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Abstract

The present study has carried out to evaluate seed germination potential, phytochemical analysis and
antioxidant activity of two tomato varieties viz., Raton and Persimmon.Seed germination experiment has
undertaken with an objective to determine how the rate of seed germination can be influenced by various
concentrations (103 M, 104 M, 105 M) of plant hormones i.e. NAAand BA.Raton (BA 105 M) has showed highest
germination percentage as well as the longestshoot and root length in contrast to other treatments. So, low
concentration of plant hormones has showed more effectiveness for seed germination in both varieties.
Phytochemical analysis and antioxidant activityof well ripen berry powder have assessed to explainthe scientific
basis fornutritional and nutraceuticals benefits of tomato. Phytochemical screening of Raton and Persimmon
have showed that alkaloids, flavonoids, tannins, terpenoids and glycosides are present in both Raton and
Persimmon, but saponin and phenol are absent in Persimmon. Nutraceutical especially antioxidant activities of
Raton and Persimmon have examined through DPPH free radical scavenging assay. Both the varieties have
showed significant antioxidant activity. Where ICso value of Raton and Persimmon are 29.2 mg/ml and 38.1
mg/ml respectively. The ICso value of standard sample (ascorbic acid) is 11.5 mg/ml. The result of this study
indicates that Raton contain higher antioxidant potential than Persimmon.The phytochemical analysis
supportsantioxidant properties of both varieties and also indicating for developing herbal medicine from

tomatoes.
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Introduction

Tomato (Solanumlycopersicum L.) is an herbaceous,
usually sprawling plant in the Solanaceae family that
is typically cultivated for the purpose of harvesting its
fruit for human consumption. Tomato contains a
variety of phytochemical constituents including
carotenoids, phenols, tannin, flavonoids, alkaloid,
saponin, phytates(Omodamiro and Amechi,2013). It
is also a major source of antioxidants contributing to
the daily intake of a significant amount of molecules,
such as [-carotene, a precursor of vitamin A,
lycopene, ascorbic acid, tocopherols, flavonoids and
hydroxycinnamic acid derivatives (Clinton, 1998).
Numerous studies have concluded that the more
tomatoes people eat the lower their risks of certain
cancers, especially lung, stomach and prostate
cancers. The lycopene from tomatoes has no effect on
the risk of developing diabetes, but may help relieve
the oxidative stress of people who already have

diabetes (Parnell et al., 2004).

Germination is an important factor for the growth
and development of plant as well as for economic
yield in crop production. Many field crops suffer
differently due to lack of germination of seeds or for
delay in germination. Germination of seeds is
initiated by imbibition followed by radical emergence
and growth of root and shoot as a result of high
metabolic activity (Doganlaret al., 2000).The overall
development of plant is regulated by the growth
hormones, nutrient and environmental factors. Plant
hormones are a group of organic substances which
influence physiological processes mainly growth,
differentiation and development (Philosoph-Hadaset
al., 2005;Kuceraet al., 2005).6-benzylaminopurine
(BA) is a kind of cytokinin that promotes cell division
and seed germination rate. Naphthylacetic Acid
(NAA) could improve seed peroxidase and catalase
activity, integrity of the cell membrane,
seedgermination rate and promote the difficult-
rooting plant to germinate (Zhang et al., 2006). As
tomato is short duration crop and highly demanding
in Bangladesh, it is important from economic point of
view to increase its seed germination properties for

better production. Moreover, it is not well reportedon
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concentration and type of hormone effective for good
germination of tomato seeds.The investigation on
growth hormones will help in determining the type
and concentration of hormone suitable for high
percentage of tomato seed germination.

Phytochemicals are natural and non-nutritive
bioactive compounds produced by plants that act as
protective agents against external stress and
pathogenic attack (Chew et al., 2009).Phytonutrients
have various health benefits, for example, they may
have antimicrobial, anti-inflammatory, cancer
preventive, antidiabetic and antihypertensive effects
to mention but a few. The phytochemical constituent
of a plant will often determine the physiological
action on the human body (Pamplona-Roger, 1998).
The most important of these bioactive constituents of
plants are alkaloids, flavonoids, tannins, phenolic
compounds ete. (Hill, 1952).Among secondary
metabolites, the polyphenol compounds play a wide
range of biological effects including antibacterial,
anti-inflammatory,

antiallergic, hepatoprotective,

antithrombotic, antiviral, anticarcinogenic and
cardioprotective and vasodilatory effects (Triguiet al.,
2013). So, phytochemical analysis on studied tomato
genotypes will help for determining nutraceuticals

benefits of tomato.

