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Abstract

Tomato is one of the popular and most consumed vegetable in the world. Tomatoes constitute an important agricultural
crop and are an integral part of the human diet. Tomatoes have been traditionally credited as rich sources of carotenoids
and vitamins; particularly B- carotene, pro vitamin A and ascorbic acid. The present work aims to explore the
phytochemical composition and antioxidant activity of fresh and cabinet dried Lycopersicon esculentum (Tomato) fruit
proportions (skin, pulp and seed). Preliminary qualitative phytochemical analysis was carried out by the standard
procedure to identify the secondary metabolites like alkaloids, flavonoids, quinons, phlobatannin, phenol, saponin,
tannin, terpenoids and steroids with different solvent extracts. Quantitative phytochemical test such as Alkaloids,
Flavonoids and Total Phenol were also done. Preliminary qualitative phytochemical analysis was carried out by standard
procedures to identify the secondary metabolites like alkaloids, flavonoids, saponins, phenols, glycosides, carbohydrates,
tannins, steroids and terpenoids present in the methnolic extracts of fresh and dried tomatoes. UV spectrometry was
used to do Lycopene analysis. From this study it can be concluded that fresh tomato contains number of phytochemicals.
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Tomato (Lycopersicon esculentum Mill) which belongs
to the family Solanaceae is one of the three important annual
fruit vegetables of the tropical region which originated in South
and Central America [1]. Tomato is one of the popular and most
consumed vegetable in the world. It is tasty and easily digestible
and its bright colour stimulates appetite. Like other vegetable,
tomato plays a very important role in human diets; because it
supplies some of the nutrient deficient in other food materials
e.g. tomato fruits are rich in minerals and vitamin [2]. Tomato
ranks third in priority after potato and onion in India ranks
second after potato in the world. India ranks second in the area
as well as in production of Tomato. The major tomato growing
countries are China, USA, Italy, Turkey, India and Egypt. Total
area under tomato is 4582438 thousand ha with production of
150513813 thousand tons and with productivity of 32.8
tons/ha. There is a sizeable increase in acreage and production
of tomato in India. There is an increase from 596.0 thousand ha
in 2006-07 to 865.0 thousand ha in 2010-11, while in terms of
production it has increased from 10055.0 to 16826.0 thousand
tons [3]. Tomatoes are considered as a major source of
carotenoids in the human diet. From a total of about 40
carotenoids present in the human diet in human blood is only
25 carotenoids which are present due to their selective intake of
the digestive tract. Of these, the majority of carotenoids are
present just in fresh and processed tomatoes. The most
important carotenoids for humans include lycopene, lutein,
zeaxanthin and B -cryptoxanthin [4]. Lycopene is a lipophilic

carotenoid pigment present in tomatoes and other red fruits and
vegetables. Higher amounts of lycopene are found in fruits such
as of watermelon, guava and pink grapefruit [5]. In addition to
liquid products, substantial markets have been developing for
dried tomato products. Some of these, such as sun-dried
tomatoes, have been used as ingredients for salads and other
dishes. There has also been a demand for fully dried tomato
powders, for use in formulated products or supplements. These
have the advantage of being easier to store, may be subject to
less thermal damage, and have relatively good shelf life.
Powders can be produced from surplus fruit or fruits that do not
meet appearance standards but are otherwise of good quality. In
addition, juicing and related processes may leave a peel-rich
pomace that can be converted to powders with high nutrient,
phytochemical, and fiber contents [6]. The aim of this work was
to analyze the phytochemical constituents and determine
lycopene content of Fresh and Cabinet dried Tomato samples.

MATERIALS AND METHODS

Collection and preparation of sample

The fresh and healthy tomato fruits were collected from
Dindigul market and washed thoroughly 2-3 times with running
tap water and once with sterile distilled water, the surface
moisture content was removed by placing the fruits at room
temperature for 1 hour.
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Later the skin, pulp and seeds in tomato was separated
and ground with pestle and motor with methanol for
phytochemical and lycopene analysis. For dried samples skin,
pulp and seeds in tomato was separated and placed in trays and
the temperature was maintained at 60°. After the heat treatment
ground with domestic mixer and it was stored in air tight
containers.

