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BACKGROUND: Processed fruits and vegetables have been long considered to have lower nutritional value than their fresh 
commodities due to the loss of vitamin C during processing.  The qualitative and quantitative estimation of the phytochemical 
constituents of a medicinal plant is considered to be an important step in medicinal plant research. Most studies have confirmed 
lycopene to be higher in the processed as well as the cooked fruit. METHOD: A comparative phytochemical screening and 
quantitative analysis was conducted on both the cooked and uncooked Lycopersicon esculentum fruits. RESULT: The phytochemical 
studies conducted in both the cooked and the uncooked Lycopersicon esculentum fruit has quantitatively revealed statistically 
insignificant difference. CONCLUSION: The comparative study of the phytochemical screening and quantitative analysis of the 
cooked and uncooked Lycopersicon  esculentum fruits revealed both to contain major nutrients, vitamins, minerals, colouring pigments 
and anti-nutrients. These phytochemicals even if present in both specimen showed quantitative variations which when passed 
through test of proportionality difference were found to be statistically insignificant in proportion.

A Comparative Study on The Phytochemical Analysis of Cooked 
and Uncooked Lycopersicon esculentum Fruit

Phytochemistry is a distinct discipline somewhere between 
organic chemistry, plant biochemistry and closely related natural 
products. It deals with a variety of organic substances 
accumulated in plants. Not only their chemical compounds such 
as carbohydrate, protein, and lipids that are used as food by man 
but also a multitude of compounds like glycoside, alkaloids, 
flavonoid that are used as medicines by man in various ways and 
means. The qualitative and quantitative estimation of the 
phytochemical constituents of a medicinal plant is considered to 
be an important step in medicinal plant research [1].

Abstract

Phytochemicals, are chemicals or organic compounds that occur 
naturally in plants. Some are responsible for colour and other 
for organoleptic properties, such as the deep purple of 
blueberries and the smell of garlic. The term is generally used to 
refer to those chemicals that may have biological significance, for 
example antioxidants, but are not established as essential 
nutrients [2-4]. There may be as many as 4,000 different 
phytochemicals having the potential to affect diseases such as 
cancer, stroke or metabolic syndrome [3]. 

Phytochemicals are chemical compounds formed during the 
plant normal metabolic processes. These chemicals are often 
referred to as secondary metabolites of which there are several 
classes including alkaloids, f lavonoids, coumaeins, 
glycosides,gums,  polysaccharides, phenols ,tannins, terpenes 
and terpenoids [5,6].

Phytochemicals are present in a variety of plants utilized as 
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important components of both humans and animal diets. 
These include fruits, seeds, herbs and vegetables [7].

Phytochemicals in freshly harvested plant foods may be 
destroyed or removed by modern processing techniques, 
including cooking [8]. For this reason, industrially processed 
foods likely contain fewer phytochemicals and may thus be less 
beneficial than unprocessed foods. Absence or deficiency of 
phytochemicals in processed foods may contribute to increased 
risk of preventable diseases [9,10].

Processed fruits and vegetables have been long considered to 
have lower nutritional value than their fresh commodities due 
to the loss of vitamin C during processing. However, some 
studies [11] have shown that thermal processing rather 
enhanced the nutritional value of tomatoes by increasing the  
bioaccessible lycopene content and total antioxidant activity as   
against the notion that processed fruits and vegetables have 
lower nutritional value than fresh produce. It has been  
reported that food processing such as cooking or grinding 
might improve lycopene bioavailability by breaking down cell 
walls [12, 13]. 

It was in this regards that the comparative study of the 
phytochemical properties of the cooked and the uncooked 

Materials and Methods

Lycopersicon essculentum fruit was procured from the fruit garden 
market port-Harcourt and immediately taken to the 
Department of Plant Science and Biotechnology for 
identification  and authentication. The fruits were identified 
and authenticated by Dr. N. L. Edwin–Wosu of same 
department with the species name as Lycopersicon esculentum, of 
the family of Solanaceae with identification number: UPH/P/
058. All fruits were washed and the very good and healthy ones 
were selected and thereafter divided into two samples: A and B. 
The methodology by  some researchers [11, 14] were adopted 
and modified. The sample A fruits tagged the cooked samples 
were  boiled for 30 minutes at 100 degree celsus and thereafter 
oven dried  at 60 degree celsus with the Gallen Kamp Hot box 
Oven for about 48 hours. The dried fruits were then ground 
using a blender. The sample B fruits tagged the uncooked 
sample were directly oven- dried at 60 degree celsus. Two 
hundred grams (200g) each of samples A and B were forwarded 

tomato was studied, with a future intention of using both the 
cooked and the uncooked fruit as a therapeutic agent in wound 
treatment.

