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ABSTRACT

Tomato (Lycopersicon esculentum Mill.) is one of the most widespread vegetable crops for multiple
uses in the diet of the human population. Tomato products and tomatoes are an important source
of vitamin C, copper and iron, and contain significant amounts of B vitamins, and minerals such as
potassium, sodium, magnesium and calcium. However, tomato lycopene seems particularly
precious, active substances from the carotenoid family that plays an important role in the defense
of the health of human organism.In the fruits of tomatoes lycopene is dominant carotenoid, and
besides him there are also smaller facilities a-carotene, [B-carotene, y-carotene, phytoene,
fitofluena, neurosporena and lutein. The content of lycopene in tomatoes is largely dependent on
the different agro-ecological conditions, primarily temperature, solar radiation and humidity.It is
clear that the variety, stage of maturity, different environmental conditions and production methods
affect the chemical and physical characteristics of agricultural products. Bearing in mind the
nutritional and halth importance of representation of tomatoes in the diet and the area in which this
kind of vegetable products, the objective of this research is to examine the impact of different
production systems (organic, integrated and conventional) on the synthesis and content of
lycopene in tomatoes.All production systems include the established methodology that is used for
the production of tomatoes in open field (block system). Within each type of production were
included tomato hybrids Matias F1 and Sakura F1. The highest content of lycopene was recorded
in the integrated production(6.05mg/100 g),and the lowestin conventional(5.88 mg/100g). The
highest contentof lycopenehad ahybridSakuraF1from6.34t06.56 (mg/100g) depending on the mode
of production
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INTRODUCTION

Tomato is a very popular vegetable and it
is worldwide used every day. In human
nutrition, tomato is a rich source of
lycopene, B - carotene, o - tocopherol,
phenolic components, the necessary
minerals, primarily  potassium and
carboxylic acids including ascorbic,
citric, maleic, fumaric and oxalic.

Some of these compounds are
characterized by the tomato
antioxydation(Gastélum-Barrios et al.,
2011). Tomatoes and tomato products are

the most important source of lycopene in
which he was dominant carotenoid
(Fraser et al., 2001; Shi andMaguer,
2000.). In addition to the wealth of
sources of vitamin C, Cu and Fe also
contains  significant amounts of B
vitamins and mineral substances such as
K, Na, Mg and Ca.

Lycopene is particularly valuable active
substances from the carotenoid family
that plays an important role in preventing
the development of tumors of prostate,
digestive system, breast, lung, and plays
an important role in protecting against
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heart disease and blood vessels.Lycopene
, the pigment responsible for the red color
of tomatoes, causing a huge interest
because of their biological and physical
and chemical properties, especially the
antioxidant effects related, inter alia, to
reducing the damage proteins, lipids and
other cell contents. Among other
carotenes, lycopene is one of the contents
of food with potential functional effects.
The antioxidant activity of lycopene and
other carotenoids reflected stabilization
of reactive oxygen species and free
radical scavenging ability(Bramley, 2000;
Burton and Ingold, 1984.).Because of the
nutritional and  health  importance
representation of tomatoes in the diet and
the area in which this kind of vegetable
products, the objective of this research is
to examine the impact of different
production systems (organic, integrated
and conventional) on the synthesis and
content of lycopene in tomatoes. The
content of lycopene in fresh tomato fruit
depends on the system of cultivation
(conventional, integrated, organic
production), varieties, stage of maturity
and different environmental conditions in
which the fruit maturing and usually
ranges from 3 to 5 mg / 100g(Bramley,
2000).

MATERIALS AND METHODS

A two-year study was conducted during
2012- 2013 in research station “Butmir” -
Sarajevo (Bosnia and Herzegovina) at an
altitude of 550 m.The experiment was set
up separately (isolated) for organic,
integrated and conventional production.
All  production systems include the
established methodology that is used for
the production of tomatoes in open field
(block system). Within each type of
production were included tomato hybrids
Matias F1 and Sakura F1.

The experiment was set in a randomized
design with five repetitions. The main
plot size was 4.2 m2. Tomato plants were

planted in two-row strips, where in the
spacing between the rows was 80 cm,
distance in the row 50 cm, the distance
between the strip 1 m achieving a makes
plant spacing of 2.85 plants/m2.The
concentration of lycopene in tomato
samples was determined by
spectrophotometric method in the

laboratory of the Federal Institute for
Agriculture Sarajevo. Statistical analysis
of the results was determined by analysis
of variance and LSD test. The data
obtained in the research are presented in
tables and graphs.

RESULTS AND DISCUSSION
Climatic and soil conditions

The results of chemical analyzes of soil
show that it is a slightly acidic soil
reaction. The content of total N is 0.40
%, which indicates that the land is very
rich with nitrogen. A sample of soil
containing moderate  amounts  of
phosphorus P2Os (14,50/100g soil) and
potassium KO (16,20 mg /100 g). The
humus content in% is 1.90, which
indicates that the land is low humus.

Mean monthly temperature in research
station “Butmir” in 2012 were highest in
July 23.5 (°C),and the lowest in February
-4.7 (°C). During 2013, average monthly
temperatures in Butmir were recorded
during August 21.7 (°C) and the lowest in
the month of January 2.0(°C).

