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Influence of bruising and storage temperature on vitamin C content of tomato fruit

      S.S. Sablani1, L.U. Opara2* and K. Al-Balushi1

  1Department of Food Science and Nutrition, 2Department of Soils, Water and Agricultural Engineering, College of Agricultural
            and Marine Sciences, Sultan Qaboos University, P.O. Box 34, Al-Khod 123, Muscat, Sultanate of Oman.

*e-mail: linus@squ.edu.om

Received 12 September 2005, accepted 27 November 2005.

                                                                                                              Abstract
Bruising is a common problem that downgrades the quality of fresh tomato during postharvest handling and marketing. In this study, samples of
bruised and undamaged tomato fruit were stored at two different temperatures for about two weeks. The temperatures selected were refrigeration
temperature (4°C) and room temperature (25°C). A titration method was used to measure the content of vitamin C in fruit at different storage times.
Vitamin C content in fruit decreased with increasing duration of storage time at both temperatures, but no significant differences were found in vitamin
C content of damaged and undamaged fruit tissue. The rate of vitamin C loss was higher when fruit were stored at higher temperature.
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                                             Introduction
Fresh fruit and vegetables are very important sources of vitamins
that are essential for healthy human diet. The quality and nutritional
status of fresh produce is affected by postharvest handling and
storage conditions. This includes changes in vitamin content,
loss of volatile aroma components and texture properties. Tomato
(Lycopersicon esculentum) is one of the most widely consumed
vegetables worldwide and it contains significant amounts of
vitamin C and lycopene. Vitamin C is an oxidant, which reduces
the risk of arteriosclerosis, cardiovascular diseases and some form
of cancer 1. Tomato peels, in addition to lycopene, contain
significantly high amounts of vitamin C and phenols.
   Vitamin C is most sensitive to destruction when the commodity
is subjected to adverse handling and storage conditions and it is
used as an index to the stability of other nutrients. It is also
sensitive to light and oxygen and may decompose under normal
transport and storage conditions, resulting in reduction of the
nutritional value of the foodstuffs 2. Vitamins like other biochemical
compounds are vulnerable to change and depletion, particularly
after harvest, so postharvest conditions need to be maintained
the vitamin quality. Several factors, which contribute to the loss
of these compounds in fresh produce, include extended storage,
higher temperatures, low relative humidity, physical damage and
chilling injury 3.
   The average vitamin C concentration in tomatoes is about 23
mg/100 g. However, the actual concentration found in fruit
samples could vary due to preharvest factors such as climatic
conditions, soil type and variety. For instance, Stevens 4 found
that the vitamin C concentration of 98 tomato varieties ranged
from 13 to 44 mg/100 g. The postharvest factors that can influence
the vitamin C content are maturity at harvest, harvesting method
and postharvest handling conditions (time between harvest and
consumption), extent of physical damage, temperature, relative
humidity, atmospheric composition and various postharvest

treatments 3, 5. It is important to understand and control the factors
influencing the loss of vitamin C during postharvest handling.
The objective of this study was to investigate the influence of
bruising, storage temperature and storage duration on the loss
of vitamin C content of tomatoes produced locally.

Materials and Methods
Fresh and mature (green-yellow, breakage point) tomato fruit of
uniform mass was purchased from a local market. The mass of all
samples was recorded. The mass of individual tomato varied from
100 to 105 g. Fruits were separated into two main groups (bruised
vs undamaged). For damaged samples, bruising was made by
dropping a uniform round steel ball (110 g) from a height of 30 cm
onto the opposite sides of each fruit along the equatorial axis 6.
Each group of undamaged and bruised tomatoes was separated
into two subgroups and stored at room temperature (~25°C) in
dark and in cold storage (~4°C), respectively, for about two weeks.
At 2-3 day intervals, a random sample of 3 fruit per treatment was
used to analyse vitamin C content.
   Ascorbic acid content in fresh and stored tomato samples was
determined by the titration method 
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depends on several pre- and postharvest factors including level
of maturity. Chomchalow et al. 8

