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ABSTRACT:      

Tomato is the public surname for Solanum lycopersicum that belongs to family of Solanaceae. 
The aim of the present study to estimate the biological effect of tomato leaves extract on Escherichia 
Coli and to identify on the best solvent gives the highest amount of extract. Tomato leaves ( Solanum 
Lycopersicum) were collected of  a farm near the Euphrates river in Ramadi city/Anbar governorate/
Iraq. A 50 g of dried powder of tomato leaves were mixed (ratio 1/10) in glass beaker with 500 ml 
of solvent ( aqueous ,ethanolic , organic ). The extracts were filtered and placed into Petri dishes and 
incubate in oven under 50oC for three days to evaporate the solvents and get the extract (crude) and 
the zone of inhibition’s diameter was measured to the closest millimeter (mm) during the screening 
of the anti-bacterial activity using the well diffusion method. The findings of these study demonstrate 
that aqueous solvent gave the highest amount of extract, recovery reached (21.84%), followed by the 
alcoholic extract (17.918%), while the lowest recovery amount of extract was in the organic solvent 
reached (3.642%). The present study revealed that tomato ethanolic extract gave the highest inhibi-
tion (22 mm) against E.Coli bacteria at 100 mg/dl concentration ,while the lowest inhibition recorded 
(9 mm) at 10 mg/dl concentration. Our study suggest that tomato leaves are consider important part 
of plant  and it a potential source of natural antimicrobial factors.:
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مستخلص:

ــة  ــن الدراس ــدف م ــة. Solanaceae  اله ــي إلى عائل ــذي ينتم ــي لـــ Solanum lycopersicum ال ــم العلم ــو الاس ــم ه الطماط
الحاليــة هــو تقديــر الفعاليــة البيولوجيــة لمســتخلص أوراق الطماطــم عــى البكتيريــا القولونيــة والتعــرف عــى أفضــل مذيــب مــن 
ــة مــن  ــة الاســتخلاص والحصــول عــى اعــى كمي المذيبــات الثــلاث المســتخدمة ) المائــي، الكحــولي، العضــوي ( مــن حيــث كمي
المــادة الخــام مــن اوراق الطماطــم. جمعــت اوراق الطماطــم مــن مزرعــة محاذيــة لنهــر الفــرات في مدينــة الرمــادي/ محافظــة الانبــار/
العــراق وتــم تصنيفهــا في مركــز دراســة الصحــراء في جامعــة الانبــار للتعــرف عــى هويــة النبــات بعــد ذلــك تــم غســلها مــن الاتربــة 
وتقطيعهــا وتجفيفهــا تحــت اشــعة الشــمس غــير المبــاشرة وتــم ســحقها للحصــول عــى مســحوق ناعــم وتــم مــزج 50 غــم  مــن 
ــع.  ــة النق ــبة )1:10( بطريق ــوي( بنس ــولي، عض ــي ، إيثان ــب )مائ ــن المذي ــل م ــع 500 م ــي م ــر زجاج ــف في بيك ــحوق المجف المس
ــة  ــدة ثلاث ــة لم ــة مئوي ــرارة 50 درج ــة ح ــت درج ــرن تح ــا في الف ــري واحتضانه ــاق ب ــا في أطب ــتخلصات ووضعه ــيح المس ــم ترش ت
ــة   ــة البايلوجي ــاس الفعالي ــالأكار لقي ــر ب ــة الحف ــتخدمت طريق ــام(، واس ــتخلص )الخ ــى المس ــول ع ــات والحص ــير المذيب ــام لتبخ أي
للمســتخلص الايثانــولي وتــم قيــاس قطــر التثبيــط بالمليمــر . أظهــرت نتائــج هــذه الدراســة أن المذيــب المائــي أعطــى أعــى كميــة 
مــن المســتخلص، حيــث بلغــت نســبة الاســتخلاص  )21.84٪( ، يليــه المســتخلص الكحــولي )17.918٪( ، بينــما كانــت أقــل 
كميــة مــن المــادة الخــام  في المذيــب العضــوي )3.642٪(. كــما اشــارت الدراســة أن مســتخلص الطماطــم الإيثانــولي أعطــى أعــى 
تثبيــط )22 ملــم( ضــد البكريــا القولونيــة عنــد الركيــز 100 ملغــم / ديســيلر ، بينــما ســجل أقــل تثبيــط )9ملــم( عنــد الركيــز 10 
ملغــم/ ديســيلر. وتقــرح دراســتنا إلى أن أوراق الطماطــم تعتــر جــزءًا مهــمًا مــن النبــات وأنهــا مصــدر محتمــل للعوامــل الطبيعيــة 

