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Table 1 Microbial species identified from M17 and MRS agar plates from the yogurt samples
analyzed in this study
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M17 MRS M1l7 MRS M17 MRS M17 MRS M17 MRS
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v - ¥ - - - - - - - - L. helveticus

Y ¢ - ‘ _ Y _ A _ ¢ _ Streptococcus
thermophilus

Y _ _ _ _ _ v _ _ _ _ Pediococcus
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v - - - - - - - v - - Weissella cibaria
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Fig 1 Homology tree dendrogram of the carbohydrate fermentation profiles obtained for cocci isolates (above) and
rod isolates (bottom). Vertical lines of the dendrogram represent the degree of similarity shared by the groups
connected by the lines.
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Fig 2 ARDRA profiles of cocci (a) and bacilli (b) isolates with the restriction enzymes Haelll (above ) and Hinfl
(bottom). Order a 1, S. thermophilus; 2, W. cibaria; 3, P. pentosaceus; 4, L. delbrueckii; 5, L. helveticus. and
molecular weight marker (M)

S D 3 b KUy S8 5 Sl sl sSY
A Sl Y S 5 [ s S el 5
Sl 85 55 4 ol ald SIS 5 g9
S8 W5 pde el W5 5 558 ass QUls Juls &S 50
Olse o YU glos 5o iy SUlg 5 (olin b gen) S48 3

DY]eat el 3 8L
s O e S 5 Sah skl sy Glils
5 A3l e sl pds s sl i, 4 SIS, b o es 518
ol sSY G sl gl el p5Y ozl 4 o8
St G & plaly pie oLl Kl
Sosre st s S b eSS e b ol 4 (ST
IS Gty el s ool sa[YEY] sl
et Lol o waldsde skl 5Y (g S
R D R N R
bl el 1S cte bl 4 (K Lasids gl

» e o APl glacs il 3 el w0l L g o

A

Hinfl w31 ol ol Hinfl 5 Haelll 57 55 anlic
3 orrbdse T s ] e ples Sl 03 S e 2UIS
S bt XS e sl 555 S il slags 5L L
b Sl sl oY (e sl sl 3 ot o 5T el
o5 6 e B Sl sl Y S S 5 i ple
el

SV el Gla 8L g Ll a4 Oliabl pue
Gl JsSse alals gty 5 esliad [YY 5 VY]
23wy 8w JSe sl s el sl s s 2
SAL s Sl o S Camex (R (Aash ol
G Sanls pshlsSY 5 sbdae S S sSs
S5, 35 Wi Sl sl slaglis. ool
ol ol &l Cle S Ly Y 5 sy
S35 05 6lols s baisad ple 4SSl Jto gy Sy 658 05
SO Y SKS skl el sy s

5 ki s S s S e ST



\Y’ﬁ'\ \:ﬁﬁ:\'ﬁﬁ:)‘ c\i a)jJ 4‘“‘ b)l.a.::

L;"J“&’ @W}f}lﬁ

b3 gy Cile Ciliis e saulaaling gr 5 LG
wlad o 3 O 58 5 beage ol bme sk
S5 5 Aol LssST gyl a5 s (550 S lallas
slaalis 5 58 saie slely s el Bl 5 Cwglie
Lis 3 o Glpl ) slees sl p Alloly SaS es G5

Al Sae oS (S5 plS

) sl -0
alie el JS oyl Sldlas s b8 @lle SBT )
ol S E s esliy GBI 5 g, Ol Ol
5okl plie 5)5e 53 Ao Sledbl &Il s & dglde slie
OLBT 5 0br g3 plie s gal olsl s ¢ 2Bt e BT 55
Sl s Sl S8 OIS ke g 5 L el
bl 4 jde Ol O3 5as qal 3 03 2 Sl OKen &S
S ol Sl ramen 5 Azib b paise 5 s alis
Slob S Olsls 5 ol Kaags 5l Cles Ssds

S

gl =

[1] Tamime, A. Y., and Robinson, R. K. (2007).
Yoghurt: Science and Technology. 3" Ed.
Woodhead Publishing. Cambridge, UK.