Oxidation is a normal physiological and metabolic
process in the cell. During the process, approximately
5%oxygen gets reduced to the oxygen based free
radicals, includes superoxide, hydrogen peroxide,
hydroxyl and nitric oxide radicals (Halliwell and
Gutteridge, 1989). These free radicals are collectively
known as Reactive Oxygen Species (ROS). Free
radicals formed during metabolism are electrically
charged and react with nucleic acids, mitochondria,
proteins and enzymes, and resulting in their damage
(Halliwell, 1996; Morrissey and O’Brien, 1998). An
antioxidant is a molecule that inhibits the oxidation of
other molecules. When formation of free radicals
overtakes the antioxidant defense system, the free
radicals start attacking the cell and resulting in
several physiological disorders like Alzheimer’s
atherosclerosis, diabetes, liver

disease, cancer,
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cirrhosis and rheumatism (Frankel et al., 1993;

Goodwin and Brodwick, 1995).

Avarietyofpolyphenols,flavonoids,anthocyanins,vitam
ins have been reported as showing antioxidant
(Kahkonen et al., 2008). Therefore, investigation on
antioxidant properties along with phytochemical
analysis on studied genotypes will help for developing

herbal medicine from tomatoes.

In view of the above back ground, the present
investigation was undertaken to study the influence of
growth substances by different concentration on seed
germination, the  qualitative = phytochemical
composition and nutraceutical like antioxidant
activity of two tomato varieties namely Raton (red

tomato) and Persimmon (yellow tomato).

Materials and methods

Plant material

Seed of Bangladeshi tomato variety “Raton” was
collected from local farmer of Rajshahi-6205,
Bangladesh. Seed of American tomato variety
“Persimmon” was collected from Dr. Arun K Basak,
Professor Emeritus, Department of physics, Rajshahi
University, Bangladesh and was grown in home-
garden. The identities of both varieties were
A.H.M.

MahbuburRahman, Associate Professor, Department

confirmed by taxonomist Dr.
of Botany, Rajshahi University, Rajshahi-6205,
Bangladesh.

Chemicals and Reagents
6-benzylaminopurine (BA), a-napthaleneacetic acid
(NAA), (DPPH),

ascorbic acid, ethanol,

2,2-Diphenyl-1-picrylhydrazyl
methanol,
Dragendroff’s,Hager’s, Mayer’s, Wagner’s and Tannic

acid reagents.

Seed germination

Seeds were treated for 10 min in 70 % alcohol, then
washed and rinsedwith distilled water. These surface
sterilized seeds were soaked in solution of (103M, 10"
4M and 105M) NAA and BA and maintained in a
growth chamber in darkness for 24 h at 25 °C. Seeds,
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soaked in distilled water were considered as control.
For each variety, 15 seeds with three replicates per
treatment were sown in a Petri dish 9 ¢m in diameter,
containing a singlelayer of sterile blotting paper, and
germinated in an incubator at 28 °C. Then, dishes
were moistened with equal amounts of 5 ml
consecutively distilled water in control and various
hormonal solutions as treatments. Observation
aspects like germination count (recorded for 5 days),
measurement of root and shoot length was measured

(recorded for 7 days).

Spot phytochemical analysis

Preparation of sample

Initially well washed fruits were cut into small pieces
and dried in hot air oven.The dried materials were
grinded as fine powder. Spot phytochemical screening
of Raton and Persimmon were carried out by using
the following protocols as described below for the
presence ofalkaloids, flavonoids, glycosides, saponins,

tannins, terpenoids and phenols.

