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Abstract: Tomato (Solanum lycopersicum L.) is one of the most important vegetables worldwide because of its high
consumption, year round availability and large content of health related components. Tomatoes contain a variety of
phytochemicals such as lycopene, -carotene, vitamin C, quercetin glycosides, naringenin chalcone and chlorogenic acid
and have good health protective effects. The present work is to search antimicrobial activity of methanol (E1),ethanol
(E2),acetone(E3),chloroform (E4) and ether (E5) extracts from tomato fruits. The antibacterial property was evaluated by
using agar diffusion method using bacterial cultures Staphylococcus aureus (ATCC 9144),Bacilus subtilis (ATCC 6633),
Pseudomonas aeruginosa (ATCC 27853), Escherichia coli (ATCC 25922) and fugal culture of Aspergillus niger
(ATCC 9029), Aspergillus flavus (ATCC 204304), Candida albicans (ATCC 10231). By observing it was found that
most of the extracts executed moderate to good antimicrobial activity against the tested micro-organisms. The extracts
were active against all the tested microorganism for anti-bacterial activity with range of MIC values for S.aureus ( MIC:
15-39 pg /ml), E.coli ( MIC: 16-38 ug /ml) ,P.aeruginosa (MIC:15-39 pg /ml) and B.subtilis ( 14-39 pg /ml) The
extracts were active against all the tested microorganism for anti-fungal activity with the range of MIC values for

A.niger (MIC :17-39 pg/ml),A.flavus (18-37 pg/ml) and C.albicans (16-35 pg/ml).
Keywords: Solanum lycopersicum L., Phytoconstituents, Lycopene, antibacterial activity, Antifugal activity

INTRODUCTION

Tomato (Solanum lycopersicum L.) is one of
the most important vegetables worldwide because of its
high consumption, year round availability and large
content of health related components [1]. The
consumption of tomatoes has been proposed to reduce
the risk of several chronic diseases such as
cardiovascular diseases and certain types of cancer and
especially prostate cancer [2, 3]. In addition, tomato
consumption leads to decreased serum lipid levels and
low density lipoprotein oxidation [4].
Tomatoes contain a variety of phytochemicals,
including carotenoids like lycopene(highest
concentration -85%),phytoene, phytofluene and the
provitamin A, carotenoid B-carotenoid, polyphenols
including quercetin, kaempferol, naringenin, neutriants
like folate vit-C, vit-E, vit-K vit-B, phosphorus,sulphur
potassium calcium,iron (significant quantities),sugars
like aldoses, ketoses, disaccharides, polysaccharides
mainly starch, proteins and amino acids, enzyme
polyphenol  oxidase,phytosterol  like  cholesterol,
sitosterol and small quantities of fats. All of these are
known to contribute significantly to the antioxidant
activity of tomato fruit [3, 5]. These health protective
effects have been widely attributed to the presence of
key antioxidants such as lycopene, -carotene, vitamin
C, quercetin glycosides, naringenin chalcone and
chlorogenic acid.

The number of infections which are caused by
multi drug resistant gram positive and gram negative

pathogens and viruses are life threatening for human
being. Infections caused by these organisms pose a
serious challenge to the scientific community and need
for a effective therapy has lead for novel antimicrobial
agents. The objective of the present work is to search
antimicrobial activity of methanol (E1),ethanol
(E2),acetone(E3),chloroform (E4) and ether (E5)
extracts from tomato fruits.

MATERIAL AND METHODS
Drugs and Chemicals

Standard drug Ciprofloxacin, Ketoconazole
were purchased from Local Retail Pharmacy Shop and
Solvents and other chemicals were used from
Institutional Store and  were of analytical grade.
Bacterial cultures Staphylococcus aureus (ATCC
9144),Bacilus subtilis (ATCC 6633), Pseudomonas
aeruginosa (ATCC 27853), Escherichia coli (ATCC
25922) and fugal culture of Aspergillus niger (ATCC
9029), Aspergillus flavus (ATCC 204304), Candida
albicans (ATCC 10231) were obtained from
Biotechnology Lab of the Institute and maintained on
Nutrient agar slant and fungus strains were maintained
on Sabouraud dextrose broth at 4°C.

