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Table 1 Bile resistance of fifteen LAB isolated from Lighvan yoghurt samples

Bile tolerance assay

Strain . o) 1 Growth plate *
Lag time (h), 0.3% bile =555 01050 bile 1.0% bile 2.0% bile

Y1 0.96+0.04 + + + +
Y2 1.63£0.53 + + — -
Y3 1.23+0.15 + + — -
Y4 0.87+0.09 + + — -
Y5 0.44+0.06 + + + +
Y6 1.32+0.26 + + + -
Y7 1.41+0.08 + + - -
Y8 0.57+£0.11 + + + -
Y9 1.69+0.13 + + — —
Y10 0.67+0.11 + + — —
Y11 1.45+0.18 + + -

Y12 1.32+0.12 + + — -
Y13 1.27+0.24 + + + +
Y14 0.48+0.06 + + — -
Y15 1.15+0.25 + + — -

. * Growth plate: — = no growth; + = positive growth.
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Table 2. Susceptibility of fifteen LAB isolated from Lighvan yoghurt to antibiotics using the disc
diffusion method

Antibiotics *°

Strain

V30 S10 GM10 T30 CRO30 Ch30 AMX25 EI5
Y1 R R R S S S S S
Y2 R R R MS MS R S R
Y3 R R R S S S S S
Y4 R R R R MS S MS R
Y5 R R R S S S S R
Y6 R R R S S MS S S
Y7 R R R S S S S MS
Y8 R R R R R S R R
Y9 R R R MS R R R MS
Y10 R R R MS S S MS MS
Y11 R R R MS MS S MS MS
Y12 R R R R R MS MS R
Y13 R R R MS S S S S
Y14 R R R S S S S S
Y15 R R R MS S S S MS

* Antibiotics (Disk potency): V30 = Vancomycin (30 pg); S10= Streptomycin (10 png) ; GM10 = Gentamicin (10
ng); T30 = Tetracycline (30 pg); CRO30 = Ceftriaxone (30 pg); Ch30 = Chloramphenicol (30 pg); AMX25 =
Amoxicillin (25 pug); E15 = Erythromycin (15 pg);
® R: resistance; MS: moderate susceptibility; S: susceptibility.
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Table 3 Antimicrobial activity of fifteen LAB isolated from Lighvan yoghurt

Inhibition profile spot test”

Lactic Strain Pathogen inhibition

I II 111 v A%
Y1 ++ — — + ++
Y2 + - ++ - ++
Y3 + ++ - ++ +
Y4 ++ ++ + - -
Y5 ++ - + - ++
Y6 ++ - ++ + ++
Y7 ++ - ++ + ++
Y8 ++ - ++ - ++
Y9 ++ ++ ++ - -
Y10 ++ ++ - ++ _
Y11 ++ — ++ _ ++
Y12 ++ ++ ++ ++ ++
Y13 - - ++ - -
Y14 - + ++ - ++
Y15 ++ + ++ + ++

*Indicators: 1 = Escherichia coli PTCC5052; II= Salmonella enterica; 11I= Entrococcus hirea; IV= Staphylococcus
aureus; V= Pseudomonas aeroginosa. Activity:+ = inhibition but no clear halo; + = presence of a clear zone of
growth inhibition around spots >1 mm; ++ = presence of a clearly defined inhibition zone between 2 and 5 mm

surrounding the colony in the spot test; — = no inhibition.
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Table 4 Bile salts deconjugation, f-galactosidase activities and hydrogen peroxide production of fifteen
LAB isolated from Lighvan yoghurt samples

. Deconjugation of bile salts ™ [-galactosidase o/ d H,0, production
Strain GC  GDC __TC _ TDC activity © CHS (%) (ug/mL)*
Y1 - + g + YY 34.25%1.19° 2.13%0.09°
Y2 g + g + Y 18.41+0.67 ¢ 6.65+0.34°
Y3 g - + + Y 12.15£0.13¢ 3.1240.22
Y4 + + g wg Y 41.53+2.14"° 000+0.00*
Y5 - - - g YY 12.38£0.91°¢ 5.12+0.18"
Y6 - - g g YY 62.45+1.29° 7.42+0.36°
Y7 + + + + Y 46.25+2.85° 8.16+0.54°
Y8 ¢ g ++ + Y 17.21£0.39¢ 3.1240.18%
Y9 + + - + Y 19.74+1.25¢ 1.45+0.37°
Y10 + ++ + + YY 36.24+1.32° 1.36+0.21°
Y11 g g g g YY 19.25+0.48¢ 3.49+£0.51¢
Y12 g g + - Y 13.21+0.69 4.51+0.56°
Y13 g + + + Y 41.67£1.37° 3.1440.17%
Y14 g g g - Y 15.81+0.77¢ 2.76+0.41¢
Y15 - - + g YY 31.82+41.54° 0.00+0.00°

* GC = sodium glycocholate, GDC = sodium glicodeoxycholate, TC = sodium taurocholate, TDC = sodium

taurodeoxycholate.

b _ = no growth; wg = weak growth; g = growth; + = growth and bile salt deconjugation; ++ = growth and strong bile

salt deconjugation.

“YY = strong yellow color; Y = yellow color; NC = no color change
4 Values in the same columns followed by different letters (a-¢) are significantly different (p < 0.05).) according to

Duncan’s multiple range test.
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Probiotic potential of Lactobacillus strains isolated from Lighvan
yoghurt
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This study investigates probiotic capability of Lactobacillus strains got from 5 samples of yogurt were
gathered from provincial territory of Lighvan. Totally 100 strains were identified as Lactobacillus by
phonotypical and biochemical testes. Then probiotic potential properties including ability to survive in
reenacted gastrointestinal condition, resistance to bile salts, hindrance of pathogenic bacteria, and
susceptibility of antibiotic discs were done. 34 strains survived in acidic and bile condition. Among these
34 strains, 15 Lactobacillus strains including Y1 to Y15 showed good probiotic potential. Y1, Y5 and
Y13 were resistant to all the used bile concentrations. All strains had strong resistance to vancomycin,
streptomycin and gentamicin antibiotic disks. Y12 strain prevent the growth of all foodborne
pathogens.Y3 strain showed highest (88.45%) and Y9 strain showed lowest viability (58.26%) in
simulated gastrointestinal condition. All the strains demonstrated low sensitivity to the presence of
conjugated bile salts. Y1, Y5, Y6, Y10, Y11 and Y15 strains exhibited the most elevated enzymatic
activity of P-galactosidase. Y7 strain generated the highest amount (P<0.05) of hydrogen peroxide

followed by Y6 and Y2 strains. The most chose LAB isolated had a Low cell surface hydrophobicity, Y6
communicated the most astounding surface hydrophobicity (P<0.05). Strains isolated from Lighvan

yoghurt indicated good probiotic properties, yet assist in vitro and in vivo considers on these strains are
still required.
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