(a) Determination of Alkaloids

5 g fine powder was mixed up to moistered with 10 ml
2% HCI and heated in water at 60 °C for one hour.
After cooling the sample was filtered through
Whatmann No. 1 filter paper.Two drops of filtrates
were put on a microscopic groove slide with one drop
of the alkaloid detecting reagent. The relative
abundance of precipitate, if any, formed in the plant
sample with the reagents was considered as the

presence of alkaloid(Aplin and Cannon, 1971).

(b) Determination of Flavonoids

About 10 g plant sample was extracted with 20 ml
ethanol (1:2) in aspirator bottle by soaking about 72
hours. After that few drops of conc. HClwere added to
the alcoholic extract resulting red color, indicates the

presence of flavonoids (Farnsworth, 1985).

(c) Determination of Glycosides

A small amount of sample solution was mixed with
2ml of glacial acetic acid containing 1-2 drops of 2%
solution of FeCl;. The mixture was then poured into

another test tube containing 2ml of concentrated
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H.SO,4. A brown ring at the interphase indicated the
presence of cardiac glycosides(Trease and Evans,

1989).

(d)Determination of Saponins
20 ml water is added to 150 mg fine powder and
shaken vigorously; layer of foam formation indicates

the presence of saponins (Siddiqui and Ali, 1997).

(e) Determination of Tannins

2g fine powder was extracted with 10 ml distilled
water (1:5), and was boiled for about 20 to 25
minutes. After cooling the extract was filtered.The
filtrate was taken on 3 microscopic slides, two drops
on each. Then to the first slide one drop 10% NaCl, to
the second 1% gelatin and to the third 1% gelatin +
10% NaCl were added. The appearance of a white
precipitate on the second and third was taken as

positive test for tannins(Wall et al., 1954).

(f)Determination of Terpenoids

2ml of sample was mixed in 5ml of chloroform and
concentrated H-SO,2ml was carefully added to form
layer. A reddish brown coloration of the interface was
formed show positive result for the presence of

terpenoids (Harborne, 1973).

(g) Determination of Phenols
sml of sample was mixed with 2ml of 2% solution of
FeCls. A blue-green or black coloration indicated the

presence of phenols.

Antioxidant activity

Antioxidant activity of Raton and Persimmon was
estimated for their free radical scavenging activity by
using DPPH (2, 2-Diphenyl-1-Picrylhydrazyl) as
described by Hsu et al. (2007) with some

modification.

Experimental procedure of Antioxidant activity test

First, various concentrations like 20, 40, 60, 80, 100
mg/ml of sample in methanol were prepared. 2 ml of
methanol solution of plant sample or standard at
different concentration was taken in test tube. 3 ml of

0.1 mMmethanol solution of DPPH was added into
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the test tube. The test tube was incubating at room
temperature for 30 minutes in dark place to complete
the reaction. Then the absorbance of the solution was
measured at 517 nm using a spectrophotometer
against control. Ascorbic acid was used as standards
(positive control). Then the percentage (%) inhibition
activity was calculated according to Pavlov et al.

(2002).

% I={(Ao— A1)/Ao}"100.

Where,Ao is the absorbance of the control, andA; is
the absorbance of the sample or standard. Sample
was analyzed in two replications and data presented
as mean (+) standard Error (SE). Then % of
inhibition was plotted against blank concentration
and from the graph ICso was calculated. ICso value,
the concentration of sample required for 50%
scavenging of DPPH free radical are completed

(Mandal et al., 2009).

Statistical analysis:

Statistical analysis was conducted using analysis of
variance(ANOVA). Least Significant Difference (LSD)
test was used to speculate further if there was a
significant difference within varieties, various
concentrations andplant hormones. P values <0.05

were considered as significant.

