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Tomato is a che fly available vegetable in India and several techniques are available in the
market for processing of tomato. However, in this study we have tried to investigate cost
effective procedure for preparation of tomato paste by using vacuum drying. Tomato paste
was prepared and its sensory evaluation exposed that the prepared tomato paste by same
procedure was acceptable for consumption. Determination of content of lycopene, beta-
carotene, ascorbic acid, acidity and TSS revealed that 5°C and 25°C temperatures were
suitable for long time storage of paste while 50°C, 75°C and 100°C temperatures were not
suitable for long time storage of paste. During storage time the content of lycopene, beta-
carotene and ascorbic acid was found to be declining while percent acidity was found to be
increasing with increasing temperature more than 25°C. Similarly, TSS of paste was found
to be declining with increasing temperature. In conclusion investigated vacuum drying
procedure for tomato paste preparation could be used for commercial value.

Introduction

Fruits and vegetables are used over world for
consumption due to their nutritional value and
cheap available ™. In recent years constantly
increase in  production of fruits and
vegetables. Therefore, fruits and vegetables
could be used for processing and preparation
of value added products. In addition, fruits
by-products not only good source of bioactive
compounds but also could be used as various
value-added products . Typically, fruits are
processed into juice, beverage, squash and
syrups ®l.Tomato (Lycopersicon esculentum
Mill.) is the most important agricultural

product among fresh vegetables in most
countries. Tomato belongs to the Solanaceae
family. Tomatoes have become more popular
in recent years due to value added properties.
As it is a relatively short duration crop and
gives a high vyield, it is economically
attractive and the area under cultivation is
increasing daily.

Tomato is an essential vegetable of human
diet. It is a good nutritional resource rich in
vitamin C and other important constituents
such as carotenes, lycopene, phenolics and
organic acids. Also, tomatoes contain
important metabolites such as tocopherol,
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lutein, and folate, which contribute to their
beneficial effects [ 5 ©. In recent years the
phytochemicals from natural resources such
as vegetables, fruits, oilseeds and herbs
gained therapeutic importance due to
functional propertiest”?. Intake of beta-
carotene and lycopene, in food is related to
lower the incidence of cardiovascular disease,
prostate, gastrointestinal and epithelial cell
cancers(®®.

Furthermore, tomato possesses proteins,
carbohydrates, fats and minerals. In India, lots
of tomatoes are wasted due to lack of proper
processing and preservation technique.
During the top season tomatoes are sold at
low prices due to more supply, resulting in
less return to growers. But in off peak season
tomatoes availability is so poor and price is so
high which is unreachable to consumer.
Tomatoes may be processed to give tomato
juice and concentrated tomato juice, puree
and paste. Tomato puree and paste may be
marketed directly to the consumer or it may
be an ingredient in other products, for
example, tomato ketchup, soup, and sauces
[ Drying is one of the oldest methods for
the preservation of food products 2. Many
reports for the processing of tomato have been
documented in literatures, such as canning
(3] use of sun drying ™. Several studies have
been described the wuse of chemical
preservatives such as sodium benzoate ™,
and sodium Meta bisulfite!®, for preparation
of tomato juice, paste and so on. Hossain™",
found sodium benzoate had better additive as
compared potassium metabi-sulfite and sorbic
acid for preservation of tomato juice. It has
been found lower temperature (4°C & -10°C)
has more capable for retention of quality of
tomato paste than higher temperature (20-
40°C) *3. However, limited studies have been
done in regarding of tomato processing and
preservation of its products. Nowadays, with
the spread of education, change in habits,
growth in working women, the demand for

processed vegetables/fruits s
progressively.

increasing

So that tomato processed food could be used
as safe and nutritious products throughout
country. Therefore, the main objective of this
study was to investigate the simple and cost
effective process of preparation of tomato
paste which have nutritional quality and
suitable for ready to use. In the view of this in
this study we took an effort to develop simple
procedure for preparation of tomato paste.
Also, storage of tomato paste with different
temperature and time has been studied by the
determination of lycopene, TSS, Dbeta-
carotene and ascorbic acid.

Materials and Methods
Preparation of tomato paste

Fully riped tomatoes with uniform in size and
colour were procured from the department of
horticulture, Allahabad SHUAT University
(UP) India. Collected tomatoes (3kg) were
thoroughly washed by water and blanched at
95°C for 5 min for further processes. The
tomatoes were sliced by knife into small
pieces with uniform size. All pieces were
crushed into pulp by grinder and mixer. The
pulp of tomatoes was allowed for formation
of paste by using vacuum drier. The prepared
pastes were preserved in a glass bottle by the
addition of sodium benzoate.