Agricultural production fallout among
meteorological elements has a dominant
influence. The highest amount of rainfall
in Butmir in 2012 was in May (144.9)
and the lowest in March (13.0). In 2013,
at the site of Butmir greatest amount of
precipitation was in May (136.0), while
the lowest was in July (27.3).
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Table 1.Mean monthly air temperature

month
parameter

v VvV Vi VI VT IX

air temperature (°C)

2012.year 1,2 4,7

air temperature (°C)

2013.year 20 23

69 10,3 13,7 220 235 232 181

53 124 152 183 204 21,7 154

Source: Weather Stations Butmir

Table 2.Total of rainfall

content of lycopene in hybrid Matias in

Parame
month | |

Il v \Y Vi Vil VI IX

Total of rainfall(1/m2)

2012.year 81,3 1436 13,0 1169 1449 118 37,3 281 899

Total of rainfall(1/m2)
2013.year

128,3 1319 88,7 642 1360 635 273 384 774

The content of lycopene in tomatoes in
different production systems

The concentration of lycopene in tomato
samples was determined by
spectrophotometric  methods in the
laboratory of the Federal Institute for
Agriculture Sarajevo.

In most studies, after extraction of
lycopene from a sample of the
appropriate solution, spectrophotometric
measurements are performed at 460 to
470 nm. The concentration of lycopene
was determined by a spectrophotometer
and a calibration diagram chart (Shi and
Maguer, 2000; Mencarelli and Saltveit,
1988;Tan and Soderstrom, 1988).

The content of lycopene in 2012. in
different production systems (organic,
integrated and conventional) in a hybrid
Matias had different values. The highest

Butmir was in integral (5.41 mg/100 g),
then the organic (5.40 mg/100 g) and
conventional production (5.06 mg/100 g).
So, in an integral and organic system of
production no significant differences,
while the concept in relation to
conventional production showed
significant statistical differences. The
highest content of lycopene in hybrid
Sakura was in the conventional system
(6.32 mg/100 g) , then the integral (6.30
mg/100 g) and organic production (6.28
mg/100 g). Statistically significant
differences were not in production
systems at hybrid Sakura. However,
significant differences have been revealed
between hybrids Matias and Sakura.
Similar results were published (Dumas et
al., 2003; Kapoulas et al.. 2011.) that in
his research emphasize that the quality of
tomatoes caused by genetic and
environmental factors as well as agro-
technical conditions of cultivation.
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Tab. 3. The content of lycopene mg/100g
2012.year 2013.year
Variant production
Matias F1 Sakura F1 Matias F1 Sakura F1
organic 5,40 6,28 5,57 6,54
integral 5,41 6,30 5,70 6,82
conventional 5,06 6,32 5,78 6,37

LSD 5% 0,09 0,06
LSD1% 0,13 0,30

In the second year, the highest content of
lycopene in hybridMatias was in
conventional (5.78 mg/100g), then the
integral (5.70 mg/100g) and organic
production (5.57 mg/100g). Hybrid
Sakura highest content of lycopene was
in the integral (6.82 mg / 100 g), then the
organic (6.54 mg / 100 g ) and

conventional production ( 6,37mg / 100 g
). Significantly statistically differences
have been revealed in the integral over
conventional production and statistically
significant differences in relation to
organic production. The results of this
study are consistent with the research
(Mitchel et al, 2007; Bramley, 2000).

Table.4. The two-year average content of lycopene (mg/100g)

Variant production Hybrids Average
Matias F1 Sakura F1
organic 5,48 6,41 5,94
integral 5,55 6,56 6,05
conventional 5,42 6,34 5,88
Average 5,48 6,43 5,95
Looking at the long term average integrated production system) on the

lycopene content can be seen to have
been the largest in the integrated
production(6.05mg/100g), and the lowes
in conventional (5.88mg/100g). The
highest content of lycopene had a hybrid
Sakura F1 from 6.34 to 6.56
mg/100g,depending on the mode of
production.

CONCLUSION
Based on research on the impact of
cultivation (organic, conventional and

yield and quality of different hybrids
tomato (Matias and Sakura) under
conditions of moderate continental
climate ( Butmir - Sarajevo ) was
concluded:

The content of lycopene in the year 2012.
in different production systems (organic,
integrated and conventional) in a hybrid
Matias had different values. The highest
content of lycopene in hybrid Matias was
in integral (5.41mg /100 @) , then the
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organic (540 mg /100 g ) and
conventional production (5.06 mg/100 g)
.The highest content of lycopene in
hybrid Matias in the year 2013. was in
the conventional (5.78 mg / 100 g) , then
the integral (5.70 mg /100 g) and organic
production (5.57 mg /100 g).

The highest content of lycopene in hybrid
Sakura in the year 2012. was in the
conventional system (6.32 mg / 100 g) ,
then the integral (6.30 mg/100 g) and
organic production (6.28 mg/100g).
Hybrid Sakura in 2013, the highest
content of lycopene was in the system of
integral (6.82 mg/100g) , then the organic
(6.54mg/100g) and conventional
production (6.29mg /100 g) .
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