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ABSTRACT

The plantaricin and acidocin production was induced by adding
the mutagenic agent Mitomycin C. The physical characteristics
were also studied and the results showed that the molecular
weight of plantaricin and acidocin were 14.13, 31.62 KD
.respectively by gel filtration chromatography. Plantaricin
activity was stable at pH values (3-9) but 50% of its activity
was lost at pH 10, while in acidocin activity was stable at pH
values (3-7) but 50% of its activity was lost at pH 9. Plantaricin
showed high thermostability at different temperatures (50-
75)°C for (10-60) min , it remained active after being treated
with 100°C for (10-30) min, but it retained only 50% of its
activity after exposure to 100°C for (60) min and autoclaving at
(121°C for 15 min), while acidocin  showed high
thermostability at different temperatures (50-100)°C for (10-60)
min , but it retained only 50% of its activity after treatment at
autoclaving at (121°C for 15 min).The antibacterial activity was
observed that crude plantaricin and acidocin has a bactericidal
effect against Escherichia coli , Salmonella typhimurium,
Listeria monocytogenes and Staphylococcus aureus when the
numbers of cells were decreased with increasing of plantaricin
and acidocin concentration to 320 AU/ml. The Iytic activity of
pure plantaricin and acidocin was studied, and the results
showed that pure plantaricin and acidocin possess the lytic
activity on cell membrane, when the absorbance at 600nm
decreased for Escherichia coli , Salmonella typhimurium,
Listeria monocytogenes and Staphylococcus aureus with
increasing of plantaricin and acidocin concentration to 320
AU/ml. The effect of plantaricin and acidocin on the cell
permeability was studied and the results showed that the
absorbance at 260nm increased, indicating that DNA leaked
from cells due to the cell lysis.
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INTRODUCTION

Bacteriocins are proteinaceous compound which have inhibitory effects towards sensitive strains
produced by both gram-positive and gram-negative bacteria, Bacteriocins producing lactic acid
bacteria are used in food fermentations especially in dairy products. In USA, only nisin produced
by Lactobacillus lactis has been permitted as a food preservative, It has also been used in health
care products and cosmetics for treatment of acne, They are also being used in toothpaste and
mouthwash for the inhibition of dental caries and periodontal diseases’. Bacteriocins are
polypeptides , with bactericidal or bacteriostatic activity, against those bacteria which are closely
related to the producer strain. The bacteriocins produced by gram positive bacteria, in particular,
the lactic acid bacteria display fairly broad inhibitory spectra with food preservative and
therapeutic potentials®. The aim of this study role of bacteriocin produced by lactic acid bacteria
on the pathogenesis of Enteropathogenic E. coli (EPEC) (in vivo) and the synergistic effect of
plantaricin and acidocin against cell permeability.

MATERIALS AND METHODS
Induction for Plantaricin and Acidocin production

The qualified producing strains (L. plantarum and L. acidophilus) was inoculated into the BGM
with Mitomycin C (2 ug per ml) then incubated at optimal temperature for optimal time. The
antimicrobial activity of plantaricin and protein concentration was determined according to

Pilasombut®. Pure plantaricin and acidocin were obtained according to Al-Juamily®,
Characterization of plantaricin and acidocin
In vitro antibacterial activity of Crude Plantaricin and Acidocin

Plantaricin and Acidocin were examined for inhibitory activity against different strains of
bacteria using the Agar Well Diffusion (AWD) assay °.

Estimation of molecular weight

Molecular weight of Plantaricin and Acidocin was determined by gel filtration chromatography
using Sepharose 6B column °.
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Effect of pH on plantaricin, Acidocin stability (Ali, 2010)

The effect of pH on Plantaricin, Acidocin activity was analyzed by using HCI and NaOH for
maintaining the pH of 3,4,5,6,7,8,9,10 and 11, After 30 minutes of incubation at 30°C, 37°C and
tested for remaining activity. It was calculated as follows:

Eemaining units

Residual activity %= =100
Original units

Effect of Temperature on plantaricin, Acidocin stability

The effect of temperature on plantaricin, Acidocin activity was assayed by heating the plantaricin
solution to (50, 75, and 100) °C respectively. Plantaricin, Acidocin activity was assayed after
(10, 30 and 60) minutes at each of these temperatures. Activity also assayed after 15 minutes at
121°C.