[2] Azadnia, P., Shah Ahmad Ghasemi, M.,
Davanian Mohaghegh, M., Karimi Jashni, M.,
Zamani, M.H., Khalegh Babaki, A. and Taarof,
N. 2011. Isolation and Identification of
Lactococci from Traditional Yoghurt in Tribes
of Kazerun. Journal of Animal and Veterinary
Advances 10 (6): 698-700.

[3] Iranmanesh, M., Ezzatpanah, H., Mojgani,
N., Karimi Torshizi, M.A., Aminafshar, M.,
and Mohamadi, M. 2012. Isolation of Lactic
Acid Bacteria from Ewe Milk, Traditional
Yoghurt and Sour Buttermilk in Iran. European
Journal of Food Research & Review. 2(3): 79-
92.

[4] Pourahmad, R. and Mazaheri Assadi, M.
2005. Yoghurt production by Iranian native
starter cultures. Nutrition & Food Science, 35
(6) 410 — 415.

LV

Sosail 3 lang K plas 5 pasils Gy 5 oS,
S Jg 23 abeadism sl 05051 s 4 slazel (o
(S5 s ml L bes sl e ade L bLSSI o
IYV] el s 2158 O Kinss ol baw g golie 504
o (Gl odid &5l s asls) iy ad W g SUlg o) s
5 e e WS e et a eSY G805 0l Ol
@ 855 5 o Sl eslial plaly LS sl s CedSy
Lo ST S Olsis sz o sSSs i) ol sen
338 oo sl

ks eSS e DU ey Dlallle
N pame 5 e 3 (Sl sl sV glasi S 50
sz ali olaw VAT ]Gl e eles wlis
Cesle sl 53 (Lol Mooy si sl sty o o568 )
Al pde e 4 WIS e T3 S A sdalin 3
e (ST Gag) cmle a5 55 eslinal 3550 o5 VL
Al (Bl s cls)

Sl S 53 pesde S epes cule s
bl s SY 35 (Saphs sl sSY 5 epldse T
crpbrlsY Wlen 2 SLAs plld 58 e SKisle
Ao aobe @l Gl ey Slse s 03 S 0 Sanh
I () RS R RN
Sl sl s 5 (Sl bl oSV sl sa
S Ll o Cengsle S SISV el lag S o5 S s
U] i e o o 3 e sl ST
0 T 3 Ol e SV e Sl e o e oLl
oslizal (gl pale S sla ST Sl b oo Ol e
[ry-ve] s s

z -
3o, Ol ol jlie il Cged =y SRR ob s
SAL s A ey SBY Al Gl SL sy b
Sl elsSY 5 i eSSl
W e S e p Ly Sl LI lag S

b g ol Ol Gl s anllas 540 slas SL



ile 3 e T SV el a6 5L sl

and Baird, R.M. Elsevier Science, Amsterdam.
pp. 128-130.

[16] Edalatian, M.R., Habibi Najafi, M.B.,
Mortazavi, A. Mayo, B. 2012. The biodiversity
and evolution of lactic flora during ripening of
the Iranian semisoft Lighvan cheese.
International Journal of Dairy Technology. 65
(1) 81-89.

[17] Gemelas, L., Rigobello, V., Ly-Chatain, M.
H., and Demarigny, Y. 2013. Selective
Lactococcus enumeration in raw milk. Food
and Nutrition Science 4, 49-58.

[18] Tabasco, R., Paarup, T., Janer, C., Pelaez,
and Requena, T. (2007). Selective enumeration
and identification of mixed cultures of
Streptococcus  thermophilus,  Lactobacillus
delbrueckii subsp. bulgaricus, L. acidophilus,
L. paracasei and Bifidobacterium lactis in
fermented milk. International Dairy journal,
17:1107-1114.

