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3. Co- aggregation
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Table 1 Acid tolerance of LAB strains in PBS ((PH) 2.5) (mean = SD)

Initial counts

(Log

Survival after

. Strains . . (Log .
Species source Time (0h) Cfu/ml) Time (4h) Survival%
number Cfu/ml Cfu/ml Cfu/ml)

M8 milk 6.6x10 7.82+0.01 79x10 7.90+0.00 100.00

MI1 milk 43%107 7.63+0.01 1.6x107 7.20+0.01 9438

S2G ‘g;f 2.1x10° 8.32+0.00 7x10’ 7.85+0.00 9427

small 7 7

A7 i 0.86x10 6.93+0.00 0.18x10 6.26+0.00 9021
LF 56 L;f:gsae“ 1.1x10’ 7.04+0.01 12x10’ 7.08+0.02 100.00

LF 48 L;f:gsae“ 14x10° 8.15+0.02 1.1x10° 6.04+0.01 74.16
L. plantarum LF 57 L;fi‘gsae“ 1.5x107 7.18+0.00 3.6%107 7.56+0.01 100.00
LF 55 L;E:Zsae“ 1.1x10’ 7.04+0.01 L YYx10° 5.88+0.14 83.61

D Sourﬁloug 43x107 7.63+0.002 2.5%10° 6.40+0.01 83.81

21 F;‘gﬁs‘;;e 1.4x108 8.15+0.001 1.1x10° 6.04+0.11 74.16

5 Cgrl.’lll‘:l 1.6x10° 8.20£0.02 1.1x10’ 7.04+0.00 85.83

61 Egg::; 13x10° 8.11+0.01 0.54x10° 5.73+0.1 70.68
54C Vaginal 0.18x10” 626000 0.96x107 6.98+0.00 100.00

L y 49 Vaginal 14x10° 8.15+0.00 15x10 7.18+0.01 88.09
-gasssert 470 Vaginal 72x107 7.86+0.01 2.5x10° 6.40+0.01 8143
52D Vaginal 8.1x107 7.91%0.00 19x107 7.28+0.02 92.04

0 gf‘)?elll 13x108 8.1140.01 36107 7.5640.00 93.13

L. fermentum PTC (%1 6

F 3 3.4x107 7.5340.1 0.81x10° 5.9120.00 78.46

L. acidophilus ~ La5 PT%C 16 78x107 7.89+0.00 6.5x10° 6.81£0.01 8633

Values are expressed in mean + standard deviation
Results are reported as the mean of two replicates
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Table 2 Bile salt tolerance of LAB strains (mean &+ SD)

Strains Initial counts

(Log

Survival after (Log

Species source Time (0h) Time (4h) Survival%
number Cfu/ml Cfu/ml) Cfu/ml Cfu/ml)
M8 milk 3.6x10° 6.56+0.01 2.5%10° 6.40+0.00 97.58
M1 milk 2.2x10° 6.34+0.00 2.5x10° 6.40+0.01 100.00
S2G ‘;Vrl;flaet 1.3x107 7.110.00 4x107 7.60+0.01 100.00
A7 inst?satl}rlle 5.01x10 7.7020.00 7x10° 2.6240.00 34.07
LFse  Lighvan 0.00 ] 0.00 ] ]
cheese
LF 48 L‘fhvan 1.2x107 7.08+0.01 4.9x10° 6.69+0.05 94.51
L. plantarum LC Zese
LF 57 ;fegsaen 1.5%107 7.18+0.02 9.2x10° 6.96+0.02 97.04
LF 55 L;f:gsae“ 7.8x10° 6.89+0.00 42x107 7.6240.03 100.00
D sourdough 1.1x10’ 7.04+0.01 9.3x10° 6.97+0.11 98.96
21 Fef)rl‘if:;ed 1.3x1078 8.11+0.00 2x1078 8.30+0.00 100.00
5 camel milk 5.7x10° 6.7620.11 4.7x107 7.67£0.10  100.00
61 E;lt:::; 5.4x10° 6.73£0.01 8x10° 6.90£0.00  100.00
54C Vaginal 3.6x107 7.5620.02 8.28x107 7.9240.00  100.00
49 Vaginal 0.72x10° 5.86+0.00 0.45%10° 5.65+0.01 96.41
L. gasseri
47D Vaginal 1.1x10° 6.04+0.00 1.7x107 7234000  100.00
52b Vaginal 0.95x10° 5.98+0.01 1.3x107 7112000  100.00
o) Sameﬁ 3.7x10° 6.57+0.01 2.1x107 7.3240.01 100.00
L. fermentum 008
F PTCC1638 1.3x107 7.1120.11 1.83x10’ 7264002  100.00
L. acidophilus ~ La5 PTC3Cl64 0.22x10° 5.34+0.14 4.8x10° 6.68+0.01 100.00

