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Chemical and nutrient composition of tomato varieties grown in Uganda
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Abstract

The study delermined the physico-chemical and nutrient composition of five major varieties of tomato (Lycepersicon
esculantum) grown in Uganda. Bush, Money-maker, Maglope, Heinz and Htalia tomato varieties were purchased at the red
ripe siage of maturity from Nakasero markei, Kampala and their pH, total selublie solids, total titratable acidity, proximate
composition, vitamin (A and ) and mineral (sedium, potassiuin, caicium, magnesium, iron, zine, manganese, cepper and
phosphorus) contents were determined. There was a significant difference for the physico-chemical, macro and micre
nutrients (P =0.05} of the tomato varieties except for the carbohydrate conient, Bush variety had a high tetal soluble solids
conient and pH value indicating that it is good for processing of tomato sauce and ketchup. Tile nutrient composition of the
tomaio varieties in ferms of protein, fat, minerals, fibre and vitamins varied a lot such that tirere was no singie variety
identified as having the highest levels of all these nutrients. This study revealed that some tomato varieties grown in
Ugandz are more importsnt than others in teems of physico-chemical compesition, individual nutrients and overall
utilisation. This could be a basis fuor sclection of these varieties for improvement by the breeders.
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Totroduction

Tomato (Lycopersicon esculgnsniem L.} is one of the most
tmporiant fresh fruits cultivated and consumed in the world.
In The United States of America for example, the fruit is
ranked number ane in terms of contribution of viiamins
and ninevals to the diet (Wills es @, 1989). The fruit may
be utilised in different forms due io its pleasant flavour
and nutritional value. It can be consumed fresh, included
as major constituent in many prepared foods, canned, made
into puree, seup, juice or Ketchup (Raymeond, 1989).

In Uganda, there has been a iremendous improvement
in the production and yield of tomato and there are five
major varieties grown; Maglope, Heinz, Money-maker, Italia
and Bush (FAG, 1995). These are grown aimost aif over
the country with more yields coming from Buganda
districis. Different tomato varicties could have different
chemical and nuirient composition which in turn could
have an effect on the fruit uitlisation, This information too

is very important for tomaro breeders during selection of

the varieties for improvemeni.

The objective of this study was thercfore o determine
and compare the physico-chemical and nutrient
composition of the five tomato varieties erown in Uganda

Materials and methods

Bush, Money-maker, Maglope, Heinz and Ttalia tomato
varieties were purchased at the red ripe stage of maturiry

on August 3, September 6 and October 12 1997 from
Nakasero market, Kampala where the quality af agricultural
produce is high and supplied by the same farmers.

Twenty (20} soumd, uniformly sized fruits of each variety
tor each particular date were randomly selected, labeled
and stored ta retrigerator for one day in the Department
of Food Science and Technology, Makerere University.
Thereafter, fruits were divided info three replicates and
subjected to laboratory analyses.

Laboratory Analyses

Physico-chemical composition (total seluble solids, pH and
total titratable acidity) were determined according to the
methods recommended by Kirk and Sawyer (1991},

Total soluble sofids deterinination

Fruits were chopped into small pieces and homogenised
in a blender at high speed for 1 min. Total soluble solids
were determined as % Brix from the exfracted juice using 2
hand refractometer (ATAGO N-IE, Japan), range 6 - 32%.

plI determination

The homogenised tomato pulp used for total soluble solids
was also used to assay for pH. The pH meter was adjusted
accordingly and thereafter pH measurements were taken.

Total titratable acidity
Fruits were homogenised with 100 ml of distilled water in &
blender at high speed for 1 min. The homogenate was
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filtered and 10 ml of the (ilrate titrated against 0:1 M NaOll
using 2 - 5 drops of phenopthalein indicator. Total titratable
acidity as citric acid was calculated.

Determination of Proximate/nuirient composition
Moisture, protein, fat, fibre, ash, carbohydrates, vitamins
(A and CYand mineral content {sodium, potassium, calcium,
magnesium, iron, zine, mangancse, copper and
phosphorus) were the proximate/nutrient composition
determined.

Moisture content

Fruit moisture content was determined according to the
method described by AQAC (1990). The weighed fruit
sample was dricd in an air oven {Gallenkamnp, size-2. Linited
Kingdom) at about 100°C {o copstant weisht The % loss
in weight was taken as moisture content of the 1ruits,

Protein

Protein composition was determined using the digestion
method (Nielsen, 1994). The digest was neutrabised with
40% NaOH and thereafter titration with standardised 002N
HCL to convert the borate ions to Nitrogen in the sample.
A factor 6.25 was used when calculating total protein in
the sample,

Fat

Using the Soxhlet method described by AOAC (1996). 2g
of the dried fruit sample was mixcd with 99.5% extraction
solvent in thimbles which were later fixed on the Soxtec
equipment (1043 Extraction Unit}. Fat extraction was done
by boiling the samples in the solvent for 1 5 min. The solvent
was distilled off and the fat extracted was dried in air oven
{Gallenkamp, size-2, United Kingdom) at 100°C for 30 min.
and then allowed to cool in a desiccator. % [at composition
was calculated by expressing the weight of the far over
sample weight.