Results

Seed germination

The test period of germination and postgerminative
growth was recorded for 7 days. Treatments on
concentration of hormone were @ 103 M, 104 M and
105 M. The results at Table 1 show the percentage of
germination at various concentrations of treatments
of Raton and Persimmon. The seeds treated with NAA
at 10’5 M and 104 M increase and at 103 M decrease
germination percentage over control for both the
variety.This indicates that high concentration was not
good compare to low concentration of NAA for seed
germination in Tomato. On the other hand, use of BA
increase seed germination percentage for the studied
three concentrations. However, for both NAA and BA

the germination percentage decreases when the
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concentration is increased (Fig. 1). It also indicates
that cytokinin (BA) is better than auxin (NAA).
Between genotypes better

performance than Persimmon.

two Raton shows

According to Table 2, the length of shoot for control
was recorded 4.6 cm and 3.53 cm, where the length of
root was 2.4 cm and 2.86 cmfor Raton and
Among the three
concentrations (1073, 104 and 105 M) of NAA and BA,

Persimmon  respectively.
low concentration (105 M) showed effective for both
shoot and root length elongation in both variety. The
longest shoot and root length were observed for
Raton, 9.5 cm and 6.5 cm respectivelyat 105 M of

BA.Similar trends also observed for Persimmon.
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When control was compared with other treatments, it
was observed that plant hormones enhance both
shoot and root length. Here also BA (cytokinin) was
than NAA (auxin) like

germination percentage trait. Fig. 2 and Fig. 3

more effective seed
represent the effect of plant hormones on shoot and
root length during germination of seeds using
histograms. Analysis of variance (Table 3) shows that
except replication other items like variety (V), plant
hormones (PH), concentration of PH and VXPH were
significantly different at 5% level. Mean separation
data for shoot and root length show that two tomato
genotypes, types of
concentrations of plant hormone are significantly

different with each other.

plant  hormone and

Table 1. Seed germination rate (%) of two tomato varieties in different treatments. The mean values are

calculated from 3 replications.

Treatment Raton Persimmon
Range Mean Range Mean
Control 60-73.33 66.66 53.33-60 56.66
T1(103M) 53.33-60 56.66 (-15%) 40-53.33 46.66 (-17.65%)
NAA T2(104M) 66.66-73.33 69.99 (5%) 66.66-66.66  66.66 (17.65%)
T3(105M) 86.66-93.33 89.99 (35%) 73.33-80 77.77 (37.26%)
T4(103M) 60-86.66 73.33 (10%) 66.66-73.33  69.99 (23.53%)
BA T5(104M) 80-86.66 83.33 (25%) 80-86.66 83.33(47.07%)
T6(10°5M) 86.66-93.33 91.11(36.68%) 80-86.66 84.44 (49.02%)

Table 2. Shoot and Root length of two tomato varieties under various treatments.

Raton Persimmon
Shoot length (cm) Root length (cm) Shoot length (cm) Root length (cm)
Treatment Range  Mean(x+se) Range Mean(x+se) Range Mean(x+se) Range Mean
(x+se)
Control 4.2-5 4.6+£0.23 2-2.7 2.4+0.21 3.4-3.7 3.53+0.17 2.7-3 2.86+0.09
T1 3.5-4 3.76+0.14 4.2-4.5 4.4£0.09 3.5-4.1 3.76+0.09 3-4 3.5+0.28
NAA T2 5.5-6 5.73+0.14 4.2-5 4.56+0.23 4.9-5.5 5.2+0.17 4.5-5 4.67£0.16
T3 7-7.5 7.33£0.16 6-6.5 6.2+0.15 6.5-6.8 6.6+0.09 5.5-6 5.7+0.15
T4 5.5-6 5.76+0.14 4-5 4.5+0.29 4-4.5 4.26+0.14 2.5-3.2 2.9+0.21
BA Ts 7-7.5 7.2+£0.16 4-4.5 4.16+0.16 6.5-6.9 6.67+£0.12 4-4.5 4.25+0.16
T6  9-10 9.5+£0.28 6-7 6.5+0.29 8-8.9 8.46+0.26 4-5 4.5+£0.29

Values are mean of 3 replicates + standard error (n=3).

Spot phytochemical analysis

Spot phytochemical analysis of two tomato

(Solanumlycopersicum 1L.) varieties, Raton and
Persimmon were examined qualitatively for their
alkaloid, flavonoid, glycoside, terpenoid, saponin,
tannin and phenol content. The result has revealed

the presence of alkaloid, flavonoid, glycoside,

terpenoid and tannin in both Raton and Persimmon,

but absent of saponin and phenol in

Persimmon(Table 4).