Extraction

Weigh 20 g of red tomato paste (ripe tomatoes
can be mashed to prepare a paste) into a 250 ml round-
bottomed flask. Add 50 ml of methanol and 60 ml of
dichloromethane. Heat the mixture under reflux for 5
min on stem-bath with frequent shaking. Filter the
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mixture under suction and transfer the filtrate to a
separatory funnel. Wash this mixture containing
lycopene with three portions of 150 ml each with
sodium chloride solution. Dry the organic larger over
anhydrous magnesium sulfate. Filter and evaporate
most of the solvent in vacuum without heating.

The fruit paste of tomato were extracted with
methanol (E1),ethanol (E2),acetone(E3),chloroform
(E4) and ether (E5) and tested for phytochemical and
antimicrobial activities.

Preliminary Phytochemical studies

Preliminary  phytochemical studies for
identification for reducing sugar, pentoses, hexose,
disaccharides, starch, glycogen , proteins and amino
acids, sterols, carotinoids, flavaoids, and polyphenols
were performed using standard procedure [6,7].

Antimicrobial studies using Paper disc diffusion
method

The antibacterial property was evaluated by
using agar diffusion method [8,9]. The sterilized
(autoclaved at 120°C for 30 min) medium was
inoculated (1mL/100mL of medium) with the
suspension [10° cfu m/l (colony forming unit per
milliliter)] of the microorganism (matched to
McFarland barium sulphate standard) and poured in
Petridish to give a depth of 3-4mm. The paper
impregnated with the test compounds (50, 100,150

pg/ml in dimethyl formamide) was placed on the
solidified medium. The plates were pre-incubated for
lhr at RT and incubated at 37 °C for 24 hr for anti-
bacterial and antifungal activities respectively.
Ciprofloxacin (100 pg/disc) and Ketoconazoloe (100
pg/disc) was used as a standard.

MIC was determined by agar streak dilution
method. A stock solution of the synthesized compounds
(100ug/ml) in Dimethyl formamide was prepared and
graded quantities of the test compounds were
incorporated in specified quantities of molten nutrient
agar medium. A specified quantity of the medium
containing the compounds was poured into a Petri dish
to give a depth of 3-4mm and allowed to solidify.
Suspension of the micro-organism were prepared to
contain approximately10°® cfu m/l and applied to plates
with serially diluted compounds in Dimethyl formamide
to be tested and incubated at 37°C for 24hr. for bacteria
and fungi. The MIC was considered to be the lowest
concentration of the test substance exhibiting no visible
growth of bacteria on the plate. The observed MIC is
represented in table.

RESULT AND DISCUSSION

The phytochemical analysis of various extracts was
performed using standard procedure and have found
following phytoconstituents given in Table-1.

Table-1: Phytochemical analysis of various extracts of Tomato (solanum lycopersicum L.)

Phytoconstituents

Presence in Extracts

Reducing sugars

E1l (+), E2(+), E3(+), E4(-), E5 (-)

Pentoses

El ('): EZ(')v E3(')1 E4(-), ES (')

Ketohexose

El (+), E2(+), E3(+), E4(-), E5 (-)

Disaccharides

E1 (+), E2(+), E3(+), E4(-), E5 (-)

Monoaccharides

E1 (+), E2(+), E3(+), E4(-), E5 (-)

Starch

E1 (+), E2(+), E3(+), E4(+), E5 (+)

Glycogen and dextrin

El (), E2(-), E3(+), E4(-), E5 (-)

Aromatic amino acid

E1 (+), E2(+), E3(+), E4(-), E5 (-)

Tyrosine El (+), E2(+), E3(-), E4(-), E5 (-)

Typtophan E1 (+), E2(+), E3(+), E4(-), E5 (-)

Arginine El (+), E2(+), E3(+), E4(-), E5 (-)

Alpha amino acids and dipeptides E1 (+), E2(+), E3(-), E4(-), E5 (-)
Sterol E1l (-), E2(-), E3(-), E4(+), E5 (+)

Carotenoids E1l (+), E2(+), E3(+), E4(-), E5 (-)

Poly phenols El (-), E2(-), E3(-), E4(+), E5 (+)
Flavanoids E1 (-), E2(-), E3(-), E4(+), E5 (+)

Methanol Extract(E1), Ethanol Extract(E2), Acetone Extract(E3),Chloroform Extract(E4) and Ether Extract(E5)

Presence(+ ), Absence(-).

