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Abstract: This study was conducted to investigate the effects of different home storage conditions and
preservation on some chemical constituents of tomato (Lycopersicon esculentum). The experiment involved
three post-harvest treatments comprising of fruits without preservative used as the control, fruits preserved with
groundnut oil and fruits preserved with salt. All these were further divided into sub samples and subjected to
different home storage conditions for the period of 8 weeks. The tomato samples were evaluated for changes in
total solid, insoluble solid, pH, sugar, salt content, ascorbic acid and ash contents. Results obtained indicated
that total soluble solid, insoluble solid, pH, sugar, salt, ascorbic acid and ash contents of fresh and dehydrated
samples decreased with different storage conditions while their acidity showed an increase. Powdered tomato
samples were found to withstand long term storage and their chemical constituents showed minimal change
over the period of the study. The results revealed that preservation by powdering technique proved to be a
better technique and worthy of further industrial investigation.
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I.  Introduction

Tomato (Lycopersicon esculentum) is one of the most widely consumed fresh vegetable in the world
(Thybo et al., 2006). They are fruits, but they are commonly referred to as vegetable. The edible part of the fruit
is known as the power house of nutrition (Tyssandier et al., 2004; Weisburger, 2002). Fresh-market tomatoes
are a popular and versatile fruit vegetable, making significant contributions to human nutrition throughout the
world for their content of sugars, acids, vitamins, minerals, lycopene and other carotenoids, among other
constituents (Simonne et al., 2006). Being a climacteric and perishable vegetable, tomatoes have a very short
life span, usually 2-3 weeks. Tomatoes are consumed widely throughout the world and their consumption has
recently been demonstrated to possess health benefits because of their rich content of phytonutrients (Hsu et al.,
2008) with an average tomato supplying about 40% of the adult United States Recommended Daily Allowances
(RDA) of 60 mg (Charanjeet et al., 2004).

There is a rapid development of tomato processing industries in recent decades with a series of
interlinked activities such as production of salad, soup, juice, puree, paste and powder and extraction of oil from
the pulp and the demand for dehydrated tomato is increasing rapidly both in domestic and in international
market with major portion of it being used for preparation of convenience food since it has limited shelf life and
highly perishable at ambient conditions (Purseglove et al., 2001). Postharvest recommendations indicate that
tomatoes should be stored at 10°C or higher to avoid chilling injury (Roberts et al., 2008) and even 10°C may be
detrimental to tomato flavour quality (Maul et al., 2000). Tomatoes are sometimes held at lower than
recommended temperatures. It is routinely used as components on fresh cut vegetable trays under modified
atmospheres, with expected shelf-life of 14-18 days at 5-10°C. A few studies have characterized changes in
small tomatoes stored at below recommended temperatures alone or in combination with modified atmosphere
packaging (Akbudak et al., 2007). Different studies explained that calcium chloride reduced post-harvest
decay, controlled development of physiological disorders, improved quality and delayed aging or ripening
(Stanly et al., 1995). It improves the skin strength making the cell wall and tissues more resistant and less
accessible to the enzymes that are produced by fungi and bacteria, limiting infection while controlling ripening,
softening, storage breakdown, rotting and decay at the same time (Hong et al., 1999)

An increase in the storage life and improvement of tomato fruit quality is really desirable and the initial
step required for ensuring successful marketing is to harvest the crop at the optimum stage of maturity. Full red,
vine-ripened tomatoes may be ideal to meet the needs of a roadside stand, but totally wrong if the fruits are
destined for long distance shipment (Opiyo et al., 2005). Extending the shelf life of tomatoes is very important
for domestic and export markets. Storage at 13°C was more favourable as compared to 24°C for prolonged
shelf life and increasing vitamin C content of fruits (Mustafa et al., 1994). Tomatoes are sold at a premium in
many of the large retail stores in the country. Preservation of vegetable product is difficult in the tropics
because of poor transportation networks and high environmental temperatures that favours decay rather than
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storage. There is an interest in finding ways to improve the shelf life. Safe and low cost methodologies that can
extend the shelf life while at the same time retain the quality under ambient as well as cold conditions need to be
evaluated. Present study therefore evaluates the effect of home storage and preservation on the chemical
constituents of tomato.