Alkaloids: Mayer’s test: To the extracted sample, a drop
of Mayer’s reagent was added along the sides of the test tube.
A white precipitate indicates the test as positive.

Flavonoids: Alkaline reagent test: Two ml of aqueous
solution of the extract was treated with 1 ml of 10% ammonium
hydroxide solution. Yellow fluorescence indicated the presence
of flavonoids.

Saponins: 2 ml of the extract was diluted with 3 ml of
distilled water and again diluted by adding 5 ml of distilled
water and shaken. After 15 min, two layer of foam indicated the
presence of saponins.

Phenols: Ferric chloride test: 2 gm of the sample was
dissolved in 2ml of distilled water. To this, few drops of neutral
5% ferric chloride solution was added. A dark green colour
indicates the presence of phenolic compounds.

Glycosides: 2 gm of plant extract was hydrolyzed with
concentrated hydrochloric acid for hours on a water bath,
filtered and the hydrolysate was subjected to the following test.
Sample was dissolved in 1ml water and then aqueous 10%
sodium hydroxide was added. Formation of a yellow colour
indicated the presence of glycosides.

Tannins: 2 gm of extract and one ml of water and 1-2
drops of ferric chloride solution was added. Blue colour was
observed for gallic tannins and green black for
catecholictannins.

Steroids: Libermann-Burchard reaction: 2g of the extract
was treated with 0.5 ml of acetic anhydride and 0.5ml of
chloroform. Then concentrated sulphuric acid was added
slowly and green bluish colour for steroids was observed.

Terpenoids: 2 gm of extract was treated with 0.5 ml of
acetic anhydride and 0.5 ml of chloroform. Concentrated
sulphuric acid was added slowly along the sides of the test tube.
Red violet colour was observed for terpenoids.

Quantitative phytochemical analysis

Quantitative phytochemical analysis of fresh and dried
samples was done. Alkaloids, flavanoids and total phenol were
quantified with the standard procedures. Alkaloids
determination by using Harborne [7] method 5g of the sample
was weighed into a 250 ml beaker and 200 ml of 10% acetic
acid in ethanol was added and covered and allowed to stand for
4 h. This was filtered and the extract was concentrated on a
water bath to one quarter of the original volume. Concentrated
ammonium hydroxide was added drop wise to the extract until
the precipitation was complete. The whole solution was allowed
to settle and the precipitated was collected and washed with
dilute ammonium hydroxide and then filtered. The residue is
the alkaloid, which was dried and weighed. Flavanoid
determination by the method of Bohm and Kocipai- Abyazan
[8]. 10g of the plant sample was extracted repeatedly with 100
ml of 80% aqueous methanol at room temperature. The whole

solution was filtered through Whatman filter paper No 42 (125
mm). The filtrate was later transferred into a crucible and
evaporated into dryness over a water bath and weighed to a
constant weight.

Total phenol determination

Determination of total phenolic content Folin—Ciocalteu
procedure given by Yu et al. [9] was used to estimate the total
phenolic contents in the methanol extract of the plants.
Following this method, 0.1 ml of fractions was diluted to 1 ml
with distilled water. To this solution 0.5 ml of Folin—Ciocalteu
reagent (2N, 1:1) and 1.5 ml of 20% sodium carbonate solution
was added. The mixture was incubated for 2 h at room
temperature. The volume was raised to 10 ml with distilled
water and the absorbance of blue colored mixture was measured
at 765 nm. The amount of total phenol was calculated as mg
GAE/g from calibration curve of Gallic acid standard solution.

Lycopene analysis

Lycopene analysis was done with fresh and dried
samples of tomato, added 0.1mg of sample in test tube added
8.0 ml of hexane: ethanol: acetone (2:1:1) vortex the test tube
immediately, then incubate out of bright light and the test tube
stand to at least 10 minutes. Added 1.0 ml water to each sample
and vortex again. Samples stand for 10 minutes to allow phases
to separate. Determination of lycopene in A503 of the upper
layers of the test tube [10].

Calculation of lycopene levels. Lycopene levels in the
hexane extracts were calculated according to:

Lycopene (mg/kg fresh wt.) = A503 x 17.17 x V
Where; V is the volume of mixed solvent added.