In 2,2-diphenyl-1-picrylhydrazyl radical scavenging
assay, scavenging values (ICso) are presented in

(Table 5). The ICs0 value of Raton and Persimmon

67 | Nasrin et al.



were respectively 29.2 mg/ml and 38.1 mg/ml. ICso
value of the positive control (ascorbic acid) was 11.5
mg/ml. Here, Bangladeshi variety Raton showed

comparatively lower ICso value (29.2 mg/ml) than
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antioxidant activity, and higher is lowest activity. So,
this result shows that Raton (red tomato) contains
higher antioxidant activity than Persimmon (yellow

tomato). Fig. 4 shows the dose response curve of two

American variety Persimmon (38.1 mg/ml). It is tomato  varieties (Raton and Persimmon).
mentioned that lower ICso value indicates highest
Table 3. Statistical analysis (ANOVA) of shoot and root length of two tomato varieties.
Shoot length:
Source of variation df SS MS F Comment
Variety (V) 1 6.248571 6.248571 77.57321 *
Plant hormone (PH) 2 44.98698 22.49349 279.2466 *
Concentration 2 0.055714 0.027857 0.345832 *
Replication 2 22.93643 11.46822 142.3728 ns
VXPH 2 57.20611 28.60306 355.0041 *
Error 32  2.57762 0.080551
Total 41 134.0114
Variables Mean data
Variety
Raton 6.2714292
Persimmon 5.5P
LSD 0.1784
Plant hormone
Control 4.083333°¢
NAA 5.4b
BA 6.9722222
LSD 0.1927
Concentration
103 M 4.391667¢
104 M 6.191667P
105 M 7.9752
LSD 0.2360
ns=not-significant, *=significant (P<0.05)
Root length:
Source of variation df SS MS F Comment
Variety (V) 1 4.211667 4.211667 38.0408 *
Plant hormone (PH) 2 22.18063 11.09032 100.1704 *
Concentration 2 3.489524 1.744762 15.75911 *
Replication 2 0.190476 0.095238 0.860213 ns
VXPH 2 26.98603 13.49302 121.8722 *
Error 32  3.542863 0.110714
Total 41 60.60119
Variables Mean data
Variety
Raton 4.676192
Persimmon 4.042857>
LSD 0.209159
Plant hormone
Control 2.633333¢
NAA 4.8388892
BA 4-455556°
LSD 0.2259018
Concentration
103 M 3.825¢
104 M 4.391667P
105 M 5.7252
LSD 0.276692

ns=not-significant, *=significant (P<0.05)
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In case of five different concentrations (20, 40, 60, 80
and 100 mg/ml) the % scavenging activity of tomato
variety Raton was respectively 38.82%, 63.82%,
66.44%, 67.76% and 70.39% (mean % 61.446), and in
case of Persimmon, % of scavenging activity was
36.34%, 51.16%, 54.36%, 55.81% and 57.56% (mean %
51.046).For ascorbic acid % scavenging was 86.32%,
88.67%, 90.92%, 91.84% and 96.18% (mean %
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90.786). Statistical analysis with mean separation
data on antioxidant activities are presented at table 6.
It is observed that the treatment sample and
concentration of varietywere significantly different at
5% level. Treatment replication was not significant as
expected. Mean separation data show that tomato
genotypes Raton and Persimmon were significantly

different with each other.

Table 4. Spot phytochemical screening of fruits of tomato (Solanumlycopersicum L.).

Phytochemicals Raton Persimmon
Alkaloids + +
Flavonoids + +
Glycosides + +

Saponins + _

Tannins + +
Terpenoids + +

Phenols +

Note: + = Positive/ Present; - = Negative/Absent.

Table 5. DPPH radical scavenging activity of two tomato varieties comparing with ascorbic acid.

