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2. Aqueous extracts

3. Minimum Inhibitory Concentration (MIC)
4. Minimum Bactericidal Concentration(MBC)
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Table 1 Total phenolic compounds, Total anthocyanin and anti-oxidant activities of different parts of

pomegranate
Group A B C D E F G H 1
t(;?rlni};iﬁ;c 551.07+ 59111+ 57171+ 63577+ 72063+  65.623+ 56923+ 70884+ 414+
27.581 17.684 31.3 2.750 4.29 527 5.64 8.153 1.623
Mean + Sd
Amg{‘)’éilanin 1052+ 23601+ 1848+ 64569+  612.85+  669.06+ 8349+ 56776+ 28.388+
14.796 75.202 144.82 119.64 22.525 6.919 2.727 5.453 13.634
Mean + Sd
DPPH usage 0.0049+ 0003+  0.0034+ 0502+ 0.390 + 0352+  1.155+  0.199+  0.664 +
Mean + Sd 0.0015 0.0007 0.0008 0127 0.085 0.102 0.255 0.126 0.089

A: aqueous extract of pomegranate peel; B: organic extract of pomegranate peel; C: anthocyanin extract of

pomegranate peel

D: aqueous extract of pomegranate juice; E: organic extract of pomegranate juice; F: anthocyanin extract of

pomegranate juice; G: aqueous extract of pomegranate seed; H: organic extract of pomegranate seed; I:
anthocyanin extract of pomegranate seed
Sd: Standard deviation
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Table 2 The results of the antimicrobial effect of extracts of peel on salmonella tiphy

Dilutions of extracts of the peel in ppm

31.25 62.5 125 250 500 1000
organic extract + + 20 - - -
anthocyanin extract + + 8 - - -
aqueous extract ++ -+ + 19 - -

++ shows the high growth of microorganisms, + low growth of microorganisms, and - lack of growth
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Table 3 The results of the antimicrobial effect of extracts of juice on salmonella tiphy

Dilutions of extracts of the juice in ppm

31.25 62.5 125 250 500 1000
organic extract ++ ++ + + 27 -
anthocyanin extract ++ ++ + + 30 .
aqueous extract ++ ++ + + 42 }

++ shows the high growth of microorganisms, + low growth of microorganisms, and - lack of growth

Table 4 The results of the antimicrobial effect of extracts of seed on salmonella tiphy

Dilutions of extracts of the seed in ppm

31.25 62.5 125 250 500 1000
organic extract ++ ++ ++ + + +
anthocyanin extract ++ ++ ++ + + +
aqueous extract ++ ++ ++ + + +

++ shows the high growth of microorganisms, + low growth of microorganisms, and - lack of growth
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Table 5 The results of the antimicrobial effect
of extracts of peel on staphylococcus aureus

Dilutions of extracts of the peel in
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++ shows the high growth of microorganisms, +
low growth of microorganisms, and - lack of
growth
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1Table 6 The results of the antimicrobial effect of extracts of juice on staphylococcus aureus

Dilutions of extracts of the juice in ppm

31.25 62.5

organic extract ++ ++
anthocyanin extract ++ ++
aqueous extract ++ ++

125 250 500 1000
+ 10 - -
+ 12 - -
+ 32 - -

++ shows the high growth of microorganisms, + low growth of microorganisms, and - lack of growth

Table 7 The results of the antimicrobial effect of extracts of seed on staphylococcus aureus

Dilutions of extracts of the seed in ppm

31.25 62.5 125 250 500 1000
organic extract ++ ++ ++ + 13 -
anthocyanin extract ++ ++ ++ + 15 -
aqueous extract ++ ++ ++ + 32 -

++ shows the high growth of microorganisms, + low growth of microorganisms, and - lack of growt
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Table 8 The results of the antimicrobial effect of extracts of peel on Bacillus cerous

Dilutions of extracts of the peel in ppm

31.25
organic extract ++
anthocyanin extract +
aqueous extract ++

125 250 500 1000
10 - - -

5 - - -

+ 12 - -

++ shows the high growth of microorganisms, + low growth of microorganisms, and - lack of growth
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Table 9 The results of the antimicrobial effect of extracts of juice on Bacillus cerous