The observed zone of inhibition was compared
with standard these observed zones of inhibition are
represented in Table-2 and Table-3.

The MIC was considered to be the lowest
concentration of the test substance exhibiting no visible
growth of bacteria on the plate. The observed MIC is
represented in Table-4 and Table-5.
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Table-2: Zone Of Inhibition (mm) Of Bacteria

NAME OF THE | S. Auereus E.coli P.aeruginosa B.subtilis
EXTRACTS
CONCENTRATION (pg/disc)
50 100 150 50 100 150 50 100 150 50 100 150
El 16 19 22 17 19 20 14 16 18 14 15 18
E2 19 20 23 20 22 23 19 20 22 17 19 21
E3 17 18 19 18 20 21 17 18 20 15 17 19
E4 18 19 20 19 21 22 18 19 21 16 18 20
E5 15 17 16 16 18 20 15 16 19 14 15 17
CIPROFLOXACI 38 38 38 38 38 38 37 37 37 30 30 30
N
(100pug/ml)
Methanol Extract(E1), Ethanol Extract(E2), Acetone Extract(E3),Chloroform Extract(E4) and Ether Extract(E5),
Control: DMF , Standard — Ciprofloxacin
Table-3: Zone Of Inhibition (Mm) Of Fungi
A. niger A. flavus B. albicans
NAME OF THE EXTRACTS
CONCENTRATION (pg/disc)
50 100 150 50 100 150 50 100 150
El 19 20 23 20 20 22 18 20 22
E2 18 19 21 19 19 21 17 19 21
E3 17 16 19 16 18 19 16 19 20
E4 20 22 24 21 22 23 19 21 23
E5 17 14 15 16 16 17 15 16 19
KETOKONAZOLE 38 38 38 35 35 35 36 36 36
(100pg/ml)
Methanol Extract(E1), Ethanol Extract(E2), Acetone Extract(E3),Chloroform Extract(E4) and Ether Extract(E5),

Control: DMF , Standard — Ketokonazole
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Table-4: Minimum Inhibitory Concentration(MIC) of Extracts(Bacteria

EXTRACTS MINIMUM INHIBITORY CONCENTRATION (pg/ml)
S. aureus E. coli P. aerug B. subt.
El 36 31 32 35
E2 15 20 29 31
E3 33 32 15 33
E4 17 16 39 14
ES5 39 38 35 39
Ciprofloxacin 0.2 0.2 0.2 0.2
Table-5: Minimum Inhibitory Concentration(MIC) of Extracts(Fungi):
EXTRACTS MINIMUM INHIBITORY CONCENTRATION (pg/ml)
A. niger A. flavus C. albicans
El 17 36 32
E2 35 31 16
E3 34 40 30
E4 25 18 21
ES 39 37 35
KETOCONAZOLE 6.1 6.1 6.1
The various extracts posses both antibacterial activity against the tested micro-organisms. The
and antifungal activity. These activities are due to extracts were active against all the tested

presence of phytoconstituents mainly phenolic and
sterols compounds.  This may be the reason of
Chloroform Extract(E4) and Ether Extract(E5) showed
more antibacterial activities. Previous literature showed
that phenolic compound showed good antibacterial
activity [10].