Values are expressed in mean + standard deviation
Results are reported as the mean of two replicates
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Table 3 Survival of LAB strains in simulated gastric conditions (pepsin-(PH) 2.5 solution) (mean + SD)
Initial ¢ Survival
. Strains ffial counts (Log after Time (Log .
Species b source Time (0h) 4h Survival%
number Cfu/ml Cfu/ml) (4h) Cfu/ml)
Cfu/ml
MS Milk >2000 - 0 - -
M1 Milk >2000 - 0 . _
$2G Wheat 083x10°  5.9240.00 0 ] }
brane
A7 _small 9.6x10° 6.98+0.01 1.1x107  7.04+0.00 100.00
mtestine
LF 56 Lighvan 1.2x10° 6.08+0.02  1.6x10°  620+0.01 100.00
cheese
LF 48 L‘Ehvan 1.6x10° 6.200.00 0.00 - -
L.plantarum cheese
Lighvan 7 6
LF 57 0.014x10 5.15£0.12  0.93x10 5.97+0.02 100.00
cheese
LF 55 Lighvan 6.6x10° 4.11£0.01 0.00 - ;
cheese
D sourdough 1x10° 6.00+0.02 0.00 - -
21 Fermented 8x10° 6.900.04 6x10° 6.78+0.1 98.19
olives
5 camel milk 0.8x10° 5.90+0.01 0.8x10* 3.90+0.00 <10°
61 Pitcher 1.4x104 4.15+0.01 0.00 - -
cheese
54C Vaginal 0.3x107 6.48+0.01 0.1x10’ 6.00+0.01 92.63
49 Vaginal 0.2x10° 430+0.00 0.8x10* 3.90+0.01 <10°
L. gasseri
47b Vaginal 52x10° 5.7240.02 12x10*  4.08+0.00 <10°
52b Vaginal 0.1x10° 400+0.11  025x10°  4.40+0.01 <10°
o) Camel 0.6x10° 5.78+0.14 0.00 ; ;
L. fermentum Doogh
F PTCC1638 1.3x10* 3.82+0.04 0.00 - -
L. acidophilus La5s PTCC1643 1x107 7.00+0.05 0.00 - -

Values are expressed in mean + standard deviation
- : no-Significant
Results are reported as the mean of two replicates
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Table 4 Survival of LAB strains in simulated intestinal conditions (pancreatin, (PH) =8) (mean + SD)

Initial counts

Survival after

. Strains . (Log . (Log Surviva
Species source Time (0h) Time (4h) o
number Cfu/ml Cfu/ml) Cfu/ml Cfu/ml) 1%
M8 Milk <10 - 0 - -
Ml1 Milk 0.84x10* 3.92+0.00 0 - -
Wheat 8 7
S2G brae 1.1x10 8.04+0.05 0.18x10 6.26£0.01  77.79
A7 inst‘;"t‘illlle 0.1x107 6.004£0.07 0.6x10° 578000 9630
LF 56 L;f:;saen 0.23x10° 5.36+0.01 0.11x10’ 6.04£0.00  100.00
L. plantarum LF 48 L;fi‘evsaen 0.53x10"  6.720.00 0.36x10’ 6.56£0.03  97.50
LF 57 L;f:;saen 0.38x10’ 6.58+0.00 0.81x10’ 6.91£0.00  100.00
LF 55 L;f:;saen 0.16x10° 5.20+0.06 0.4x10° 5.60£0.00  100.00
D S"“rl‘f"“g 0.9%x107 6.95+0.07 0.43x107 6.63002 9539
21 ;‘fgﬁi@; 0.11x10° 7.04+0.14 0.15x10’ 6.1840.01  87.71
5 C;‘ﬁlil 0.36x10’ 6.56+0.01 0.11x10’ 6.04£0.00  92.15
61 Eggi‘:er 0.11x10°  5.04+0.04 0.00 0.00 0.00
54C Vaginal 0.3x107 6.48+0.10 0.1x107 6.00+0.16 92.63
49 Vaginal 0.014x10°  4.15+0.05 0.00 - -
L. gasseri 47b Vaginal 0.12x10’ 6.08+0.03 0.21x10° 6.00£0.01  98.70
52b Vaginal 0.1x107 6.00+0.11 0.5%10° 5.70£0.00  94.98
0 gf‘)‘;’gelll 027x10°  743+0.08 0.8x10° 7904000  100.00
L. fermentum PTCC
F 1638 0.4x107 6.60+0.00 0.63x10’ 6.80+£0.00  100.00
L. acidophilus ~ La5 P1T6§3C 094x10"  6.97+0.00 0.00 ] ]

Values are expressed in mean + standard deviation
- : no-Significant
Results are reported as the mean of two replicates
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4. Lactobacillus Acidophilus
5. Lactobacillus Johnsonii
6. LPXTG-motif (Leu-Pro-any-Thr-Gly)
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Fig 2 Percentages of auto-aggregation abilities of the different LAB strains
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Table 5 Minimum inhibitory concentration (MIC, mg/1) of 5 antibiotics on LAB strains (mean + SD)