Antibacterial Activity of Crude (Plantaricin and Acidocin)
Effect of Crude (Plantaricin and Acidocin) on Cell Lysis and Viability’.

The effect of crude plantaricin & Acidocin on indicator bacteria E. coli, S. typhmurium, L .
monocytogens and S. aureus. The inhibition rate was calculated as:

Inhibition rate (%) = No. of cells in zero time — No. of cells in required time %100

No. of cells in zero time

Synergistic effect of pure (Plantaricin and Acidocin) on Cell Permeability of E.coli, S.

typhmurium, L. monocytogens and S.aureus®.
RESULTS AND DISCUSSIONS
Effect of Mitomycin — C on Inducing Plantaricin and Acidocin

The results effect of Mitomycin — C on inducing Plantaricin and Acidocin showed increased
protein concentration and specific activity with used of Mitomycin — C from Lactobacillus

plantarum and Lactobacillus acidophilus.
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The results came in agreement with Laftah,® who used Mitomycin —C with 2 pg/ml for induced

Klebocin from Klebsiella pneumonia.
Characterization of Plantaricin and Acidocin
In vitro antibacterial activity of Plantaricin and Acidocin

The results in table (1) and Figures ( 1, 6) showed that Plantaricin and Acidocin of the
Lactobacillus plantarum and Lactobacillus acidophilus have an antibacterial activity against the
growth of different gram positive and gram negative bacteria, the highest inhibition zone
diameter of Plantaricin (49.33 + 0.29) for Klebsiella while (49.66+ 0.29) with Citrobacter Spp,
the lowers inhibition zone diameter was (33 * 0.86) for Bacillus Spp ,while in case of Acidocin
the highest inhibition zone diameter (49.33 = 0.29) for Proteus Spp and Streptococcus Spp, the
synergistic effect between Plantaricin and Acidocin recorded highly antibacterial activity with
highest inhibition zone diameter (49.66 = 0.29) for Proteus Spp and lowers inhibition zone

diameter for Staph aureus .

The antibacterial activity of Plantaricin against EPEC showed (40 £ 0.0) while, in case of
acidocin recorded (45 + 0.0), synergistic effect between Plantaricin and Acidocin gave (45 *
0.0). The statistical analysis showed that there was a significance (P<0.05) difference between
the crude Plantaricin and crude Acidocin with (45 + 0.0) against the growth of EPEC isolates.

Figure (1): Antibacterial effect of crude plantaricin Figure (2) ; Antibacterial effect of crude acidocin
against Clostridium spp against

Citation: Essam F.Al-Jumaily et al. Ijppr.Human, 2015; Vol. 4 (4): 229-239.




www.ijppr.humanjournals.com

Figure (3): Antibacterial effect of crude Figure (4):  Synergistic effect of crude
acidocin against Proteus spp plantaricin and acidocin against Listeria

monocytogens)

Figure () : Antibacterial effect of crude acidocin
against Staph aureus, with diameter of well (6 mm )

Figure ( ) : Antibacterial effect and synergistic

effect of Plantaricin and Acidocin against
Salmonella typhimurum
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Table (2): Antibacterial effect of Partial purified (Plantaricin and Acidocin)