Table 1: Result of phytochemical analysis/screening of cooked 
(sample A) and uncooked (sample B) Lycopersicon esculentum fruit.

NOTE: +ve = Present
             -ve = Absent  

for phytochemical screening and proximate analysis.

Phytochemical screening was done by the Department 
of  Pharmacognosy  and Phytotherapy, faculty of 
Pharmacetical Sciences, University of Port-Harcourt- 
Nigeria. Simple chemical tests were performed to 
detect the presence of the following parameters : 
alkaloids (Drangedorff’s Mayer’s test was done), 
flavonoids (NaOH test was done), tannins (FeCI3 and 
Phlobatannins’s test  were done), saponins (Frothing 
and Emulsion tests were done) and anthraquinone 
(Bontragers test was done) from the dried fruits of 
both samples. Other phytochemicals also screened 
were triterpenoids/steroids (Liebermann-Buchard test 
and Salwoski test was done), carbohydrares (Molisch 
test and Fehlings test were used) and cardenolide 
(Keller Killuni test and  Kedde test were used). The 
presence and absence of these parameters were 
indicated as positive (+ve) and negative (-ve) 
respectively.

The quantitative analysis for the major nutrients, anti- 
nutrients, vitamins and minerals were analysed at the 
Springboard Research Laboratories, Akwa, Anambra 
state where different techniques were used in 
quantitatively analysing these different parameters.
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Results

The results of the phytochemical screening and quantitative 
analysis of the cooked and the uncooked Lycopersicon esculentum 
fruit, is shown in Tables 1 to 7.

Table 2: Result of quantitative analysis of major nutrients in 
cooked (sample A) and uncooked (sample B) Lycopersicon 
esculentum fruit.

Table 3: Result of quantitative analysis of vitamins in cooked 
(sample A) and uncooked (sample B) Lycopersicon esculentum 
fruit.

Table 4: Result of quantitative analysis of minerals in 
cooked (sample A) and uncooked (sample B) Lycopersicon 
esculentum fruit.

Table 5 Result of quantitative analysis of pigments in cooked 
(sample A) and uncooked (sample B) Lycopersicon esculentum 
fruit.

Table 6: Result of quantitative analysis of anti-nutrients in 
cooked (sample A) and uncooked (sample B) Lycopersicon 
esculentum fruit.

Discussion
From the result of the study the anti-nutrients, alkaloids and 
saponins were found in both the cooked and the uncooked 
fruits; however, tannin was found in the cooked fruit only. 
Anthraquinone was absent in both specimens (Table 1). These 
discrepancies are still unclear; however, it could be due to the 
blend of different fruit varieties present and sold in our locality 

or due to the food processing done via cooking. 

Processed fruits and vegetables have been long considered to 
have lower nutritional value than their fresh commodities due 
to the loss of vitamin C during processing. However, studies 
[11] have shown  thermal processing to rather enhanced the 
nutritional value of tomatoes by increasing the bio accessible 
lycopene content and total antioxidant activity as   against the 
notion that processed fruits and vegetables have lower 
nutritional value than fresh produce. More so a converse 
example may exist in which lycopene, a phytochemical present 
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in tomatoes is either unchanged in content [15] or made more 
concentrated [11] by processing to juice or paste, maintaining 
good levels for bioavailability. In humans, lycopene 
bioavailability was greater from heat-processed tomatoes 
compared to fresh tomatoes [16, 17]. This  suggests that heat-
processed tomatoes had higher bioaccessible lycopene because 
of the elevated release of lycopene from the cell matrix. Some 
researchers [11] believe that the increase in bioaccessible 
lycopene content is primarily due to the increased release of 
phytochemicals from the matrix to make it more accessible in 
the extraction. Most lycopene is located in the outer pericarp 
and the skin attached to the insoluble fiber portion of the 
tomatoes [18]. It was also reported that lycopene was relatively 
stable to survive the commercial thermal processing conditions 
[19]. Of  all the carotenoid pigments, lycopene is the most 
efficient singlet oxygen quencher [15]. The quenching constant 
of lycopene was found to be more than twice that of α-carotene 
and ten times more than that of R-tocopherol, thus making its 
presence in the diet important [18]

 From the investigation by some researchers [11] on thermal 
processing  to the  total   Antioxidant activity, vitamin C 
content was observed  to decline with increased heating time at 
88 °C. The raw tomato had the highest vitamin C content 
(0.76 ( 0.03 µmol of vitamin C/g of tomato). After 2, 15, and 

Table 7:  Test of proportionality difference in nutritional content of cooked and uncooked lycopersicon 
esculentum fruit at 0.05 sig level

30 minutes of heating at 88 °C, the vitamin C content 
dropped to 0.68 ± 0.02, 0.64 ± 0.01, and 0.54 ± 0.02 µmol of 
vitamin C/g of tomato (decreases of 10.53, 15.79, and 28.95 
%), respectively. The decline in vitamin C content was 
statistically significant between the raw tomato sample and the 
heat-treated tomato samples. 