RESULTS AND DISCUSSION

Data depicted in (Table 1) depicts the presence of
alkaloids, flavonoids, phenol, saponin, tannin, terpenoids,
quinons, phlobtannin and steroid was present in methanol
extract of fresh fruit proportions. Tomato pulp revealed that the
presence of alkaloids, flavonoids, phenol and saponin except of
tannin, quinons and steroids. Tomato seed reported that the
presence of alkaloids, flavonoid, saponin, tannin, terpenoids,
quinons and steroid except phlobtannin. Tomato skin has
observed with all the phytochemicals. The presence of
phytochemicals in the ethanol extracts of tomato fruit
proportions shows that the skin contains alkaloids, flavonoids,
phenol, saponin, tannin, terpenoids, quinons, phlobtannin and
steroid; Pulp contains alkaloids, flavonoids, saponin, tannin,
terpenoids, and steroid: Seed contains alkaloids, Phenol and
saponin [11-13].

Chloroform extract of fresh tomato skin was contains
alkaloids, phenol, saponin, tannin, phlobtannin and steroid.
Flavonoids, terpenoids and quinons are not present in the
tomato skin. pulp comprising phenol, saponins and steroids.
Seed had saponin, phlobtannin and steroid. The presence of
phytochemicals in the acetone extracts of tomato fruit
proportions shows that the skin contains flavonoids,
phlobtannin and steroid. Pulp had alkaloids, flavonoids,
saponin, tannin and terpenoids. Alkaloids, phenol, saponin,
terpenoids, quinons are phlobtannin present in tomato seed. In
petroleum ether extracts of fresh tomato skin shows that the
presence of alkaloids, flavonoids, phenol, saponin, tannin,
phlobtannin and steroid. Absence of terpenoids and quinons.
Pulp reveals that the presence of alkaloids, flavonoids, phenol
and tannin and absence of saponin, terpenoids, quinons,
phlobtannin and steroid. When compared with skin and pulp its
seed had all the phytochemicals except phlobtannin [14-15].
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Table 1 Qualitative phytochemical composition of fresh tomato proportions

Solvent  Proportions Alkaloids Flavonoids Phenol Saponin Tannin  Terpenoids Quinons Phlobatannin Steroids
Methanol Skin +++ +++ +++ +++ +++ - ++ +++ +++ +++
Pulp +++ - ++ +++ +++ - +++ --- +++ ---
Seed +++ +++ --- +++ +++ +++ +++ --- +++
Ethanol Skin +++ +++ +++ +++ +++ +++ --- +++ +++
Pulp +++ +++ +++ +++ --- --- --- +++ ---
Seed +++ --- +++ +++ --- --- --- --- ---
Chloroform  Skin +4++ - +++ +++ +++ - - 4+ 4+
Pulp --- - - +++ +++ --- --- --- --- +++
Seed --- - - +++ --- +++ --- +++ +++
Acetone Skin --- +++ --- --- --- --- --- +++ +++
Pulp +++ +++ --- +++ +++ +++ --- --- ---
Seed +++ --- +++ +++ - +++ --- +++ ---
Petroleum Skin +++ +++ +++ +++ +++ --- --- +++ +++
ether Pulp +++ +++ +++ --- +++ --- --- --- ---
Seed +++ +++ +++ +++ +++ +++ +++ --- +++

- Absence + Presence

Table 2 Qualitative phytochemical composition of dried tomato proportions

Solvent  Proportions Alkaloids Flavonoids Phenol Saponin  Tannin  Terpenoids Quinons Phlobatannin Steroids
Methanol Skin +++ +++ -+ +++ --- - .- .- .-
Pulp +++ +++ +++ +++ --- +++ --- +++ ---
Seed +++ +++ +++ +++ --- --- --- --- ---
Ethanol Skin +++ +++
Pulp --- +++ --- --- +++ +++ --- --- +++
Seed +++ +++ --- --- --- --- - - +++ ---
Chloroform Skin +++ --- --- --- +++ +++ +++ +++ +++
Pulp +++ +++ --- --- +++ +++ --- --- +++
Seed +++ +++ --- +++ +++ +++ +++ +++ +++
Acetone Skin --- +++ --- --- --- --- --- +++ +++
Pulp +++ --- --- +++ +++ --- --- --- ---
Seed +++ - +++ --- --- +++ --- +++ ---
Petroleum Skin +++ .- .- --- .- .- - 4+ St
ether Pulp +++ +++
Seed +++ +++ --- --- --- +++ +++ --- ---

