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Table 1 Molecular identification and proteolytic activity of lactic acid bacteria isolated from different raw

milk
Clear zone on
Skim milk agar Identitiy (%) Molecular identification source code Nu.
(mm)

15 98 Lactobacillus delbruekii COW BRMI 1
20 98 Streptococcus lutetiensis cow BMM1 2
14 98 L. delbruekii goat ORM1 3
12 97 L. delbruekii subsp. bulgaricus goat ORM3 4
14 99 Lactobacillus curvatus goat ORM4 5
23 99 Lactococcus lactis subsp. lactis COW BRM3 6
15 98 L. delbruekii goat ORT2 7
19 97 L. delbruekii goat ORT3 8
17 99 L. delbruekii COW BRTI 9
12 98 Lactobacillus fermentum COW BRT4 10
11 99 Lactobacillus reuteri ewe SRM2 11
20 - - cow BRM2 12
8 - - ewe SRM3 13
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Fig 1 Electrophorogram of PCR products from genomic DNA and a marker on Agarose gel (1.5%).
Lane 1: marker. Lanes 2 to 12 show PCR products.
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Table 2 Antibiotic sensitivity of isolated lactic acid bacteria

Clear
zone
(mm)
8 8 . 8 8 : , .
§ g g § : % £ g Antbiotic
' isolate
£ : 5 : g
L. delbruekii
228 258 238 20S 158 24 S 171 20 S 20 S 20 S (BRM1)
L. delbruekii subsp.
201 26 S 0R 178 OR 20S 0R 29 S OR 28 S bulgaricus
(ORM3)
L. curvatus
22 S 201 OR 20 S 0OR 24 S OR 258 0OR 208 (ORM4)
Lac. lactis subsp.
278 258 0R 12R OR 188 188 30 S OR 20 S lactis
(BRM3)
L. delbruekii
Y\ :
191 278 13R 158 158 24 S S 278 308 258 (ORT2)
L. delbruekii
VY :
388 24 S 20S 198 18S 308 I 348 188 28 S (ORT3)
28 28S 248 178 158 208 YYS 198 158 278 L. delbruekii
BRTI1
L. reuteri
‘. .
24 S 26 S 0R 188 OR 0R S 258 338 20 S SRM2

S: sensitive, I: semi-sensitive, R: resistant
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Some lactic acid bacteria (LAB), in particular proteolytic strains, in raw milk have useful technological
properties and play important role in developing desired characteristics in the final products. However,
they are mostly lost during heating and technological processes. Therefore, it would be important to be
isolated and maintained for further applications as pure adjunct cultures. In this study, after selective
isolation of LAB from raw cow’s, ewe’s and goat’s milks on MRS agar and M17 agar, gram-positive
catalase-negative were selected and maintained as pure cultures. Then, the isolates were screened
according to their proteolytic activities on skim milk agar (well-diffusion method). The potent gram-
positive, catalase-negative proteolytic strains were identified via 16S rDNA gene sequencing and
antibiotic resistance (10 antibiotic agents, disc-diffusion method) and hemolytic activities (on blood agar
containing 5% sheep blood) were evaluated. BLAST analysis resulted in identification of Lactobacillus
delbruekii (five isolates), L. delbruekii subsp. bulgaricus, L. fermentum, L. reuteri, L. curvatus,
Lactococcus lactis subsp. lactis, and Streptococcus lutetiensis. L. lactis subsp. lactis obtained from cow
milk showed the highest proteolytic activity as a 23-mm halo zone was observed on skim milk agar plate
after 48 h incubation at 37 °C. In case of hemolysin production, only Lactobacillus fermentum showed a-
hemolytic activity and the others showed no activities. All the identified isolates were sensitive to
tetracycline, ampicillin, erythromycin, vancomycin and gentamycin with the exception of L. reuteri and
lactococcus lactis subsp. lactis that found to be resistant to vancomycin and gentamycin, respectively.
About penicillin, chloramphenicol, clindamycin, kanamycin and streptomycin, the results were varied.
Our results verified diversity of wild proteolytic LAB strains in raw milk, as reported before. Although
LAB mainly belong to the GRAS list, strains isolated from raw milk should be re-checked for their
safety-related properties.
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