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Abstract 
Fruits and vegetables are highly perishable; one of the 
most energy- conserving means of removing moisture 
from food is by pre-treating the product osmotically thus 
reducing the moisture content. The aim of this study was  

to osmotically dehydrate and further dry tomato to safe 
moisture level with cabinet dryer and thus determine the 
physicochemical characteristic(s) of the resulting 
products Tomato fruits were sourced locally within 
Ibadan metropolis, Oyo State, Nigeria. The sample was 
sliced and pre-treated using Sucrose/Nacl solution at a 
blend of 45g/15g respectively, dried at a temperature of 
60oC for 72 hours. Microbial Analysis, Determination of 
water activity content, Lycopene, Vitamin C, pH, total 
Soluble Solids and Colour changes were carried out 
using the AOAC (2000) standard. Results obtained were 
significant at 0.05% level of significance. The total 
bacteria count was within the range accepted by 
International Commission on Microbiological 
Specification for foods, values of <105 bacteria and 103-
104 for fungi. There was slight variation in the lycopene 
and vitamin C content during storage. It was observed 
that the osmotic dehydration carried out on the tomato 
slices increased the drying rate and helped to maintain 
the colour of the tomato slices during drying. 
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1. Introduction 
 
Tomatoes (Lycopersicum esculentum) have become 
one of the most popular and widely grown 
vegetables in the world. This might not be 
unconnected with the vital role it plays in daily 
dietary intake. They are usually in short supply in 
dry season because of their perishable nature and 
storage in the fresh state which is a problem yet 
unsolved Tunde-Akintunde et al., (2003) but pre-
treatment methods have been reported to improve 
drying characteristics of fruits and vegetables 
(Beaudry et al., 2004) 
 
The local variety contains a very high percentage 
of titrable acid and pH values (because of the  

 
 
 
 
presence of citric and malic acids which are 
required for best flavour, palatability and its 
influence on the brightness of color, stability, 
consistency and the keeping quality of the product 
Kaur et al., (1999). 
 
One of the most energy- conserving means of 
removing moisture from a food piece is by pre-
treating the product osmotically, thereby reducing 
the moisture content by about 50%. 
In general the combination of osmotic dehydration 
with conventional drying method has been 
proposed for fruits and vegetables by many 
authors. This study therefore aimed at subjecting 
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tomato to osmotic dehydration and further drying 
to safe moisture level with cabinet dryer to 
determine the physicochemical characteristic(s) of 
the resulting products. 
 
2. Materials and Methods 
 
Fresh, completely ripe and bruise-free samples of 
tomato were purchased from a local market in Ile-
Ife and stored at room temperature. An osmotic 
solution was prepared from a blend of 45g/15g of 
Sucrose/Nacl with 100g of distilled water i.e. 
60g/100g solute/water (Jaiyeoba and Raji, 2012). 
The tomato slices were placed in 250ml beakers, 
containing 160g of osmotic solution at room 
temperature in a water bath. The samples were then 
immersed in sucrose-salt solutions for 15 minutes. 
Samples were removed from the osmotic solution, 

drained and the excess solution at the surface was 
removed with absorbent paper (to eliminate 
posterior weight). The samples were dried using a 
cabinet dryer at temperature of 60oC.  
 Analysis was carried out to determine the initial 
Vitamin C content, colour, weight, moisture 
content, Lycopene content of the tomato dried 
sample. Subsequent analysis was also carried out to 
determine the shelf life stability of dried tomato 
slices as affected by pre-treatment and storage 
conditions. Sample was withdrawn at intervals 
during the storage periods to determine the changes 
in the quality attribute. AOAC (2000) official 
method of analysis was used for all the analysis. 
 
3. Results and Discussion 
 

 
Table 1:  Average value of physio-chemical properties of stored tomato powder 

Properties  0 2 weeks 4 weeks 
Lycopene(mg/100ml) 372.7±2.95 358.15±5.15 351.25±5.15 
TTA (%) 19.63±0.31 16.55±1.4 15.71±1.1 
TTS (%) 78 75 73 
VIT. C (mg/100ml) 107.37±0.35 92.4±0.8 89.1±1.15 
pH 4.57±0.07 4.60±0.05 4.58±0.08 
Moisture (%) 3.5 ± 0.1 4.0±0.1 4.3±0.06 

 
Table 2: Microbiological Properties of Dried Tomato Slices 

 After processing 2 weeks 4 weeks 
Total Plate Count (cfu/100g)  3 x 102 5 x 102 1 x 103 
Yeast and Mould (cfu/100g) < 1 x 102 < 1 x 102 < 1 x 102  