[19] Tharmaraj, N., Shah, N.P. 2003. Selective
Enumeration of Lactobacillus delbrueckii Ssp.
bulgaricus,  Streptococcus  thermophilus,
Lactobacillus  acidophilus,  Bifidobacteria,
Lactobacillus casei, Lactobacillus rhamnosus,
and  Propionibacteria. J.  Dairy  Sci.
86:2288-2296

[20] Vinderola, C.G.; Reinheimer, J.A. 1999.
Culture media for the enumeration of
Bifidobacterium bifidum and Lactobacillus
acidophilus in the presence of yoghurt bacteria.
Int. Dairy J., 9(8), p.497-505.

[21] Holt, J. G., Sneath, P. H., Krieg, N. R., and
Holt, J. G. 1994. Bergey’s Manual of
Determinative Bacteriology. 9™ Ed. Williams
& Wilkins, Lippincott, USA.

[22] Johansson, M-L. Sanni, A., Lonner, C.,
Molin, G. 1995. Phenotypically based
taxonomy using API 50CH of lactobacilli from
Nigerian ogi, and the occurrence of starch
fermenting strains. International Journal of
Food Microbiology 25: 159-168

[23] FAO/WHO. 2010. Fermented milks. Codex
Standard 243-2003. 2™ Ed. Food and
Agriculture  Organization of the United
Nations/World Health Organization. Rome.

[24] Germond, J.E., Lapierre, L., Delley, M.,
Mollet, B., Felis, G.E., Dellaglio, F., 2003.
Evolution  of the  bacterial  species
Lactobacillus delbrueckii: a partial genomic

¢A

[5] Tafvizi, F. and Tajabadi Ebrahimi, M. 2012.
Detection  of genetic  diversity and
classification of Lactobacillus species isolated
from Iranian traditional dairy products by
RAPD fingerprinting and POPGENE analysis.
Annals of Biological Research, 3 (10) 4904-
4911.

[6] Wouters, J.T.M., Ayad, E.H.E., Hugenholtz,
J., Smit, S. 2002. Microbes from raw milk for
fermented dairy products. Int. Dairy J. 12, 91-
109.

[7] Parente, E. Cogan, T.M. (2004). Starter
cultures: general aspects. In, Cheese:
Chemistry, Physics and Microbiology. 3" ed.
Vol. 1. General Aspects. P.F. Fox., P.J. H.
McSweeney, T. M. Cogan, and T. P. Guninee
(Eds.). Elsevier, Amsterdam. p. 123-147.

[8] Mahony, J., Ainsworth, S., Stockdale, S., and
van Sinderen, D. 2012. Phages of lactic acid
bacteria: the role of genetics in understanding
phage-host interactions and their co-
evolutionary  processes.  Virology 434,
143-150.

[9] Jensen, M.P., Ardo, Y., and Vogensen, F.K.,
2009. Isolation of cultivable thermophilic LAB
from cheeses made with mesophilic starter and
molecular comparison with dairy-related
Lactobacillus  helveticus strains. Letter in
Applied Microbiology 49, 396-402.

[10] Anon. 2009. Milk and milk products-
guidance on sampling. Institute of Standards
and Industrial Research of Iran, ISIRI no. 326.

[11] Anon. 2004. Enumeration of characteristic
microorganisms- colony count technique at
37°C. Institute of Standards and Industrial
Research of Iran, ISIRI no. 7714.

[12] Harrigan, W.F. 1998. Laboratory methods
in food microbiology. Academic Press.
London, UK.

[13] Weisburg, W.G., Barns, S.M., Pelletier,
D.A., Lane, DJ. (January 1991). "16S
ribosomal DNA amplification for phylogenetic
study". J Bacteriol. 173 (2): 697-703.

[14] Reuter, G. 1985. Elective and selective
media for lactic acid bacteria. International
Journal of Food Microbiology 2, 55-68.