Determination of lycopene content

The amount of lycopene contents in tomato
and prepared pastes were measured by using
the method of Grolier ™. The sample (1-2 g)
was extracted with acetone in a pestle and
mortar. Thereafter, the acetone extract was
kept in a separating funnel containing with 10
to 15 ml of petroleum ether and mixed gently.
The colour pigment was extracted with
petroleum ether from acetone extract. This
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process was continued until it became
colourless. The color phase was transferred to
a volumetric flask and measured the
absorbance at 503nm by Spectrophotometer.
Lycopene content was calculated by the
following formula:

mg of lycopene per 100
(3.1206 X 0.D. of sample X volume made up X Dilution X 100)

(1 X Wt.of sample X 100)

Determination of Total Soluble Solid (TSS)

Total soluble solids (TSS) content of all
samples were determined by using a digital
and were expressed as degrees °Brix
according to the AOAC (2002). All the
readings were performed at 30°C after
filtration through hydrophilic cotton.

Determination of Beta-Carotene content

Beta-carotene available in all samples was
determined by using the method of Srivastava
and Kumar ™ with slight modifications. Two
grams of sample was extracted with 10-15ml
acetone with the adding of few crystal of
anhydrous sodium sulfite. The residue was re-
extracted until colourless. The solution was
transferred into a separating funnel and
washed with 10-15 ml petroleum ether. The
lower phase was discarded and collected
upper layer in a volumetric flask. After that
volume was made 100 ml with petroleum
ether and recorded absorbance at 452nm. -
carotene was calculated using the following
equation:

0.D.x 13.9x 100
Wt. of sample X 560 X 1000

Beta— Carotene (ug/100g) =

Determination of Ascorbic Acid Content

Ascorbic acid was estimated by using the
method of Ranganna®  with some
modification. The extract was prepared with
using 3% HPO3; at room temperature. The

extract was filtered through the glass wool in
a flask. Thereafter, 10ml of aliquot was
titrated against dye solution till pink colour
formation. Ascorbic acid content of the
sample was calculated by following formula.

mg of ascorbic acid per 100g
Titre X Dye factor X Volume made up x 100

= Aliquote of extract taken for estimation X Wt.

Determination of Titratable Acidity

The samples were extracted in distilled water.
The extracted sample was titrated against
adding 0.INNaOH until a pH of 8.1 was
attained. The volume of the sodium
hydroxide, used for titration, was multiplied
by a correction factor of 0.064 to estimate
titratable acidity as percentage of citric acid
monohydrate (g 100 g-1) according to the
AOAC (2002).

Results and Discussion
Tomato paste preparation

The aim this study was the development of
simple method for preparation of tomato
paste.

We took an effort for development of method
with using heating by using using vacuum
drier. The prepared tomato paste was ready to
use and its appearance and flavor were
acceptable. The sensory evaluation was quite
similar to the earlier reported study™. Also,
preservation study of tomato paste was
conducted with using different temperature
and time period.

Determination of lycopene content

Lycopene content in tomato paste was
estimated with different temperature and time
period. The lycopene content was found to be
constant at 5°C and 25°Ctemperature up to the
period of 60 days of preservation but, slightly
declining of lycopene content was observed at
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50°C temperature up to the period of 20 days. storage period for all samples. However,
Prominently decreasing in level of lycopene  ambient temperature (25°C) retained lycopene
content was observed from the period of 10-  content short time. The loss of lycopene at all
60 days (Table 1). This result was similar to conditions might be due to oxidation which
earlier reported study of Hossain™!.  depends on temperature and moisture Y.
Lycopene content was decreased during

Table.1 Determination of lycopene content (mg/g) in tomato paste with different temperature
and time periods

Temp | 1Day 10Days 20days 30Days 40Days @ 50Days @ 60Days

5°C 13 12.8 13.2 13.1 12.7 12.9 13.2
25°C 12.9 13.2 12.8 12.9 13.2 13.1 12.5
50°C 13.1 12.8 10.8 9.4 8.3 6.7 6.4
75°C 12.5 11.8 9.8 9.2 7.2 6.1 3.3
100°C 123 10.5 7.02 6.3 5.2 2.2 2.4

Table.2 Determination of TSS in tomato paste with different temperature and time periods

Temp 1Day 10Days 20Days 30Days 40Days 50Days 60Days

5°C 45 4.4 4.3 45 4.2 4.2 4.4
25°C 4.4 4.3 4.2 4.3 4.2 4.1 4.2
50°C 45 4.4 4.4 45 4.1 4.2 41
75°C 4.3 4.3 4.0 3.8 35 3.6 35
100°C 4.2 4.1 3.7 3.2 3.2 3.1 2.9

Table.3 Determination of beta-carotene content (ug/100g) in tomato paste with different
temperature and time periods