Name ofsample  Concentration mg/ml % of scavenging Mean % of scavenging ICso mg/ml
A B (x £ se)
20 86.39 86.24 86.32+0.08
40 88.74 88.60 88.67+0.06
Ascorbic acid 60 90.95 90.88 90.9240.04 11.5
80 91.91 91.76 91.84+0.08
100 96.25 96.10 96.18+0.08
20 38.16 39.47 38.82+0.65
40 63.63 64.01 63.82+0.18
Raton 60 65.94 66.87 66.44+0.46 29.2
80 67.11 68.42 67.76+0.66
100 69.74 71.05 70.39£0.65
20 36.05 36.63 36.34+0.29
40 50.56 51.78 51.16+0.61
Persimmon 60 54.68 55.98 54.36+0.64 38.1
8o 55.93 55.71 55.81+0.11
100 57-33 57.79 57.56+0.23

[Note: ICso value, the concentration ofsample required for 50% scavenging of DPPH].

Discussion

The study was conducted to investigate the
germination potential, phytochemical analysis and
antioxidant activity of Raton and Persimmon.Seed
germination was done to assess changes caused by
plant hormones such as, NAA and BA. Although seed
germination is an internallyregulated process

influenced by genotype,external factors such as light,

temperature,moisture and the presence of certain

chemical compounds (phytohormones or

organicacids) also  strongly influence this
process(Finkelstein, 2004; Kuceraet al,, 2005). In
this study, highest germination rate and the longest
shoot, root length was observed at 105 M of BA in
both varieties.NAA also showed significant changes in
development

germination rate and seedling

69 | Nasrin et al.



comparing to control (Table 1; Table 2).Nawaz et al.
(2013) also reported improved germination potential
and seedling establishment in tomato at 10 ppm of BA
and kinetin. In other report, NAA treatments
drastically inhibited both shoot and root elongation in
tomato at any concentration and stage but did not
affect germination percentage (Bakrimet al.,
2007).Several studies showed that application of
differentbiostimulantes and plant growth regulator
may increase the germination ability of seeds and
various terrestrial

seedling vigor in plants
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(Swaminathaan and Srinivasan, 1996). Lashbrooket
al. (1998) reported that
Lycopersicumesculentumseed germination has been
shown to be promoted by the plant hormone
ethylene. Cytokinins are involved in a variety of
processes in the growth and development of plants
including cell division, root formation, leaf
senescence, stomatal behavior, and chloroplast
development (Davies, 1995; Brault and Maldiney,

1999).

Table 6. Statistical analysis (ANOVA) of antioxidant activity of two tomato varieties.

Source of variation df SS MS F Comment

Sample 2 8427.216 4213.608 218.2593 *

Concentration 1611.964 402.991 20.87439 *

Replication 1 1.708853 1.708853 0.088516 ns

Error 22 424.7214 19.30552

Total 29 10465.61

Variables Mean data
Sample

Ascorbic acid 90.7864

Raton 61.446P

Persimmon 51.046¢

LSD 4.075149
Concentration

20 mgml+ 53.82333P

40 mgml-+ 67.886672

60 mgml— 70.883332

80 mgml+ 71.806672

100 mgml+ 74.712

LSD 5.260995

ns=not-significant, *=significant (P<0.05).

In another study, phytochemical investigation was
made to identify the phytochemical constituents of
Raton and Persimmon, and the results showed the
presence of alkaloid, glycoside,flavonoid, tannin and
terpenoid in both Raton and Persimmon, whereas
saponin and phenol were absent in Persimmon (Table
4).The studied phytochemicals are reported to
possess good antioxidant activities and has been
reported toshow numerous biological effects
including anti-inflammatory and antitumor activities
(Sarlaet al., 2011).Therefore, tomato as one of the
most versatile and widely-used food plants could play
an important role in human diet.Plants contain some
which

physiological action on the human body and these

organic compounds provide definite

bioactive substances include tannins, alkaloids,

carbohydrates, terpenoids, steroids and flavonoids

(Edogaet al., 2005).

There are reports where screening revealed the
presence of compounds such as tannins, flavonoids,
alkaloids, phenols etc. in tomato (Akilanet al.,
2014).Wilcox et al. (2003) shows that tomato
contains many nutrients and secondary metabolites
that are important for human health: folate,
potassium, vitamins C and E, flavonoids, chlorophyll,

[-carotene and lycopene.

On the basis of the scavenging ability of the free
radicals for DPPH, the highest antioxidant activity
was found in Raton (Table 5).
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Fig. 2. The effect of plant hormones at three concentrations on shoot lengthofRaton and Persimmon. Each value

represents the mean + SE of 3 replications.