Species :::::::;_ source Ampicillin  kanamycin Erythromycin chloramphenicol tetracycline
M8 Milk 0.14:09  0.002+1.4 0.5+0.00 0.007+0 0.375+0.3
MI11 Milk 025:000  0.14%1.1 0.5+0.00 ND 0.031+0.00
S2G ‘f)vrl;fl‘: 03742.1  0.25+0.00 0.25+0.00 ND 0.25+0.00
small
A7 _ Smal 031£12  0.12£000  0.125£0.00 ND 0.5+0.00
ntestine
LF56 Ligwan 0.28£09 5 5, 0.5£0.00 0.5 0.0175+1
cheese
LF48 chevg:‘: 025+0.00  0.5£0.00 0.25+0.00 0.0.25+0 0.5+0.00
Lplantarum o, che::‘: 003£000  05£0.00 0310085 ND 0.125+0.00
LF55 L&iﬁ:‘: 0.001£0.00  0.5£0.00 0.25+0.00 ND 0.015+0.00
D sourdough  0.03£0.00  0.5+0.00 0.25+0.00 0.001 0.125+0.00
21 Fermented 3751 0.540.00 0.5 0.5+0 0.5+0.00
olives
5 camel milk ~ 212#000 65151000 0.125£0.00 ND 0.25+0.00
61 Eggi‘:; 013208  0.002£14  0.062+0.00 0.0030 0.00240.00
54C Vaginal  0.12409 _ 0.5+0.00 0.25+0.00 ND 0.015+0.00
L y 49 Vaginal  0.015£0.00  0.5+0.00 0.015+0.00 0.5+0 0.031+0.00
-gassert 47b Vaginal  028+09  0.5+0.00 0.5+0.00 ND 02655412
52b Vaginal 05 0.5+0.00 0.125+0.00 ND 0.062+0.00
o) Sﬁ‘:eﬁ 0.02+2.00  0.5£0.00 0.005+1.13 ND 0.25+0.00
L.fermentum £ 0.00920.94
£ PTCCI1638  0.004£09  0.25+0.00 : . ND 0.125+0.00
L.acidophilus ~ La5  PTCC1643  0.1942.1  0.03+0.00 0.25+0.00 ND 0.1405+1.00
Values are expressed in mean + standard deviation
ND: No Detriment
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ARTICIE INFO ABSTRACT
Article History: In the present study, simultaneous evaluation for the survival ability of probiotic
bacteria at (pH) 2.5, viability in the presence of pepsin-pancreatin, resistance to
Received 04 March 2020 bile salt, Adhesion ability, bacterial resistance against antibiotic substances with
Accepted 01 November 2020 measuring of minimum inhibitory concentration, auto-aggregation and co-

aggregation with interference of (Escherichia coli (NCTC 12900 O157:H7),
Salmonella enterica (ATCC 13076) and Listeria monocytogenes (ATTC 7644))
were investigated. In the test of Acid tolerance, it was found that all the strains
had high viability. Strains LF 56, LF 57, LF 55, O, F and strains LF 56, LF 57 and
A7 showed that had the most resistant against pancreatin and in the presence of
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pepsin, respectively. Furthermore, all of the strains except LF56 were highly

Keywords: resistant to bile salts. Among the 19 strains, Lactobacillus gasseri had the highest

adhesion ability (62.90%). Strain Lactobacillus plantarum LF 56 and
Lactic acid bacteria, Lactobacillus gasseri 54 C showed that had the highest potentials for auto-
Probiotic characteristics, aggregation and co-aggregation (75.31% and 33%) on three pathogens,
Human sources, respectively. Several strains of Lactobacillus plantarum were sensitive to the
Food sources, studied antibiotic substance. However, strains M8 and M11 were resistant to

Kanamycin and Chloramphenicol, and also, LF 55 and D showed high resistance
against Ampicillin and Chloramphenicol, respectively. It was, moreover, found
that Kanamycin, Tetracycline and Chloramphenicol had no significant influence
on strains 61. It was demonstrated that Lactobacillus gasseri had medium
resistance to Ampicillin, Erythromycin and Tetracycline, while Lacftobacillus

Immune system.

fermentum showed highly resistance to Ampicillin and Erythromycin. According
to the results, Lactobacillus gasseri (54C,49A) gained the high scores in terms of
probiotic properties as compared with other strains. Therefore, Lactobacillus
. . gasseri can potentially protect epithelium tissue of intestine against pathogenic
*Corresponding Author E-Mail: bacteria and it is a preferred candidate for prophylactic purposes, preventing of
yavarmanesh@um.ac.ir intestine infections and increasing of body immune system.
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