1. Materials and Methods
2.1Materials
Tomato fruits (harvested at mature-green stage), a local variety cultivated in the Northern part of
Nigeria, were obtained from a local market in Ibadan, Oyo State. Tomatoes were selected for their absence of
defects, firmness, uniformity of size and red colour. After the collection, they were stored at room temperature.

2.2 Sample preparation

Four medium baskets of tomatoes weighing almost 8kg were blended using a blender. It was then
divided into two in the ratio of 1:3. The first ratio was regarded as fresh (F) throughout the work while the
second ratio was dehydrated to a paste-like form and labeled as dehydrated (D). The powdering technique used
for preparing the powder samples involved slicing of another 10kg of tomatoes and drying them in an oven at
about 75°C on a flat glass ware for about 20hrs. The dried tomatoes were then blended in a blender thereby
turning them into powder (P) form.

2.3 Sample Preservation and Storage

Each of the three batches of the tomato samples was divided into six (1-litre) sample bottles. No
preservative was added to the samples in the first two bottles. One of the said bottles was then stored in the
fridge and the other was stored in the laboratory at room temperature. The samples in the next two bottles were
preserved with groundnut oil while the samples in the last two bottles were preserved with salt. They were then
respectively stored away in like manner as for the first two bottles.

2.4 Sample Documentation

Samples were labeled after preparation with a 3-lettered code. The first digit letter can either be F
(fresh), D (Dehydrated) or P (powdered), the middle can either be a (ordinary without preservative), g
(groundnut oil as preservative) or s (salt as preservative) while the last letter can either be O (outside storage) or
F (fridge storage). For example, FoO would be fresh, ordinary, outside meaning a fresh sample with no
preservative and stored outside. DsF will be dehydrated, salted, fridge etc. which means a dehydrated sample,
preserved with salt and stored in a fridge. An inventory of samples used in this work was given below.
Altogether 16 samples were analyzed. The documentation of the samples is shown on table 1 below.

Table 1. Sample documentation

FRESH FORM DEHYDRATED FORM POWDER FORM
FoO FoF DoO DoF PoO PoF
FgO FgF DgO DgF - -
FsO FsF DsO DsF PsO PsF

2.5Chemical Analyses
2.5.1 Total soluble solids

This was determined by the tentative method for total solids in tomato products, Methods of Analysis
AOAC (1984). 1g of the tomato sample was accurately weighed into a dry weight dish. The tomato was spread
evenly over the bottom surface of the dish with a fine jet of water and dried in an oven at 70°C until constant
weight was obtained.

2.5.2 Insoluble solids

3g of the tomato sample was accurately weighed into a beaker and 100ml of distilled water was added
to it. It was then boiled for 30mins with occasional stirring. The sample was filtered and the residue washed
with 50ml of H,O after which it was scrapped back into the beaker and further boiled in 50ml of H,O for
another 15mins. The sample was then filtered again, this time using a weighed filtered paper and dried in an
oven at 100°C until constant weight was obtained.
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2.5.3 pH and Acidity
The pH of the tomato samples was determined by a pH meter following the method of AOAC (1984).

2.5.4 Salt content
In determining the salt content of the tomato samples, direct titration (Mohr) method was used in which
case, potassium chromate (5% solution) which is Mohr indicator was used as the indicator (Pearson, 1976).
10ml of 3% H,O0 solution of the tomato sample was titrated with 0.1M AgNOj; using 1ml of Mohr indicator with
the end point being reddish-brownish colour production. The salt content was then calculated and reported as
sodium chloride.

2.5.5 Sugar content

The sugar content of the tomato sample was determined using Lane and Eynon’s method as reported by
Mozunder et al. (2012). An amount of 25ml of standard invert solution was pipette into a 100ml volumetric
flask and about 50ml of water was added. A few drops of phenolphthalein indicator was added and neutralized
with 20% NaOH until the solution turned pink.

