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Abstract :

Two Gram negative bacterial isolates were selected : Escherichia coli and
Salmonella typhi . Antibacterial activity of the aqueous and alcoholic extracts of
Cinnamomum zeylanicum and Capsicum annunm were determined against the two
bacterial isolates . obtained results showed that the inhibitory concentration of the
cinnamon aqueous extract was 150 mg/ml for E. coli and was 175 mg/ml for S.typhi .
whereas The cinnamon ethanolic extract was 20 mg/ml for E. coli and was 10 mg/ml
for S.typhi .The results indicated that , both extracts had a suppressing effects. The
results proved also that the alcoholic extract for cinnamon has better effect than the
aqueous extract against these two bacterial isolates . The results also showed that
there is no effect for capsicum annum(black pepper) neither aqueous extracts nor
alcoholic extract against the bacterial isolates that used in this study .
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Introduction :

The use of plants and plant products as medicines could be traced as far back as
the beginning of human civilization [1]

Some E. coli strains produce toxins (ETEC) that affect the small intestine and
cause diarrhea and dysentery [2]. Resistance to antimicrobial agents is emerging in a
wide variety of pathogens and multiple drug resistance is becoming common in
diverse organisms such as Salmonella typhi and S. paratyphi A that caused typhoid
fever or gastroenteritis [3] This has necessitated a search for new antimicrobial
substances from other sources including plants [4] . Cinnamomum zeylanicum used as
a spice . leaves contain eugenol and are sometimes used as a substitutes for cloves
(Eugenol is the major aromatic chemical component of colves)[5] . Capsicum annunm
stimulates the secretion of saliva and gastric juice and increase peristaltic movement
and motility of stomach , It is an excellent remedy inatonic and flatulent dyspepsia
and dispsomania[6] . The main objective of the research is to screen and evaluate the
antibacterial activity of the crude ethanolic and aqueous extract to compare between
the ethanolic and aqueous extracts against two representative Gram negative bacteria
E.coli and S.typhi .
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Materials and Methods :

1- Preparation of plants extracts :
* Preparation of Hot aqueous extraction for each Cinnamomum Zeylanicum and
Capsicum annunm :
fifty gm of dry powdered material was soaked in 500 ml of boiled distilled water with
continuous shaking for 24 hour at 35 C° by shaking incubator and then filtered with
many layers of cheese clothes and filtered with whatman filter paper No. 1 .
The filtrates solution were dried with Rotary evaporator at 40 C° until obtained thick
liquid and the liquid dried in incubator at 35-40 C° for 2-3 days , The dried powder
collected in sterile clean bottles and stored in a refrigerator (4 C°) until further use[8] .
* Preparation of cold ethanol (alcohol) extraction for each Cinnamomum Zeylanicum
and Capsicum annunm :
Two handred fifty ml of ethyl alcohol( 75%) were used and the same steps of
extraction were followed as in aqueous extracts preparation[9] .
2- Preparation of stock solutions from aqueous and ethanol extracts for each of
Cinnamomum zeylanicum and Capsicum annum and sterilized by Membrane filters
3- Agar well diffusion method was used to determine Antibacterial activity for
studied plant extracts[10] .
4- Prepare the diluents for aqueous and alcoholic extracts from stock solution ina
proportion volume / volume .
5- In this study two Gram of (Escherichia coli) and (Salmonella typhi) were tested ,
the bacterial cultures Identified according to Berge's manual[11] .
6- The bacterial cultures were grown in nutrient broth and Incubated at 37C° for 24
hour and maintained on nutrient agar slants .
7- An inoculum size of 10° cfu/ml of bactericum compared with No. 0.5 mcfarland
turbidity standard was used[12] .
8- The freshly prepared inoculum was swabbed all over the surface of nutrient agar
plate using sterile cotton swab Four wells of 6 mm diameter were prepared in the
medium with the help of sterile cork — borer having 6mm diameter and were labeled
properly and 50pl of different medicinal plant extracts dilutions was filled in the wells
Plates were left for some time till the extract diffuses in the medium with the lid
closed & incubated at 37 C° for 24 hours . plates were observed for zone of
inhibition[11]