Temp | 1Day 10Days 20Days 30Days 40Days @ 50Days @ 60Days
5°C 110 109 110 111 112 113 112
25°C 108 112 113 112 113 110 110
50°C 108 113 105 104 101 97.34 80.5
75°C 111 109 98.78 90.35 84.10 70.34 70.86
100°C 110 105 95.67 84.76 80.54 60.2 60.6

Table.4 Determination of ascorbic acid content (mg/100g) in tomato paste with different
temperature and time periods

Temp 1Day 10Days 20Days 30Days @ 40Days 50Days @ 60Days
5°C 17 17 17 17 18 16 17
25°C 18 17 18 16 17 18 16
50°C 16 16 14 12 11 10 8
75°C 15 14 12 10 8 6 5

100°C 15 14 11 9 7 5 6
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Table.5 Determination of titratable acidity (%) in tomato paste with
different temperature and time periods

Temp 1Day 10Days 20Days
5°C 0.10 0.09 0.11
25°C 0.11 0.10 0.12
50°C 0.13 0.13 0.14
75°C 0.15 0.15 0.16

100°C 0.15 0.17 0.21

Determination of Total Soluble Solid (TSS)
(Brix)

Total soluble solid in tomato paste which was
stored with different temperature and time
presented in table 2. TSS of tomato paste was
found to be constant at 50°C temperature for
60 days of preservation while it was slightly
decreased at 75°C and 100°Ctemperatures
from the period of 30-60days.This result
agrees with Nwanekezi®, who reported the
total soluble solid of tomato pulp was
decreased with storage temperature. Decrease
in TSS was more in tomato pulp samples
stored at higher temperature (25°C) than at
lower temperature (-10°C). 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. This observation
agree with Ibironke and Rotimi®! who
observed that with the storage time the rate of
TSS of tomato powder was decreased outside
greater than those in the fridge.

Determination of beta-carotene content

The amount of beta-carotene was determined
at different temperature and time as shown in
table 3. Decreased of beta carotene was
observed through the storage period. The
amount of beta-carotene was found to be

30Days @ 40Days @ 50Days @ 60Days
0.11 0.13 0.09 0.11
0.11 0.12 0.12 0.13
0.15 0.17 0.17 0.18
0.19 0.20 0.20 0.21
0.23 0.24 0.25 0.25

constant up to 50°C temperature for 20days of
time period. Above this temperature and time
slightly decreasing the concentration of beta-
carotene was observed. The prominent
decrease in concentration of beta-carotene
was found at 75°C and 100°C temperature.
Variation of loss of beta carotene might be
due to various temperature and time. At lower
temperature retained the beta-carotene for
long time as compared to higher temperature
storage conditions.

Determination of ascorbic acid content

The amount of ascorbic was determined at
different temperature and time as shown in
table 4. Decreased in ascorbic content was
observed during storage of tomato paste at
different temperatures. The amount of
ascorbic was found to be constant up to 50°C
temperature for 10days of time period. Above
this temperature and time slightly decreasing
the concentration of ascorbic was observed.
The prominent decrease in concentration of
beta-carotene was found at 50°C, 75°C and
100°C temperature. The cause of decrease in
ascorbic acid at higher temperature is due to
oxidation which is greater at higher
temperature. According to Smith and Hull!*!
increased temperature normally results in high
percentage loss of ascorbic acid.

Determination of titratable acidity

The percentage of acidity was determined at
different temperature and time as shown in
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table 5. Increasing in acidity was observed
during storage of tomato paste at different
temperatures.

The amount of acidity was found to be
constant up to 25°C temperature for 60days of
time period. Above this temperature and time
slightly increasing the amount of acidity was
observed. The prominent increasing in
amount of acidity was found at 50°C, 75°C
and 100°C temperature. For all samples
through the storage period, the titratable
acidity was increased. Acidity was increased
at increasing temperature. It may also be due
to oxidation of alcohol and aldehyde during
processing and is influenced by storage
temperature, higher the temperature greater
the increase in acidity, this is a similar to
result of previous study!?),

On the basis of results we concluded that
tomato paste for ready to use could be
prepared by drying process. The decreasing
the level of lycopene, TSS, beta-carotene and
ascorbic acid with increasing temperature
indicates  that, lower and  ambient
temperatures are useful for storage of tomato
paste for long period while higher
temperature deteriorate the tomato paste.

Decreasing concentration of lycopene, beta-
carotene and ascorbic acid with increasing
temperature suggests that nutritional value of
tomato paste could be prevented by using low
temperature  during  storage  condition.
Developed procedure for tomato paste
preparation by vacuum drier could be utilized
for commercial value in food processing
industries.
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