Lycopene, the red pigment of tomato, is a
tetraterpene assembled from eight isoprene units
composed entirely of carbon and hydrogen, containing
11 conjugated and two nonconjugated carbon-carbon
double bonds [11]. Various studies have shown that the
consumption of a lycopene-rich diet reduces the
incidence of cancers and heart diseases. Lycopene
possesses antibacterial and antifungal properties [12,
13]. It is an effective adjuvant in the treatment of
gingivitis along with oral prophylaxis [14]. Lycopene
exerts potent antifungal activity against Candida
albicans by causing significant damage to the cell
membrane [15].

CONCLUSION
By observing it was found that most of the
extracts executed moderate to good antimicrobial

microorganism for anti-bacterial activity with range of
MIC values for S.aureus ( MIC: 15-39 pg /ml), E.coli (
MIC: 16-38 ug /ml) ,P.aeruginosa (MIC:15-39 pg /ml)
and B.subtilis ( 14-39 pg /ml) The extracts were active
against all the tested microorganism for anti-fungal
activity with the range of MIC values for A.niger (MIC
:17-39 pg/ml),A.flavus (18-37 pg/ml) and C.albicans
(16-35 pg/ml).

REFERENCES

1. Dewanto V, Wu X, Adom KK, Liu RH.
Thermal processing enhances the nutritional
value of tomatoes by increasing total
antioxidant activity. J Agric Food Chem.
2002;50(10):3010-3014.

2. Hollman, P.C.H., M.G.L. Hertog and M.B.
Katan, Analysis and health effects of
flavonoids. Food Chemistry, 1996; 57: 43-46.

3. Rao, A.V.and S. Agarwal. Role of lycopene as
antioxidant carotenoid in the prevention of
chronic disease. Nutrition Research, 1999;19:
305-323.

4. Agarwal, A., H. Shen, S. Agarwal and A.V.
Rao. Lycopene Content of Tomato Products:

37



Murali Krishna et al., Sch. Acad. J. Biosci., 2013; 1(2):34-38

Its Stability Bioavailability and In vivo
Antioxidant Properties J. Med. Food, 2001; 4:
9-15.

Abushita, A.A., H.G. Daood and P.A. Biacs.
Change in carotenoids and antioxidant
vitamins in tomato as a function of varietal and
technological factors. J. Agric. Food Chem.,
2000; 48: 2075-2081.

Kokate CK, Practical Pharmacognosy, 5th
Edn, Vallabh Prakasham, 1991, 107-121.
Jayaraman J, Laboratory Manual in
Biochemistry, 1st Edn, New age international
(p) Ltd, 1981, 51.

Vibhor K Jain, Sudeep Mandal, Dibyajyoti
Saha,, Bindu Jain.Synthesis, characterization
and evaluation of antibacterial and antifungal
activity of triazole derivatives of gallic acid
International Journal of Applied Biology and
Pharmaceutical Technology. 2010; 1 (3):
1300-1311.

Gaud RS, Gupta GD. Practical microbiology.
3"edition 2004: 41.

10.

11.

12.

13.

14.

15.

Puupponen-Pimia R, Nohynek L, Meier C,
Kéahkdnen M, Heinonen M, Hopia A, Oksman-
Caldentey KM. Antimicrobial properties of
phenolic compounds from berries. J Appl
Microbiol. 2001; 90(4):494-507.

Agarwal S, Rao AV. Tomato lycopene and its
role in human health and chronic diseases. Can
Med Assoc J 2000;163:739-744.

Dahan K, Fennal M, Kumar NB. Lycopene in
the prevention of prostate cancer. J Soc Integr
Oncol 2008;6:29-36.

Rao AV. Lycopene, tomatoes, and the
prevention of coronary heart disease. Exp Biol
Med (Maywood) 2002;227:908-913.

Chandra RV, Prabhuji ML, Roopa DA,
Ravirajan S, Kishore HC. Efficacy of lycopene
in the treatment of gingivitis: A randomised,
placebo-controlled clinical trial. Oral Health
Prev Dent 2007;5:327-336.

Sung WS, Lee IS, Lee DG. Damage to the
cytoplasmic membrane and cell death caused
by lycopene in Candida albicans. J Microbiol
Biotechnol 2007;17(1):797-804.

38