 

 showed that vitamin C content
was lower in more mature tomatoes. Ascorbic acid content in
whole mature-red fresh tomatoes was 13 and 26% higher than
that in mature pink and mature light pink tomatoes, respectively.
Kader et al. 9

1

 reported that tomato fruit harvested green and
ripened at 20°C to table-ripened contained less ascorbic acid
than those harvested at the table ripe stage. However, other
studies found no significant difference in ascorbic acid content
at different stages of fruit ripening 0 1. Watada et al. 1

1

 reported
different levels of ascorbic acid in ripe tomato fruit between those
harvested at mature green and those harvested at ripe stage.
Some of the conflicting results in the literature on the relationship
between tomato fruit ripeness and vitamin C content may be
explained by difference in elapsed time between harvest and
measurement.
   The vitamin C content in tomato decreased with increasing
time of storage increases at both refrigeration and room
temperatures (Fig. 1). During the first four days of storage, the
level of decrease in vitamin C at both conditions was same, and
thereafter, the decline in vitamin C at room temperature was higher
than at refrigeration temperature.
   The vitamin C content declined by 50% after 9 days of storage
at room temperature. The tomatoes stored at room temperature
were spoiled after 9 days hence vitamin C measurement was not
performed after this. There was also 8% of moisture loss in
tomatoes stored at room temperature for 9 days. The vitamin C
loss in tomato stored at refrigeration temperature was lower. The
vitamin C reduced by 38% after 16 days of storage at refrigeration
temperature. The rate of moisture loss in tomatoes stored at
refrigeration temperature was also lower. The moisture content
of tomatoes stored at refrigeration temperature reduced by 7%
after 16 days of storage time. Heinze 2

13, 1

 reported that firm ripe
tomatoes held for 10 days at 2 to 8°C lost about 25% of their
vitamin C. Temperature management is very important tool to
extend shelf life and maintain quality of fresh fruits and
vegetables 4

 1
. It has been shown that the vitamin C is most

thermosensitive in fresh produce. Broeck et al. 4

1

 indicated that
the z-value of thermal destruction of vitamin C in squeezed
tomatoes was 16.7°C.
   Tomatoes are also chilling sensitive and their recommended
storage temperature varies with the maturity stage. In general,
most fruits and vegetables show a gradual decrease in vitamin C
content with increase in temperature or storage duration 5

1

. In
some foodstuffs, however, the onset of degradation is delayed
during the first few days during which the vitamin content actually
increases as a result of continuing endogenous metabolism 6

 1

.
   Bruising is a common problem which can occur at various stages
during postharvest handling and marketing of fresh produce.
Bruising affects the chemical composition of damaged tissue
during storage due to physiological response of tissue. However,
the effect of bruise on chemical composition or vitamin C
degradation may depend on the level of bruise or damage to the
tissue.
   Over the storage duration and temperatures used in the present
study, the influence of bruising on vitamin C content in tomato
stored at either room or refrigeration temperature was not
significant (p>0.05) as shown in Fig. 2 . However, some researchers
have reported opposite results. For instance, Ismail et al. 7

 1

 and

Moretti et al. 8

1

 found that vitamin C content in bruised tomato
tissue was 15 to 16% lower than unbruised tissue. Other authors
have also reported differences in the amount of vitamin C in
damaged and undamaged tomatoes during storage 9. These results
indicated that bruising significantly affected the chemical
composition of pericarp and locular tissues of tomato fruit. The
tomato samples used in the present study were mature but firm
and green-yellow. It is therefore possible that the level of bruise
damage was not sufficient to cause significant degradation in the
C content over the storage interval. Thus, wound healing and
repair in fruit with small bruise may contribute to the insignificant
reduction on vitamin C content found in this study.
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Figure 1. Influence of storage temperature on vitamin C  content in
        tomato during storage.
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Figure 2.  Influence of bruising on vitamin C content in tomato stored
  at refrigeration temperature.
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