Plantaricin &

Bacteria Plantaricin Acidocin . DMSO
Acidocin
i b b b 0+0
E. coli 40+0.0 45+0.0 45+ 0.0 c
B A A
b a a 040
Proteus Spp 401 49.33 £ 0.29 49.66 + 0.29 (':
B A A
c Cc b 040
Bacillus Spp 33 +0.86 42+0.0 45.33+£ 0.29 [_)
C B A
b a b 040
Pseudomonas 42.33+1.26 | 48.66 +0.58 45+ 0.0 ~
D
A B
bc a 040
Clostridium 48.66 £0.58 | 44.33 +0.29 48.66 + 0.58 C_:
A B A
b d b 040
L. monocytogens 43.66 +0.58 35 0.0 45+ 0.5 (_:
A B A
c d c 040
Staph. aureus 34.66 + 0.29 34.66 £ 0.29 37.33+£0.29 .
C
B B A
Neisseria a : a 0+0
e 47.33+0. 29 45+0.0 49+ 0.5 c
A B A
b a b 040
Streptococcus 41.33 £ 0.58 49.33 £ 0.29 45.66 + 0.58 ~
D
C A B
a d ab 040
Klebsiella 49.33 +£0.29 30 £0.0 47.66 + 0.58 C_:
A B A
a b a 0+0
Citrobacter Spp 49.66 +0.29 45 £0.5 49+£0.0 C
A B A
b c b
Salmonella 40.66 +0.58 | 42 +0.86 45.66 + 0.29 00
typhimurum B B A C
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Different small letters revealed significant differences between the group of bacteria for the same

bacteriocin at significant level (p<0.05).

Different capital letters revealed significant differences between the group of bacteriocin for the

same bacteria at significant level (p<0.05).
Estimation of molecular weight

Figure (7) showed that the molecular weight is determined by gel filtration in Sepharose - 6B
based on the standard curve made by standard proteins for activity against the indicator strain
Escherichia coli was used for estimation of molecular weight of plantaricin and acidocin by gel
filtration chromatography with the aid of fraction of standard proteins showed that the resolute

protein had (14.13 and 31.62) KD molecular weight respectively.
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Figure (7): Determination of the molecular weight of purified Plantaricin and Acidocin of
the local isolate Lactobacillus plantarum & Lactobacillus acidophilus by gel filtration

chromatography using standard proteins of different molecular weights.
pH Stability for Plantaricin and Acidocin

Results in figure (8) shown that purified plantaricin was stable at pH values 3,5,7 and 9 for
purified plantaricin while purified acidocin was stable at pH values 3,5,7. At these values
plantaricin remained active while at pH values 10, the plantaricin lost 50% of its activity. Whole
activity of plantaricin was lost at the pH values 11, indicating its sensitivity to alkali treatment.
These results agreed with the Ali” who showed that Plantaricin VGW8 was recorded high
stability at wide range of pH values (3-9). In case of purified acidocin at pH value 9, the acidocin
lost 50% of its activity. Whole activity of acidocin was lost at the pH values 10 and 11 , this

Citation: Essam F.Al-Jumaily et al. ljppr.Human, 2015; Vol. 4 (4): 229-239.
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is stable at pH range of 3-10.

B e
©® O N
S & o

N
o

Residual activity (%)
3 3

0

\

\

\

A

20 B—A—s sk

pH values of Acidocin

B e
A O ® O N
S © & & o

Residual activity (%)
3

0

EIlECEUDEEMM

pH values of Plantaricin

Figure (8): Stability of Plantaricin and Acidocin produced by Lactobacillus plantarum and
Lactobacillus acidophilus at different pH values.

Thermostability for Plantaricin and Acidocin

Thermostability of purified plantaricin and acidocin was assayed at different temperatures. As
shown in figure (9), the plantaricin was resistant to treatments with (50,75)°C for (10,30 and 60)
min, respectively. At 100°C for (10 and 30) min, respectively, plantaricin was also appeared
thermostability. However, 50% activity was lost after 60min at 100°C and after autoclaving
(121°C /15min) this result is in agreement with (13) who reavel that Plantaricin produced by L.
plantarum is a thermostable, while in case of acidocin was resistant to treatments of (50,75 )°C
for (10,30 and 60) min, respectively. At 100°C for (10, 30 and 60) min, respectively, acidocin

was also appeared thermostability. However, 50% activity was lost after autoclaving (121°C
/15min).

Acidocin Plantaricin
120 120
= 100 & . g “\ g 100 <& \
3 g
g 80 \ g w0 \
g 60 g
s e = o——o
2 40 § 40
8 4
20 T 20
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Figure (9): Residual activity of purified Plantaricin and Acidocin at different temperatures
for 60 minutes except 121°C for 15 minutes.