Fibre

Crude fibre of the fruits was determined according to Kirk
and Sawyer (1991). Sequential extraction of the sample with
0.25N H,S0, and 0.25N NaOH was done and the insoluble
residue collected by filtration. The residuc was dried in air
oven {Gallenkamp, size-2, United Kingdorn), cooled and
weighed. The difference in the weight lost was caleulated
and expressed as % fibre of the sample.

Ash

10g of the sample were ignited in a inufile furnace (Fischer
isotemp, Model 184A) at 500 - 600°C for about six hours
until carbon fiee as recommended by AGAC (1996). % ash
content was computed as the weight of the ash formed
over the weight of the fresh material.

Carbohydrates -

Total carbohydrate was determined by the Difference -

Method (Nielsen, 1994). The difference that remained after
subtracting all values of moisture, protein, fat, and ash
from 100g of the sample was total carbohydrate.

Yitamin A and C \
Vitamin A was determined using the Carr-Price Method
according 1o Nielsen {1994). g sample was homogenised
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and sapunified with ethanotic KOH for 30 min. Gqual
volnmes of distilled water was added and the sample
extracted with [ - 1.5 volume of hexane. Vitamin A content
was determined using a Spectrophotometer (Beckmian,
England) at wave length 482 nm, from a standard curve
preparcd using Vitamin A reference standards.

Vitamin ¢ was determined using 2, 06-
dichlorophenalindophenol method (AOAC, 1996) with
shight modification. A 5g sample was homogenised with
10% TCA solution. The homogenate was transferred into
a 100 m! volumetric flask and the volume made to the mark
using distilled water followed by thorough mixing. 10 ml
filtrate was taken and titrated with indophenol solution to
a pink colour endpomt. Blank titration was done using
i0% TCA and indopheno! solution to the same colour
endpoint. The vitamin ¢ content was then caleulated.

Mineral content

10g of dried fruit sample were digested by boiling in
perchloric acid {50%) until the colour of the solution was
clear (Kirk and Sawyer, 1991}, Individual mincral elements
were determined from standard curves using the Alomic
Absorption Spectrophotometer (2280, Perkin Elmer) set at
appropriate wave lengths.

Data Analysis

Data for cach variely replicates tor the three dates were
compiled ogether and analysed by ANOV A using M. Stat.
. Package (Freed, 1989), and mean separation was donc
using LS (P = {103},

Results

Tables 1 to 4 show the physico-chemical commposition,
proximate composition, mineral content and vitamin A and
C content of the five varieties of the major tomato varietlies
grown in Uganda. respectively,

Bush variety had the highest pH value while the pH of
Money-maker, Maglope, ltalian and Heinz varieties did not
differ significantly {Table I). Values lor the 1o1al soluble
s0lids content (Table 1) were high for all the varieties
compared to the average value of 3.8% Brix for the red-ripe
tomato fruits reported by Willis et al. {1989). Titratable
acidity varied significantly among the varieties but was
highest in Maglope vanety (table 1),

The proxinate composition of the five tomato varieties

(table 2) apart from carbohydrate content, varied

significantly (P=0.05). The fruit average moisture content
0f 95% (Table 2) lics within the 90-98% moisture content
vatlues of tomato truiis reported by Kader (1992).
Purseglove (1984) reported that ripe tomatoes contain
approximately 94% water, 1% protein, 0.1% fat, 4.3%
carbohydrate and 0.6% fibre. These are comparable to the
reported values of the tomato varietics grown in Uganda
(Table 2). _

Table 3 indicates that potassium was the most
i)"redominant mineral for all the varieties followed by

‘magnesium and sodium, while copper was the least.

According to Jen {1989) potassium is the most abundant
mineral in fruits and vegetables, followed by calciumi and
magnesiun, iron, phosphorus, boron, copper and zine white
others occur in minute quantities.



Results in Table 4 indicate that [talian vartety had the
highest conrent of vitamin A followed by Maglope while
Maney-maker and Heinz had the least. However, Maglope
had the highest content vitamin ¢ followed by Money-
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maker and Bush, while Heinz had the least. Purseglove
{1984y reported that Vitamin ¢ content of ripe tomatoes is
25 mgfl g which s within the 10-36 mg/100g range
vhtained from the five tomalto varieties in the study (Table

Tabie 1: Physico-chemical composition of the five tomato varieties grown in Uganda Physico-chemical composition