The DPPH assay has been largely used as a quick,
reliable and reproducible parameter to search for the
in vitrogeneral antioxidant activity of pure
compounds as well as plant extracts (Kolevaet al.,
2002; Goncalveset al.,2005). DPPH is one of the
compounds that possess a proton free radical with a
which

significantly on exposure to proton radical scavengers

characteristic absorption, decreases
(Yamaguchi et al.,, 1998). A freshly prepared DPPH

solution exhibits a deep purple color. The
transformation of color change from purple to yellow,

which is measured spectrophotometrically. The

DPPH free radical, which is at its maximum
wavelength at 517 nm, can easily receive an electron
or hydrogen from antioxidant molecules to become a
stable  diamagnetic = molecule (Soareset al.,
1997).There are already many reports where several
scientists said that tomato contains antioxidants.
Fernandez-Ruiz et al. (2011) reported that tomato is a
good source of antioxidants like lycopene, vitamin C
and tocopherols, additional carotenoids (p-carotene,
lutein and zeaxanthin), trace minerals (selenium,
copper, manganese and zinc) and phytonutrients

including flavonoids (naringenin, rutin, kaempferol
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and quercetin) and hydroxycinnamic acids (caffeic,
ferulic and coumaric acid). Kaur and Harish (2002)
have found that tomato has 70.8% (ethanol extract)
and 56.3% (water extract) antioxidant activity using a

model system consisting of B carotene-linoleic acid.
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The difference between their result and the present
study might be due to differences in the methodology
or the difference in the solvent used for extraction of

the sample and genotypes of tomato.
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Fig. 3. The effect of plant hormones at three concentrations on root length ofRaton and Persimmon. Each value

represents the mean + SE of 3 replications.
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Fig. 4. DPPH radical scavenging activity of two tomato varieties (Raton and Persimmon).

The studied sample Raton was red and Persimmon
was Yellowish in color. In an experiment Waliaet al.
(2010) reported that there are differences in
antioxidant composition between red and yellow
tomato cultivars. They analyzed fourteen commercial
cultivars of tomato for their antioxidant composition.
There was significant difference (p<0.05) in lycopene

and phenolic contents between red and yellow

cultivars. Red cultivars had higher lycopene content
than yellow cultivars. Mean total polyphenolic
content and total antioxidant activity in red cultivars
was also higher than those in yellow cultivars. The
result is same in the present investigation. The
tomato variety Raton which is red in color shows
higher antioxidant activity than yellow color

Persimmon which is significantly different (P<0.05)
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according to studied ANOVA.This result isalso
supported by our phytochemical analysis. Here, the
studied sample showed the presence of alkaloid,
terpenoid, saponin, glycoside, tannin, phenol and
flavonoid. From the previous reports it is noticed that
mentioned  phytochemicals have antioxidant
properties. As for example, Adnan et al. (2013),
PlantaMedica (2004), Foti (2007), Pietta (2000),
Plumb et al. (1999), Grassmann (2005) reported that
alkaloid,

terpenoid (respectively) have antioxidant properties.

saponin, phenol, flavonoid, glycoside,
So, due to the presence of examined phytochemicals
in both Raton and Persimmon varieties showed
significant antioxidant activity. As Raton is red in
color supposed to be contained high amount of those
biochemicals than Persimmon (yellow color). Though,
in this experiment quantitative test had not been
done but there are reports, where it showed that red
tomato contains higher antioxidant compound than

yellow tomato (Waliaet al., 2010).

Conclusion

From the above discussion, it can beconcluded that as
tomato is easy to seed germinate and because it is
ranked among the most important crops throughout
the world, the improved capacity of seed germination
by the plant hormones could be useful in increasing
commercial exploitation of tomato in the field of
biotechnology.Moreover, qualitative phytochemical
screening and nutraceutical like antioxidant activity
of tomato suggests that tomatohas a rich amount of
valuable ingredients that are beneficial for health. So,
further investigations on the isolation and
identification of bioactive components would help to

ascertain its potency.
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