
varieties, degree of maturity, time and temperature of
exposure and environmental conditions during storage
(Mohammed and Brecht 2002, Phakawatmongkol et at.,
2004). Using of controlled atmosphere, UV-C
irradiation, methyl jasmonate application and HWD
prior to storage were more effective to alleviate Cl of
mango fruit (Gonzalez-Aguilar et 01., 2001; Pesis et at.,
2000).

Hot water quarantine treatment protocols (China:
48°C for 60 min; Iran: 45°C for 75 min) for fruit fly
disinfestations, before export marine shipments was
used in many countries for mangoes (Abdul Jabbar et
at., 2011).

It is widely accepted that symptoms of CI are a
consequence of oxidative stress in the tissues (Sala,
1998) occurring when active oxygen species (AOS)
such as hydrogen peroxides, superoxides and hydroxyl
radicals are in excess of the scavenging capacity of

fresh tissue (Hodges et at., 2004). Involvement of
antioxidant enzymes in regulation of AOS can be
followed by measuring Guaiacol Peroxidase (EC
1.l1.1.7) and Catalase (EC 1.l1.1.6) activities during
postharvest storage (Sala, 1998). Preconditioning
treatments of fruit with hot water may induce chilling
tolerance by modulating antioxidant systems that would
prevent the accumulation of AOS (Sala and Lafuente,
2000).

The role of calcium in the physiology of plant tissue
is well established. Addition of calcium rigidifies cell
wall, obstructs enzymes such as polygalacturonase from
reaching active sites (John, 1987, Lara et at., 2004),
involved in stabilization of cell membranes (Picchieni et
at., 1998), cell turgor pressure (Mignani et at., 1995)
and decreasing fruit softening. Calcium salts have also
been used to preserve the quality of minimally
processed commodities. Fresh-cut 'Kensington' mango
evidenced a smaller softening rate when treated with 3%
CaCh however, combining calcium application with
low oxygen atmosphere was found to be the most
effective treatment for extending the shelf-life of mango
slices (De Souza et at.. 2006). Calcium chloride
combined with heat treatment was effective in
preserving the quality of fresh-cut mango cubes
(Trindade et 01., 2003).

The objective of this study was to evaluate the effect
of HWD and Ca (NO,), treatments on alleviating
chilling injury and maintaining quality of mango fruit.
The physiological and biochemical changes associated
with these treatments were also studied.

MATERIALS AND METHODS

Plant Material and Handling
During 2008 season, green mature fruit of

Mangifera Indica L.cv 'White Sukkary' and 'Zebda'
were harvested randomly from Suez Canal University
Farm, lsmailia Governorate, Egypt (Latitude, 30°36' N;
longitude, 32°14' E; Altitude, 10 m above sea level).
Fruit were directly transported to postharvest lab. at
Hort. Dept., Fac., Agric., Suez Canal Vniv., and then
sorted to eliminate defects. Samples of fruit of uniform
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