Variety pH TES ("Brix) TTA (%citric acid)
Bush 4.785 + 0.050a 5085+ 0076a 00800087 &
Money-maker 45056 £ 0.050 & 4235+ 0080k 0.255 0.008 b
Maglope 452561 (0051 h 4835+ 0075a 0.365 0.0081 a
ltalian 4510+ 0.050 b 41000076 b 01750009 ¢
Heinz 4575+ 005b 4135+ 0075b 0120 0.008 d
LD P=0.08 0.1963 02612 0.000878
Values are means of three replicates far the three dates.
Walues in the same column with the same letter are not significantly different (P = 0 05)
TSS - Total soluble solds
TTA - Titratabte acidity
Table Z. Proximate compaosition of the five tomato varieties grown in Uganda
Variety
Nutnient {%6) Birsh Money-maker Maglope Italian Heinz LD
(P =10.05
Moisture 5470+ 0190b 9530+ 0.150ab 9545+ 01502 9508+ 0190ab 9525+ 0.190ab 075
Protein 1795+ 006%a Q730+ 0063k 0740+ 0069 b 57802 0069 0890 0069Db 0.2364
Fat 0075+ 0005¢ 0135+ 00052 0085+ 0005d 0700+ 0005b 0095f 0005¢ 0.00088
Fibre 0525+ 0025be CHI0£ 0025ah 0500+ 0025¢ 0670+ 0025a 0555+ 0,025 ab 0.0878
Ash 0 €65+ 0036 a D580+ 2036 akbe 0465+ 0038bc 0440+ 0036 c  (0.585x 0036ab  0.152]
Carbohydrate 2840+ 01224 2645+ 0122 a 27680+ 0122 a 2960+ 0122a 2535 0122a 0.4809
Total sugars 0310+ 0.017 a 0200+ Q017 b 0260+ 00'7ab 02702 0017ab 0285% 0.017ab 00878
Values are means of three replicates for the three dates
Values i the same row with same letter are not significantly diferent,
Table 3. Mineral content of the five tomato varieties grown in Uganda
Varety
tdineral Bush Maorey-maker . Maglope Italian Heinz LSD
(™gi100g) (P =0.05))
Sodiurm G390 +0 255D 7835102550 5880 x0.255¢ 7.840+02585b 1476+ 0.255 a 0.01
Potassium 121140464 b 1114+ G 464 be 1449+ 0464 a 96,40 + 0464 ¢ 10590 & 0.464 be 1.822
Calcim 58E28+0280e G040 £ 0280 ¢ 1018202800 7130+£0280d 1826+ 0280 a 1.100
Magnesium 129+ 0424 ab 1014 = 0,424 he 1225+ 0424 1 93200424 ¢ 9050+ 0424 ¢ 1.666
fron 141540021 ¢ 0E70 002D 0740+£0021b 4500£ 0021 ¢ 10350021 a 0.0878
Zinc 015510007 o 0170+00G7 a 0140 £ 0.007 d 01600007 b 0.120£0.007 e 0.0008
Manganese 0.060 £ 000G & 03140 £ 0005 ¢ 01181 0006 d 0150 + D.ODE d 0190 £ 0.008 a 0.00088
Copper Joss £ 0002 ¢ 0,060+ 00020 0.080 0002 a 0040+ 00024 0.030x0.002¢e 0.00087
Phosphorus 18450061 b 1045 £ 0.081 ¢ 06950061 d 3460+ 0.061 a 09801 0.061¢ 0.2483

Yalues are means of three raplicates for the three dates.
Values in the sarme row with same letter are not significantly different
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Table 4. Vitamin A and C cantent of the five lomaio varieties
grown in Uganda

Vitamin

Variety A (L.U/100g) C {mgli00g}
Bush 1801.£02856b 1393 +0.3461¢
Money-maker 8443+ 285 d 153012034610
Maglope 1022.0+£2856¢c 3587103461 a
Halian 27480+ 285 a 11401034614
Heinz 842012856 d 9531203461 e
LSD P = 0.05) 11.21 1.36

Values are means of three replicates for the three dates,
Valoes in the same colomn with the same letter are not
significantly different.

Discussion

There were significaat differences in the physico-chemical
and nutrient conicnts among the five major tomato
varjeties grown in Uganda. Bush varicty had the highest
pH and total soluble solids but least total titratable acidity
indjcating that it is good for-processing of tomato sauce
and ketchup (Potter, 1987). The rest of the varieties had
their pH not significantly ditferent but with a variation in
total titratable acidity and total soluble sugars

Apart from carbohydrate content which was not
significantly different, tomato varieties varied a lot in terms
of nutrient composition such that no single variety was
identified as having the highest amount of all the nutrients
analysed. This may imply that these tomate varicties may
be utilised differently.

Values of the physico-chemical and nutrient
composition of the tomato varieties obtained were all within
ranges reported by several researchers such as Gould
(1983), Purseglove { 1984) and Atherton and Rudich {1486}

Conclusion

This study revealed that tomato varieties grown in Uganda
vary significantly in their physico-chemical and nutricnt
composition. Thus, the overal! importance and utilisation,
especially processing of these varieties could differ.

This information is very important as a basis for selection
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of these varieties for improvement by the breeders.
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