- Absence + Presence

Methanol extracts of dried tomato skin had alkaloids,
flavonoids, phenol and saponin except tannin, terpenoids,
quinons, phlobtannin and steroid. Pulp reported that the
presence of alkaloids, flavonoids, phenol, saponin, terpenoids
and phlobtannin and absence of tannin, quinons, and steroid.
Seed contains of alkaloids, flavonoids, phenol and saponin.
Ethanol extracts of dried tomato skin had alkaloids and quinons.
Pulp contains flavonoids, tannin, terpenoids and steroid. Seed
shows that the presence of alkaloids, flavonoids and
phlobtannin. Chloroform extract revealed that the presence of
alkaloids tannin, terpenoids, quinons, phlobtannin and steroid
were present in tomato skin. Alkaloids, flavonoids, tannin,

terpenoids and steroid were present in tomato pulp. Alkaloids,
flavonoids, saponin, tannin, terpenoids, quinons, phlobtannin
and steroid were present in seed except phenol. Acetone
extracts of dried tomato skin was found that the presence of
following phytochemicals flavonoids, phlobtannin and steroid.
Alkaloids, saponin and tannin present in pulp. Seed shows that
the presence of following phytochemicals such as alkaloids,
phenol, terpenoids and phlobtannin. Chloroform extracts of
dried tomato skin reveals that the presence of alkaloids,
phlobtannin and steroid. Pulp had alkaloids and flavonoids.
Seed was containing alkaloids, flavonoids, terpenoids and
quinons [16].

Table 3 Quantitative phytochemical composition of fresh and dried tomato proportions

Fresh / dried Proportions Alkaloids Total phenol Flavanoids
Fresh Skin 82.12 +1.52 41.65+0.81 46.02 £1.15
Pulp 80.88 + 1.48 76.17 £ 0.45 81.97+1.32

Seed 45.96 + 1.56 9.60 £ 0.77 7.31+£0.15

Dried Skin 66.17 £ 0.65 24.40 £ 0.83 56.74 £ 4.17
Pulp 53.7 £5.69 72.40£0.14 59.39 + 0.44

Seed 78.37£0.25 6.62 £ 0.49 13.58 £ 0.45

765



The data in (Table 3) revealed that the phytochemical
constituents present in fresh tomatoes in methanol extracts.
When compared to tomato seed and pulp tomato skin contains
rich sources of alkaloids flavonoids, phenols, glycosides,
tannins, steroids and amino acids followed by tomato pulp and
seed. This distribution suggests that the skin of the tomato is
especially valuable for its phytochemical content, making it a
potent source of health-promoting compounds [17].

Data in (Table 4) shows the lycopene content of fresh
and cabinet dried tomato samples. Cabinet dried sample contain
high lycopene content compared with the fresh samples of skin
(97.37), pulp (52.06), seed (0.21). These results suggest that the
drying process enhances the concentration of lycopene in
tomatoes, particularly in the skin and pulp. This could be due to
the reduction in water content during drying, leading to a higher
concentration of lycopene per unit weight [18].

Table 4 Lycopene analysis of fresh and cabinet dried tomato samples

Tomato Portions Lycopene content 200mg/ml
Fresh sample Skin 42.521g
Pulp 31.80pg
Seed 1.02ug
Cabinet dried sample Skin 97.37ug
Pulp 52.06pg
Seed 0.21ug

CONCLUSION

The dried tomato skin powder has greater initial
lycopene, which was retained after drying below 60°C. These
powders also had somewhat better flow ability than tomato pulp

powders. This conclusion is as a result of the abundant of
phytochemical constituents present in fresh tomato’s skin, seed
and pulp. Heat treatment leads to an increase in the content of
Lycopene that can be attributed to better availability of these
components in the human body.
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