This present study tends to conform to the findings of some 
researchers [11] to an extent that thermal processing increases 
the nutritional value of fruit rather than the contrary. In spite 
of these increase, a proportionality test conducted showed no 
statistical significant difference. For instance, lycopene – the 
powerful anti-oxidant in the cooked fruit was 18.47mg/g as 
against 16.72mg/g in the uncooked fruit. Another   anti –
oxidant vitamin C  was higher in the cooked (706.32 mg/100 
g) as against 607.20 mg/100 g in the uncooked fruit which was 
very unexpected since cooking of  fruits and vegetables has 
been documented to reduce the vitamin C content [11].

Vitamins A, B12 and E were lower in the cooked fruit as 
against the uncooked fruit, while Vitamins B1, B2 and B6 were 

slightly higher in the cooked fruit as against the uncooked fruit 
(Table 3).
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Of the major nutrients, carbohydrate, protein and fibre were 
higher in the cooked fruit as against the uncooked fruit while 
fat content was reduced in the cooked fruit. 

In fact, the energy content in the cooked fruit was twice as 
much as that in the uncooked fruit (Table 2).

Of the ten minerals analysed in parts per million (ppm), 
calcium was the highest followed by magnesium, potassium and 
sodium. These minerals were also more in the cooked fruit 
than the uncooked fruit. The least of them all was copper 
followed by phosphorus and these coincidentally were also 
more in the cooked fruit than the uncooked fruit. Iron and 
zinc were lesser in the cooked fruits (Table 4). These variations 
in the phytochemical constituents in both the cooked and the 
uncooked fruits is making one to suggest that cooking or 
processing tends to increase some of the phytochemicals as well 
as reducing some. Despite these variations in the quantitative 
analysis in both the cooked and uncooked fruits the 
proportionality test conducted showed a statistically 
insignificant difference with respect to the major nutrients, 
vitamins, minerals, colouring pigments and anti –nutrients.

The importance of food dietary micronutrients depends on the 
total mineral content and on the level of other constituents in 
the diet that affect their bioavailability. Anti-nutrients affect or 
inhibit the availability of certain nutrients despite their 
adequate consumption. They can lead to trace element 
deficiency since some of them form stable complexes with 
minerals, which render them unavailable for intestinal uptake 
[21].

Calcium, being the highest of all the minerals is an important 
constituent of bones and teeth hence, the consumption of the 
Lycopersicon esculentum fruit especially the cooked fruit could be 
important in the prevention of osteoporosis, rickets and colon 
cancer. The fruits contain phosphorous, calcium and 
magnesium in appreciable amounts that are important in bone 
formation and their deficiencies can lead to abnormal bone 
development [22]. The mineral- iron, which was higher in the 
uncooked fruit, is required for blood formation and it is also 
important in normal functioning of the Central Nervous 
system [23].

The ratio of sodium to potassium (Na/K) in the body is of 
great concern for the prevention of high blood pressure [21] 
and such usually should not exceed the critical value of 1.0. 
The Na/K ratio for both the cooked fruit (0.59) and the 
uncooked fruit (0.62) were all less than the critical value of 1.0 
which was similar to the study conducted by some scientistss 
[21] involving the cherry tomato variety with Na/K of 0.38.

The Ca/Mg ratio of 2.70 and 2.05 for both cooked and 
uncooked fruits respectively was higher than the recommended 
value of 1.0 [23] but lesser than the cherry tomato (3.35) in the 
work by some researchers [21].

Food is considered good if Ca/P ratio is above 1.0 and “poor” 
if the ratio is less than 0.5, while Ca/P ratio above 2.0 helps 
to increase the absorption of calcium in the small intestine 
[24]. The Ca/P ratio in this present study showed both cooked 
(42.11) and the uncooked (28.96) Lycopersicon esculentum fruits 
to be very good foods with extremely high calcium absorption 
potential that is even much higher than the cherry tomato 
(0.97).

The anti-nutrients like oxalate were lesser in the cooked fruit 
(0.01mg/g) as against the uncooked fruit (0.14mg/g), while 
phytate was higher in the cooked fruit (0.81%) than the 
uncooked fruit (0.46%).

Conclusion

The comparative study of the phytochemical screening and 
quantitative analysis of the cooked and uncooked Lycopersicon 
esculentum fruits revealed both to contain major nutrients, 
vitamins, minerals, colouring pigments and anti- nutrients. 
These phytochemicals even if present in both specimen 
showed quantitative variations, which passed through test of 
proportionality difference were found to be statistically 
insignificant in proportion.
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