Results and Discussion :

The results revealed that the concentration of 150 mg/ml was for aqueous
Cinnamon extract against E. Coli while the concentration 175 mg/ml was inhibitory
concentration for the same extracts against Salmonella typhi(table 1)

This study showed that the concentration 20 mg/ml for alcoholic cinnamon extract
against E. coli had less effect in comparasion to high concentration of the extracts ,
while the concentration was10 mg/ml against Salmonella typhi had less effect of
inhibition in comparasion to high concentration of the extracts(table 2)

The details of antibacterial activity of Cinnamon extracts used in this study are
shown in table 1and 2 .
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Table (1) : effect of aqueous extract of Cinnamon against tested

bacteria
Bacterial isolate | Concentration mg/ml | Zone of Inhibition (mm)
E. coli 100 ()
125 ()
150 20
175 24
Salmonella typhi 100 ()
125 ()
150 ()
175 21
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Figure 1: effect of agueous extract of Cinnamon against tested
bacteria

Table (2) : Effect of alcoholic extract of Cinnamon against tested

bacteria
Bacterial isolate | Conc. mg/ml | Zone of Inhibition (mm)
E. coli 10 -
20 15
30 20
40 23
S. typhi 10 15
20 20
30 24
40 26

Note : the negative sign indicates negative result = No inhibition
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Figure 2: : Effect of alcoholic extract of Cinnamon against tested
bacteria

1- Determination of antimicrobial susceptibility for aqueous and alcoholic
extracts for Cinnamomum zeylanicum against two Gram negative
bacterial isolates E. coli and Salmonella typhi by agar well diffusion .

* Aqueous cinnamon extract :

The results revealed that the concentration of 150 mg/ml was for aqueous Cinnamon
extract against E. Coli while the concentration 175 mg/ml was inhibitory
concentration for the same extracts against Salmonella typhi and measured size of
inhibition zone in mm for all concentration mention above in table 1. (Fig 3and 4)
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Fig 3: inhibition zone of Aqueous extract Fig 4: inhibition zone extract of cinnamon
againstS.typhi cinnamon against E.coli

* Alcoholic Cinnamon extract :

This study showed that the concentration 20 mg/ml for alcoholic cinnamon extract
against E. coli had less effect in comparasion to high concentration of the extracts ,
while the concentration was10 mg/ml against Salmonella typhi had less effect of
inhibition in comparasion to high concentration of the extracts and measured the size
of inhibition zone in all concentration for both isolate was mention above in details in
table 2. (Fig. 5&6) .
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Fig. (5) Inhibition zone of Fig. (6) Inhibition zone of alcoholic
extract alcoholic extract of cinnamon
of cinnamon against E.coli against S.typhi

These results showed that antimicrobial activity for the aqueous and alcoholic
extracts of Cinnamon against the two bacterial isolates and these results disagreed
with [13] , which obtained no antimicrobial property of alcoholic extracts of
Cinnamon against each of E. coli and S. typhi which may be due to different
extraction methods used for preparation of the extract

These results showed that the alcoholic extract of cinnamon was better than the
aqueous extract of cinnamon in antimicrobial activity and this agreed with [12] who
mentioned that the crude aqueous extract had greater MICs , indicating lower
antibacterial activity , compared to the crude ethanolic extracts .

2- Determination of MIC for aqueous and alcoholic extracts for Capsicum
annum (Black pepper)

The results illustrates that no effect of aqueous & alcoholic extracts of black pepper
against the bacterial isolates E. coli and S. typhi with the conc. could used: in this
experiments 100 , 125, 150, 175 mg/ml and 10,20,30,40 mg/ml respectively . These
results may be due to produce of the G-ve bacteria outer membrane which act as a
barrier to many environmental substances including antibiotics including
antibiotics[14] .

15 showed that none of the crude aqueous and alcoholic extracts Alstonia
macrophylla wall.,Bixa orellana L.,Blumea balsamifera(L.)D.C.,Azadirachta indica
A.Juss.,Arcangelisia flava(L.)Merr.,and Leea rubra Blume showed antibacterial effect
against E. coli.
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Microbiology classification : QR75-99.5
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