 
The effect of pretreatment and storage after 4weeks 
on the Lycopene properties of dried tomato slices is 
shown on Table 1. The result shows that there was 
a slight variation in the Lycopene content. The 
Lycopene content was high when the analysis of 
the fresh pre-treated dried samples were done but 
reduces during the second week of storage and 
followed a downward trend subsequently in the 4th 
week. Thermal processing of tomatoes has been 
reported to increase the extractable Lycopene 
content in processed products when compared to 
fresh tomatoes (Dewanto and Liu, 2002). This is 
probably because lycopene is mostly attached to 
the skin and insoluble fibre portion of tomatoes 
(Maguer and Sharma, 1996; Toor and Savage, 
2006). The result of Lycopene reduction during the 
storage period could be attributed to oxygen 
permeability, light exposure and presence of some 
metals in the processing system which favours the 
isomerization and oxidation of Lycopene during 
dehydration as reported by Shi et al., (1999). 
 
The effect of pre-treatment and storage on the 
vitamin C content of dried tomato slices after 
4weeks is shown in Table 1. The result shows that 
there is difference in the vitamin C content. The 
data obtained in this work confirmed that the 
Vitamin C content for the freshly osmosed sample 

was higher than that of the first 2 weeks and 
subsequently higher than the next 2weeks in 
storage. This is because Vitamin C is a very 
reactive compound and it is particularly vulnerable 
to storage conditions. This is in agreement with 
previous study by [10], which had earlier shown 
that the storage condition has a significant impact 
on the loss of ascorbic acid. Reduction in vitamin c 
is due to leaching of the vitamin being water 
soluble and oxidation due to longer period and 
higher temperature of drying. This was in 
agreement with the works of Shi et al., (1999) and 
Famurewa (2011), they reported that drying of 
vegetable leads to some losses of ascorbic acid. 
 
The result of titratable acidity of the pre-treated 
dried tomato sample is different from that of fresh 
tomato from research. The titratable acidity 
reduced from 19.6% after processsing to 15.1% 
during storage or 4 weeks . In the present study, pH 
of dried tomato slices was in the range of 4.43 and 
4.91 and according to Beaudry (2001),  pH below 
4.5 is a desirable trait, because it halts proliferation 
of microorganisms in the final product during 
industrial processing. Many studies have centered 
on pH, which is also a key element in tomato 
selection (Jalali et al. 2008). Giovanelli and 
Paradiso (2002) reported that appropriate pH value 
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for industrial tomato varies between 4.3 to 4.4 but 
Giovanelli et al., (2002) reported variation of 4.18 
to 4.34. 
The result in Table 1 also shows that there is a 
slight variation in moisture content during storage 
due to moisture migration. The dried tomato slices 
did not really absorb moisture during storage. The 
slight variation in the moisture content during 
storage might be due to the choice of 
packaging/storage material used. 
A slight variation in the total soluble solid of the 
pre-treated tomato slices during storage was also 
observed (Table 1). It has been shown that sugar 
content is positively correlated with total soluble 
solids content in tomato fruit and in most cases this 
correlation is high (Dhingra et al., 2008). 
 
Hence, generally, soluble solids’ content 
measurements may give a fair estimate of the sugar 
level in tomato fruit. The sugars are mostly glucose 
and fructose and constitute about 65% of total 
soluble solid in expressed fruit juice (Winsor, 
1962). 
As shown in Table 2, the total bacteria count was 
within the range accepted by International 
Commission on Microbiological Specification for 
foods (1998). Values of <105 bacteria and 103-104 
for fungi are prescribed desirable. There was a 
steady increase in the growth throughout the 
storage period. This is probably brought about by 
molds, yeast and acid tolerant bacteria which are 
able to withstand the pH of 4.5  by adjusting 
quickly to the environment. 
 
The effect of pretreatment and storage condition on 
colour changes in dried tomato slices for 4weeks is 
shown in Figure 3. In all the samples, the red 
colour of tomato gradually changed to brick red 
and then brown after dehydration and subsequent 
storage. This kind of changes could be attributed to 
incidence of Maillard reaction which produces dark 
pigment and destroy the natural colour of the 
product (Nguyen and Schwartz (1999). Pre-treating 
the with salt and sugar solution samples shows a 
significant effect in preventing or reducing the rate 
browning. 
 
Conclusion 
 
The shelf-life stability of tomato has been proven 
to be improved with the introduction of osmotic 
dehydration. Essential vitamins and qualities of 
importance are also better preserved even in 
storage. Further research is recommended to 
determine a longer shelf-life characteristic of this 
all important fruit because of its seasonal 
availability.  
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