2.5.6 Ascorbic acid
Ascorbic acid of the tomato samples was determined using the method of Pearson (1976).

2.5.7 Potassium content

The determination of potassium was done following the method outlined in Pearson (1982). A series
of solution was prepared from the freshly prepared diluted potassium stock solution containing 10, 12, 14, 16,
18 and 20mg/l K,O. The potassium in these solutions was then determined by using a flame photometer and
from this a calibration curve was prepared. 3% H,O solution of tomato sample was prepared and the potassium
in it determined using the same flame photometer. The amount of potassium in this was then estimated by
reading it off the calibration curve.

2.5.8 Ash content

The ash was determined following the method of AOAC (1984). Samples were weighed (5¢)
accurately in a previously cleaned and dried- weighed crucible. At first the crucible containing sample was
placed in an oven (100-105°C) for 4hrs to remove moisture. The moisture free sample was completely charred
in a heating mantle followed by ashing in a muffle furnace at 600°C for 3hrs. Then it was removed from furnace
and cooled in desiccators and weighed. To ensure complete ashing, the crucible was again heated in a muffle
furnace for one hour. Then this was removed from the furnace, cooled in a desiccator and weighed again.

I11.  Results and Discussion

3.1 Total soluble solid

The result of the effect of storage temperatures on the total soluble solid (TSS) is presented in fig. 2. It
was observed that differences existed between the post harvests temperature treatments at all stages of
observation (1, 2, 3, 4, 5, 6, 7 and 8 weeks). The total soluble solid of the tomato samples was found to decrease
with storage time with the rate of decrease of samples outside greater than those in the fridge, while that of the
powder samples was minimal. The reason for this could be attributed to the higher storage temperature of the
ones outside which could have led to increase in rate of spoilage, the bacteria (Bacillus thermoacidurans)
probably being able to flourish better at this temperature. Another cause for the decrease could also be that the
solids are probably broken down during storage time. These observations agree with the findings of Bachman
and Earles (2000), who observed that fruits storage at extremely low temperature preserves quality better at
increased storage periods. They also confirmed that temperature is the single most important factor in
maintaining quality after harvest. In a similar development, Wilson et al. (1995) in their report on post harvest
handling and cooling of fresh fruits, vegetables and flowers for small farms, asserted that deterioration of fresh
commodities can result from physiological breakdown due to natural ripening processes, water loss,
temperature, injury, physical damage or invasion by microorganisms and that all of these factors can interact
and all are influenced by temperature.

3.2 Insoluble solid

Over the period of 8 weeks in which the study was carried out, the insoluble solid of the samples
decreased. The rate of decrease was found to be greater for the first 4 weeks after which it was reduced (Fig. 3).
However, for the powder samples, the change in the insoluble solid content was quite insignificant over the
period of storage as compared to other samples. The trend of change observed could probably be due to the rate
of spoilage which softens the solids of the samples hence, the decrease.
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3.3 pH and Total acidity

The pH of the tomato samples decreased with storage time up to the fourth week after which it started
increasing, while the acidity of the samples increased for the first 4 weeks after which it began to decrease (Fig.
4). This observation was closely related to the observation made by Zackel and Schillinger (1979) who reported
a decrease in the content of acids even up to 32% of the initial value. The pH of the powder samples increased
after the 3" week. This observation agrees with the work of Garango et al. (1992) who attributed that the
decrease in ascorbic acid content was correlated to the lowering of the pH. The later increase in pH and
decrease in acidity is probably due to the effect of organisms responsible for the spoilage, some of which can
release basic substances into the samples. Lisiewska and Kmiecik (1999) observed an increase in total acid
content of frozen tomatoes.