Dilutions of extracts of the juice in ppm

31.25 125 250 500 1000
organic extract ++ ++ + 14 -
anthocyanin extract ++ + + 17 -
aqueous extract ++ ++ 23 - -

++ shows the high growth of microorganisms, + low growth of microorganisms, and - lack of growth
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Table 10 The results of the antimicrobial effect of extracts of seed on Bacillus cerous

Dilutions of extracts of the seed in ppm

31.25
organic extract ++
anthocyanin extract ++
aqueous extract ++

125 250 500 1000
++ + + 5
++ + + 9
++ + + 23

++ shows the high growth of microorganisms, + low growth of microorganisms, and - lack of growth
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Table 11 The results of the antimicrobial effect of extracts of peel on Escherichia coli

Dilutions of extracts of the peel in ppm

31.25 62.5 125 250 500 1000
organic extract + 10 - - - -
anthocyanin extract + 4 - - - -
aqueous extract ++ + - - - -

++ shows the high growth of microorganisms, + low growth of microorganisms, and - lack of growth
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Table 12 The results of the antimicrobial effect of extracts of juice on Escherichia coli

Dilutions of extracts of the juice in ppm

31.25 62.5 125 250 500 1000
organic extract ++ ++ + 10 - -
anthocyanin extract ++ ++ + 12 - -
aqueous extract ++ ++ + 38 - -

++ shows the high growth of microorganisms, + low growth of microorganisms, and - lack of growth
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Table 13 The results of the antimicrobial effect of extracts of seed on Escherichia coli

Dilutions of extracts of the seed in ppm

31.25 62.5

organic extract ++ ++
anthocyanin extract ++ ++
aqueous extract ++ ++

125 250 500 1000
++ + + 10
++ + + 11
++ + + 26

++ shows the high growth of microorganisms, + low growth of microorganisms, and - lack of growth
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Comparing of antimicrobial activity of organic, anthocyanin and
aqueous extracts acquired from different parts of pomegranate
(peel, juice and seed) on four pathogenic bacteria Salmonella
tiphy, staphylococcus aureus, Escherichia coli and Bacillus cereus
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Nowadays, the consumers are extremely concerned about using chemical preservatives in foods and
tend to use safe natural food products with healthful benefits. Pomegranate can have such a role. In
this study, the antimicrobial properties of the extracts (peel, juice and nucleus) such as organic,
aqueous and anthocyanin extracts extracted from different parts of pomegranate were examined and
the minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC) on
Staphylococcus aureus, Escherichia coli, Bacillus cerous and Salmonella tiphy were determined using
liquid dilution susceptibility test. According to results, the most inhibitory effect was related to peel
extractions. Minimum inhibitory concentration (MIC) was related to organic extractions and
Anthocyanin of peels which were effective in concentration of 62.5 ppm on Staphylococcus aureus
and Escherichia coli and had inhibitory effect on Bacillus cereus and Salmonella tiphy and also,
organic & Anthocyanin extractions of peel had bactericidal effect in concentration of 125 ppm on
Staphylococcus aureus and Escherichia coli and in concentration of 250 ppm on Bacillus cereus and
Salmonella. After, peel extractions, the most antimicrobial was dependent on pomegranate juice
extractions which aqueous, organic and Anthocyanin extractions in concentration of 250 ppm had
inhibitory effect on Staphylococcus aureus and Escherichia coli bacteria and in concentration of 500
ppm had bactericidal effect on bacteria. Also, on Bacillus cereus and Salmonella tiphy bacteria in
concentration of 500 ppm had inhibitory effect and in concentration of 1000 ppm had bactericidal
effect, of course except aqueous extractions of pomegranate juice which showed inhibitory and
bactericidal effects respectively in concentrations 250 and 500 ppm on Bacillus cereus bacterium. It
can be mentioned that peel and pomegranate juice extractions have high antibacterial effects for high
phenolic compounds and high antioxidant activity and it is concluded that phenolic compounds and
antioxidant activity approximately have direct proportion with antimicrobial activity.
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