Citation: Essam F.Al-Jumaily et al. ljppr.Human, 2015; Vol. 4 (4): 229-239.



www.ijppr.humanjournals.com

Antibacterial Activity of Plantaricin and Acidocin
Effect of Plantaricin and Acidocin on Viability and Lysis of Indicator Bacteria

The addition of 320 AU/ml of plantaricin and acidocin to E. coli, S. typhmurium, L .
monocytogens and S.aureusresulted in a marked antibacterial effect with a reduction of cells
count of the treated sample after one hour, two hours, 4 hours and 24 hours with different

inhibition rate as shown in table (2).

At 4 hours of incubation with 320 AU/ml, the complete killing of E.coli , S. typhmurium , L .
monocytogens and S. aureus cells were observed at 320 AU/ml concentrations for plantaricin,
while in case of acidocin the complete killing of E. coli , S. typhmurium , L. Monocytogens
happened at this time, except S. aureus which recorded complete killing after 4 hours. In cases of
160 AU/ml, 80 AU/mlI for plantaricin and acidocin the complete killing after 4 hours and at 24
hours in both concentration, the complete killing, indicating bactericidal mode of action of

plantaricin and acidocin.

Table (2): Inhibition rate of effect of Plantaricin and Acidocin with different concentration

on indicator bacteria at different periods A (Plantaricin), B (Acidocin) (A)

Indicator

Bacteria

E coli 99.9 | 99.9 | 100 f 99.0 § 99.1 § 99.9 | 92.6 | 99.5 | 99.95
. coli
0% | 9% | % || 4% | 0% || 2% | 5% || 4% %
99.9
) 99.9 || 100 | 98.7 | 99.8 | 99.9 || 80.6 | 99.8 || 99.93
S. typhmurium 8
o 9% || % | 5% | 8% | 8% | 6% | 0% %
(0]

99.9 |/ 99.9 || 100 §/98..8 §| 99.9 | 99.9 || 92.7 | 99.4 | 99.91

L. monocytogenes
1% | 9% || % [ 6% | 0% | 8% | 1% | 7% %

99.9 | 99.9 | 100 f 99.5 | 99.9 | 99.9 | 88.3 | 99.5 | 99.94
0% || 9% 4% [ 2% || 9% || 1% || 1% %

S. aureus

Citation: Essam F.Al-Jumaily et al. ljppr.Human, 2015; Vol. 4 (4): 229-239.



www.ijppr.humanjournals.com

Concentration
Indicator S
Bacteria 2

—

(B)

5
o
<
—
E coli 995} 99.9 | 100 f 98.0 | 99.9 | 99.9 | 88.2 | 99.2 | 99.91
' 4% [ 8% | % [ 4% | 1% || 9% | 2% || 1% %

S. ohmurim 9%'8 99.9 | 100 | 98.1 | 99.9 | 99.9 || 81.3 | 99.2 | 99.88
e o | 9% | % | 1% 0% | 9% | 3% | 1% | %

| monoovionenes | 999 | 999 | 100 [[98.7 | 799.9'| 0.9 | 806 | 99 | 99.98
' Yo 0% | 8% || % | 1% | 2% || 9% | 6% | % | %

995 1 99.9 | 99.9 || 90.5 | 99.0 | 99.9 || 83.6 || 97.1 || 98.25
S. aureus

Effect of Plantaricin and Acidocin on Cell Permeability

Spectrophotometric method was used to investigate the effect of plantaricin and Acidocin on cell
permeability. As shown in table (3), absorbance at 260nm was 0.530, 0.472, 0.432 and 0.511 for
untreated cells of E. coli, S. typhmurium, L. monocytogens and S. aureus respectively. Whereas
the treated cells of the same indicator bacteria increased in absorbance to 3, 1.98, 2.34 and 2.88
for treated indicator cells indicating that DNA leaked from these cells of indicator bacteria due to

the cell lysis.

Table 3: Extracellular levels of DNA recorded after treatment of Indicator bacteria with

Plantaricin and Acidocin

Absorbance at 260nm
Treatment
A B C D
Treated cells 3 1.98 2.34 2.88
Untreated cells 0.530 0.472 0.432 0.511
Plantaricin and
0.557 0.557 0.557 0.557
acidocin, no cells

A= E. coli B= S. typhmurium C = L . monocytogenes D= S. aureus
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