ــات: المضــادة للميكروب
الكلمات المفتاحية : أوراق الطماطم ، المستخلص ، البكريا القولونية ، التثبيط البكتيري ، المذيبات .
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INTRODUCTION: 
Tomato are the common name for ( 

Solanum Lycopersicum ) belongs to the 
Solanaceae family that comprises over 
3,000 species ,and considered essen-
tial vegetable economically ,because 
to its (nutritious value, relish, acces-
sibility, affordability),and rich in (vi-
tamins, nutrients, phytochemicals and 
dietary fibers) ,for that  noted an rise 
in demand  in aggregate world produc-
tion with rise 46.87 percent, which in 
2001 about 108 million tons after that 
in 2008 the production exceeded 130 
million tons then reached in 2011 to 
159 million tons.[1][2][3][4]. Tomato 
are a precursor source of antioxidants 
commonly used in Mediterranean diet,  
along with carotenoids , other antiox-
idant compounds present in tomato 
like (tocopherols ,phenols and ascorbic 
acid) play a crucial function to preven-
tion diseases[5]the antioxidant compo-
nents and of six high-lycopene (Lyco 
1, Lyco 2, HLY 02, HLY 13, HLY 18 
and Kalvert. These species of plants are 
source of bioactive chemicals  and rich 
in (terpenoids, phenolic compounds, 
and other secondary metabolites) with 
biological activities (anti-proliferative, 

anti-mutagenic, chemopreventive, an-
ti-inflammatory properties and antig-
enotoxic) and each on have advantages 
of  human health [6] .

Tomatoes produce great amount of 
C-aminobutyric acid at fruit develop-
ment , despite presence rich nutrients 
(such as alkaloids , Vitamin E ,Vitamin 
C ,  and lycopene)[7]. In the body the to-
mato has detoxification influence ,may 
be because existence of chlorine and 
sulfur in tomato sulfur un tomato keeps 
the liver from cirrhosis [8]. Regardless 
of their nutritional value, tomatoes (So-
lanum lycopersicum) was confirmed 
to have cardioprotective impact at the 
endothelium and platelet levels, wheth-
er they are fresh or processed (such as 
tomato paste)[9]. Studies showed a sig-
nificant converse connections between 
tomato consuming and danger of partic-
ular kinds of cancer,  age-related mac-
ular degeneration and cardiovascular 
diseases, due to its contain the mixture 
balanced of mineral  compounds  and 
antioxidants such as  (alcohol ,fatty acid, 
tocopherol and phenolic compounds, 
vitamins E and C, lycopene, β-carotene 
, lutein, flavonoids like quercetin, and 
hydroxycinnamic acid derivatives)[10]
[11][12][13]. 
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The one of major issues of the toma-
to industry in the wide world are dis-
eases , and the sensitivity of tomato to 
numerous pathogenic microorganisms 
causes to a strong utilize of agrochem-
icals[14]among which Proteobacteria 
was the most represented (90%. The 
chlorophyll content in plant denotes to 
plant  veracity and is highly linked to 
its physical status[15]. Tomato supply 
a unique species of phytonutrients .Its 
high extremely source of enzyme-pro-
moting molybdenum, heart-healthy 
potassium, blood sugar-balancing 
manganese, heart-healthy magnesium, 
vitamin B6, folate, ,dietary fiber, nia-
cin, phosphorus, vitamin E, vitamin B1, 
energy-producing iron, bone healthy 
copper and muscle building protein 
[16]. Microorganisms are existence in 
nature in everywhere .Gram negative 
pathogens chiefly Escherichia coli is 
found in the environment in  anywhere  
almost and remains discriminately one 
of the main reasons for contamination 
of food [17], Klebsiella pneumoniae 
and Escherichia coli are reported as 
causal factors of foodborne diseases, 
which existing in various sources espe-
cially raw vegetables[18].

