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1. Butylated hydroxyanisol
2. Tert-Butylhydroquinone
3. Tocopherol
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Table 1 The diameter of the bacterial growth hole in millimeters at different concentrations of
hydroalcoholic extract in mg/ml by the well distribution method

Streptomycin  DSMO Extract concentratio
(Control+)  (Control-) 200 100 50 25
Bacterial Strain

18 - 12 10 8 6 Salmonella typhimurium
20 - 18 16 14 12 Bacillus cereus

18 - 18 14 12 10 Klebsiella pneumoniae
14 - 18 14 12 10 Staphylococcus aureus
20 - 16 12 10 8 Bacillus subtilis

16 - 16 12 10 8 Pseudomonas aerogenes
18 - 14 12 10 8 Escherichia coli

20 - 16 12 10 8 Shigella dysenteriae

20 - 20 18 16 14 Streptococcus pyogenes
18 - 18 16 12 10 Streptococcus epidermidis

Escherichiia coli

P ils sablis Shigella dysenteriae

X mg/m
- ==

Fig 2 Antimicrobial activity of fferen concentrations of hydroalcoholic extract extracted from lemon peel; A)
Salmonella typhimurium; B) Staphylococcus aureus; C) Escherichia coli; D) Bacillus subtilis; E) Shigella
dysenteriae; F) Pseudomonas aerogenes.

D’L’}«/L.« 9 J(_{%fﬁ/ 9 &;rﬂla-v?' wj‘;.lf }/j)::r )(MIC) -)u.:) )‘ s S k;&LM&:»Jﬂ.LGJ;‘J}- (T) J_g.l;-
g_;\g‘))')“:'“ e)L,ao J..JJ.! BE) b &:arﬂl.uv;' UJJ:“S fﬁ)}d&:f g_;\g‘))')“:'“ e)L.aO (MBC) ;m bl J;‘J._}-
Lb‘bdh@&jﬂ@ﬁ)‘awc‘fr_&n‘ Q&W}W€ﬁd&dﬁb@b&jﬂ@ﬁ

S sSs el (ialo3l 3550 G SL 45 4S ez e

Table 2 Mean minimum inhibitory concentration and bacterial fecundity in mg / ml against bacteria
tested in tubular dilution

- : concentrationmg/mlv MIC MBC
Bacterial strain

Salmonella typhimurium 50 100
bacillus cereus 12.5 50
klebsiella pneumoniae 25 50
staphylococcus aureus 12.5 50
bacillus subtilis 12.5 25
Pseudomonas aeruginosa 25 50
Escherichia coli 50 100
shigella dysenteriae 25 50
Sstreptococcus pyogenes 6.25 6.25
streptococcus epidermidis 6.25 12.5
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The use of antibiotic drugs is associated with problems, such as unwanted side
effects and drug resistance, and the lack of new and natural antimicrobial drugs
that have fewer side effects than antibiotics. The aim of this study, investigating
the effects of hydroalcoholic extract of sour lemon peel on a few of standard
strains of G+ and G- bacteria. Concentrations of 25,50,100 and 200 mg/ml of
extracts by percolation method were prepared to determine antibacterial effects
and using a well publication method against ten different species of G+ and G-
bacteria, then the Minimum Inhibitory Concentration of bacterial growth (MIC)
and Minimum Bacterial Concentration (MBC) were evaluated by dilution in tube.
Alcoholic extract of sour lemon peel in a dose-dependent manner significantly
increased the diameter of zone to inhibit the growth of the bacteria, especially
G+ bacteria, as compared to G- (p <0.05). In the concentration of 200 mg/ml, the
maximum and minimum diameter of the inhibition zone was 20 mm for
Streptococcus pyogenes and 12 mm for salmonella typhimurium, respectively.
MIC and MBC methods had the strongest effect on Streptococcus pyogenes and
had the least effect on Escherichia coli and Salmonella typhimurium. Extract of
sour lemon peel has a significant antimicrobial effect, which can be used as an
alternative to synthetic antibiotics with increasing microbial resistance.
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