3.4 Salt content

A decrease in the salt content of the tomato samples was noticed (Fig. 5), the exception being the
powder samples for which increase can be noticed. A marked difference can be observed in the salt content of
the 3 sets of samples, that of powder ones being the highest. This is due to the fact that the powder samples
have more concentration of tomato content and solid, the water content having been removed in the process of
drying. The effect of use of salt as a preservative can be seen in the marked difference between the salt content
of samples FsO, FsF, DsO, DsF, PsO, PsF and the corresponding counterparts, that of these samples being
higher.

3.5 Sugar content

Within the 8 weeks in which the study was carried out on the tomato samples, significant differences in
sugar content were observed (Fig. 6). Similar observation has been reported by Okanlawon (2002). The
decrease in the sugar content of the fresh samples is more significant than that of the others. A difference can
also be observed in the range of decrease of the sugar content of the samples outside and those in the fridge.
This can be attributed to the storage temperature difference which affects rate of spoilage. In contrast, Raffo et
al. (2002) reported an increase in the sugar content of tomato due to metabolic break down of organic acid into
carbon dioxide and polysaccharides into water soluble sugar as glucose, fructose and sucrose as ripening
progress.

3.6 Ascorbic Acid

Loss in ascorbic acid content of the tomato samples with storage time can be observed from Fig. 7,
with the rate of decrease of the fresh samples being less than that of the other samples. In the first week, the
ascorbic acid in the dehydrated samples was found to be less than that of the fresh samples while none was
detected in the powder sample. The higher temperature at which these samples were prepared is probably
responsible for this, the loss of ascorbic acid having been reported to be corresponding to temperature (Garango
et al, 1992; Hobson and Davies, 1971). The results obtained in this study are in a good agreement with those
reported by Gupta and Nath (1984) and Gallali et al. (2000). Lavelli et al. (1999) reported that the content of
ascorbic acid decreased from 3300mg/kg of dry matter in fresh dried tomatoes at temperature 80°C. According
to Toor and Savage (2006) the drying tomatoes at 42°C for 18 hours led to ascorbic acid losses between 17-27%
depending on the tomato varieties.

3.7 Potassium content

An increase in the potassium content of the samples was noticed (Fig. 8); this increase ranged from
9.7510 12.82, 9.25 to 13.40 and 10.00 to 13.23 for the fresh, dehydrated and powder samples respectively. The
effect of the type of preservation on the tomato samples was found to be quite insignificant.

3.8 Ash content

The fresh and dehydrated tomato samples showed a marked decrease in ash content over the period of
storage, but that of the powder ones were minimal. This could probably due to the decrease of the salt content
of the samples (Fig. 9). The high ash content of the powder samples is followed by the dehydrated ones and
then the fresh. This is because of the increased tomato content and solid of the powder samples that are due to
the removal of water content during their preparation which involved drying to various degrees. The results
obtained are in close conformity to those reported by Ereifej et al. (1997).
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IV.  Conclusion
The total solid, insoluble solid, pH, sugar, salt, ascorbic acid and ash content of the 16 samples were

found to decrease with storage time, with that of the powder samples being less significant than the others, while
the acidity of the samples showed an increase. Of the three sets of the tomato samples, the powdered ones were
found to last longer and its chemical constituents showed minimal change over the period of study. This is thus
recommended as the best of the methods used for preservation of the tomatoes, despite the total loss of ascorbic
acid. A possible suggestion to meet this defect is to add a calculated quantity of ascorbic acid after preparation.
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Figure 1: Effect Of Length Of Storage On Total Solid Content Of Tomato
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FIGURE 3: EFFECT OF LENGTH OF STORAGE ON THE pH OF TOMATO
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FIGURE 5: EFFECT OF LENGTH OF STORAGE ON THE SUGAR CONTENT OF TOMATO
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FIGURE 6: EFFECT OF LENGTH OF STORAGE ON THE ASCORBIC ACID CONTENT OF
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FIGURE 7: EFFECT OF LENGTH OF STORAGE ON THE POTASSSIUM CONTENT OF TOMATO
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FIGURE 8: EFFECT OF STORAGE ON THE ASH CONTENT OF TOMATO
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