MATERIALS AND  METHODS  
Source and identification of plant 

(Scientific classification)
Tomato leaves plant (Solanum Ly-

copersicum) collected of a farm near 
the Euphrates river in AL-Ramadi-An-
bar governorate/Iraq .The plant was 
identified at the Center of Desert Stud-
ies Herbarium- University of Anbar  as 
the following :

Division : Spermaphyta
Subdivision : Angiospermae
Class : Dicotyledones 
Order : Solanales 
Family :Solanaceae 
Gunus : Lycopersicon 
Species :Lycopersicon , Esculentum

Preparation of Extract 
The leaves of the tomato plant were 

cutting and washed to rid it of dust and 
then dried under indirect sunlight and 
crushed into powder by using the pes-
tle and mortar and put in dry and clean 
bags until use. A 50 g of dried powder 
tomato leaves were weighed and mixed 
with 500 ml of  solvent (ratio 1/10) in 
glass beaker with closed the top with 
aluminum foil to prevent the evapora-
tion and then shaken  by using magnet-



ic stirrer , the extraction was performed 
three times for three solvents ( aque-
ous , ethanolic , organic ). The extracts 
were filtered through Whatman (No.1) 
filter paper under rarefied pressure, the 
solution containing extract were placed 
into petri dishes and incubating in oven 
under 50oC for three days to evaporat-
ed the solvents and concentrated the 
extract (crude) .The dried extracts were 
collected in plastic container and weigh 
before and after  putting the extracts to 
determine the percentage for each ex-
tract and kept in airtight containers at 
4°C until performed the antimicrobial 
activity.

Antimicrobial assays.
A female patient with an acute and 

recurring urinary tract infection was 
the source of the pathogenic bacteria at 
Al-Ramadi Teaching Hospital in Iraq. 
The technique relies on dilution and 
was created by employing ethylene 
glycol, a solvent that is inert to micro-
organisms[19], and using ethylene gly-
col to reduce the quantity to 2 ml to get 
the final concentrations of (1–10%), 
repeated concentrations of the extract 
from (10–100 mg) were used.

Using the well diffusion technique, 

antibacterial activity was tested [20]. 
The standardized bacterial inoculums 
were seeded onto the Mueller-Hinton 
agar plates in a volume of (0.1ml). 
With a clean glass spreader, the inoc-
ulums were equally distributed across 
the plate. For 20 minutes, the seeded 
plates were allowed to dry at 37 °C 
in the incubator. On the surface of the 
plates, standard wells were cut with 
a (9 mm) crack edge, and (0.1 ml) of 
each concentration was added as a 
control along with ethylene glycol. 
The infected discs were incubated for 
24 hours at 37°C, and the width of the 
zone that was inhibited was measured 
to the closest millimeter (mm).

RESULTS AND DISCUSSION:
 The tomatoes leaves and stems are 

important sources used as antimicrobi-
al agents due to contain the functional 
constituents [21]. The findings of recent 
study demonstrated that aqueous sol-
vent is the highest solvent in extracting 
tomato leaves as its recovery reached 
(21.84%), followed by the alcoholic 
extract where the recovery concentra-
tion was (17.918%), while the lowest 
amount of extract was in the organic 
solvent reached (3.642%) as shown in 
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table (1). The highest amount recov-
ery by aqueous solvent may be due 
to its low volatility and is not affected 
much by low temperature that used for 
extraction and does not interfere with 
other materials and affect their efficien-
cy. While organic solvent (chloroform) 
is fast volatilization which reduces the 
efficiency of process plant extraction. 

According to a few studies, choosing 
the right solvent is crucial since antimi-
crobial compounds have varying solu-
bilities relying on the solvent polari-
ty[22].  Previous study mentioned that 
the ability extraction of phytochemical 
compounds is vary from solvent to sol-
vent according to their polarities [23].  

Table (1): The percentages of Solanum Lucopercicum 
recovery by different solvents

Type of Solvent Wt. of extract in( g ) Percentage of extract %

Aqueous solvent (Water) 10.920 g 21.84 %

Alcoholic solvent (85% (ethanol) 8.959 g 17.918 %

Organic Solvent (Chloroform) 1.821 g 3.642 %

The present study revealed that eth-
anolic tomato leaves extract gave the 
highest inhibition (22 mm) against 
E.Coli bacteria at 100 mg/dl concen-
tration ,while the lowest inhibition re-
corded (9 mm)  at 10 mg/dl concentra-
tion  as shown in table (2) and figure 
(1). These findings agrees with previ-
ous study done by [16], and [24] which 
reported the highest inhibition zone  
at high concentration 100 mg/ml and 
highest inhibition zone showed in gram 
negative bacteria  as compared with 
gram positive bacteria. Previous study 

reported that the extracts are more ac-
tive when concentrations are high and 
inactive when the concentrations very 
low so that the present study propos-
es that the bacterial growth effective-
ness inhibition of the extracts is dose 
dependent [23]. These study are accor-
dance with another study done on the 
deferent parts of two tomato varieties 
,The maximum antibacterial activity 
was demonstrated by the leaf extracts 
in both types, followed by the stem and 
whole-plant extracts. Increased poly-
phenol levels were favourably linked 



with E. coli-specific antibacterial ac-
tivity[25]. According to earlier stud-
ies, the tomato’s non-edible portions 
contain more antibacterial compounds 
than its edible portions. For instance, 
compared to tomato fruits, tomato 
leaves have elevated concentration of 
antimicrobial metabolites such as (caf-
feic acid, chlorogenic acid, vanillic 
acid, sabinene, terpinene, phelland-

rene, tomatine, and dehydro-tomatine)
[22]. The antibacterial efficiency of the 
extracts may be return to found con-
stituents such as   (flavonoids, carbo-
hydrates, alkaloids, saponins, tannins, 
glycosides, phytosterols, steroids, tri-
terpenoids, and cardiac glycosides) 
identified in aqueous and ethanolic to-
mato leaves extracts[26].

Table (2) The zone inhibition of Solanum Lucopercicum 
against E.Coli bacteria

Con.(mg/ml)
Zone of inhibition 

(mm)  

10mg/
ml

20mg/
ml

40mg/ml 60mg/ml 80mg/ml
100mg/

ml

E.coli 9 16 18 19 20 22

DMSO (Control) 0 0 0 0 0 0

The results of another study investi-
gated against Escherichia coli by dilu-
tion method showed that the  minimum 
inhibition concentration (MIC) of the 
tomato extract was comparable to the 
antibiotic ciprofloxacin[27]. While an-
other study revealed that the extract of 
tomato showed high efficacy antibac-
terial characteristics when incorpo-
rated with another materiality such as 
honey ,so that when the extract dilut-

ed with honey the inhibition zone was 
raised[28]. The activity agent of tomato 
leaves is because the existence of lyco-
pene material which have antibacterial 
and antifungal characteristics[23]. Pre-
vious study reported that extraction of 
lycopene from tomato pomace in tradi-
tional and nano-form as nano-particles, 
show antioxidant activity. Further-
more, it has an antimicrobial activity 
on every tested bacteria. As well as , the 
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anticancer effectiveness against sever-
al cell line  like MCF-7 ,HepG-2, and 
HCT-116 was observed[29]. Lycopene 
is prosperous in tomato and a non-en-

zymatic antioxidant. It’s considered a 
powerful antioxidant and much helpful 
in ejecting singlet oxygen, causing in 
oxidative stress [30].

Figure (1): The  inhibition zone of  Solanum Lucopercicum 
in different concentrations  against E. Coli

The results of study done by Nativ-
idad L and Rafael R , (2014) are not 
consistent with our findings which are 
indicate the tomato extract can’t inhibit 
the growth of E. coli. This variance can 
be regarding to the indignity of the to-
mato strain, the kind of extract, and the 
kind of standard bacterial strain which 
are examined in current study[27] [31].

CONCLUSION 
Tomato leaves (Solanum Lucoper-

cicum) are effectiveness factor be-
cause the existence of lycopene that 
have antifungal and antibacterial char-

acteristics. This study demonstrated 
that aqueous solvent gave the highest 
amount of extract (crude material) fol-
lowed by the alcoholic extract while 
the lowest amount of extract was in 
the organic solvent. The ethanolic of 
tomato leaves extract was used for an-
timicrobial activity against Escherich-
ia Coli bacteria where noted the high-
est inhibition in concentration100 mg/
dl which gave the zone inhibition (22 
mm). Accordingly, the study contends 
that the extract dosage determines how 
much bacterial growth is inhibited. Ac-
cording to this study, tomato leaves are 



a significant component of the plant 
and a possible source of naturally oc-
curring antibacterial substances. This 
activity is explained by the leaves of 
plant richness in phenols, flavonoids, 
alkaloids, and tannins etc.
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