[15] Schillinger, U., and Holzapfel, W.H. 2003.
Culture media for lactic acid bacteria.
In,Handbook of Culture Media for Food
Microbiology. Corry, J. E. L., Curtis, G.D.W.,



\Y’ﬁ'\ \:ﬁ:ﬁ.é-:.l))‘ c\i a)jJ 4‘“‘ D)LQ-\:-'

L;,'U'-&‘ @W}f}l&

classification of Streptococcus thermophilus
and  Lactobacillus  delbrueckii  subsp.
bulgaricus strains isolated from traditional
Greek yoghurts. Journal of Food Science 66,
747-752.

[31] Mills S., O’Sullivan O., Hill C., Fitzgerald

G.F., Ross R.P. 2010. The changing face of
dairy starter cultures research. From genomics
to economics. Int. J. Dairy Technol. 63:149-
170.

[32] Hebert, E. M., Raya, R. R., Tailliez, P., and
de Giori, G. S. (2000). Characterization of
natural isolates of Lactobacillus strains to be
used as starter cultures in dairy fermentation.
International Journal of Food Microbiology,
59: 19-27.

[33] Mora, D., Fortina, M. G., Parini, C., Ricci,
G., Gatti, M., Giraffa, G., Manachini, P. L.,
(2002). Genetic diversity and technological
properties of Streptococcus thermophilus
strains isolated from dairy products. Journal of
Applied Microbiology 93, 278-287.

[34] Rossetti, L., Fornassi, M. E., Gatti, M.,
Lazzi, C., Neviani, E., Giraffa, G. (2008).
Grana Padano cheese whey starters: microbial
composition and strain distribution.
International Journal of Food Microbiology
127,168-171.

¢4

study with reflections on prokaryotic species
concept. Mol. Biol. Evol. 20, 93-104.

[25] Giraffa G, Andrighetto C, Antonello C,
Gatti M, Lazzi C, Marcazzan G, Lombardi A,
Neviani E. 2004. Genotypic and phenotypic
diversity of Lactobacillus delbrueckii subsp.
lactis strains of dairy origin. Int J Food
Microbiol. 91, 129-1309.

[26] Giraffa G, Paris A, Valcavi L, Gatti M,
Neviani E. 2001. Genotypic and phenotypic
heterogeneity of Streptococcus thermophilus
strains isolated from dairy products. J Appl
Microbiol. 91, 937-943.

[27] Edalatian, M.R. 2011. Identification and
characterization of lactic flora of Iranian raw
milk cheeses using cultural and molecular
methods. Thesis. Ferdowsi university of
Mashhad

[28] El-Baradei, G., A. Delacroix-Buchet, and J.
C. Ogier. 2008. Bacterial biodiversity of
traditional Zabady fermented milk.
International Journal of Food Microbiology
121:295-301.

[29] Tamang, J. P. 2009. Himalayan Fermented
Foods: Microbiology, Nutrition and Ethnic
Values. New York: CRC Press, (in press).
ISBN: 9781420093247

[30] Xanthopoulos, V., Petridis, D. and
Tzanetakis, N. (2001) Characterization and



JEST No. 63, Vol. 14, May 2017 ABSTRACT

Identification of lactic acid bacteria isolated from traditional
yoghurts of Khorasan-e-Razavi

Hajimohammadi Farimani, R.}, Habibi Najafi, M. B. *, Fazly Bazzaz, B. S. ?,
Edalatian, M. R.*, Bahrami, A. R.”

1. PhD student of Food Microbiology, Department of Food Science and Technology, Faculty of
Agriculture, Ferdowsi University of Mashhad
2. Professor, Department of Food Science and Technology, Faculty of Agriculture, Ferdowsi University of
Mashhad
3. Professor,Biotechnology Research Center, School of Pharmacy, Mashhad University of Medical
Sciences
4. Assistant professor, Department of Food Science and Technology, Faculty of Agriculture, Ferdowsi
University of Mashhad
5. Professor, Department of Biology, Faculty of Science, Ferdowsi University of Mashhad
(Received: 94/3/30 Accepted: 94/6/8)

There is a global interest to study lactic acid bacteria (LAB) of artisanal fermented products like yoghurt
for improving or replacing current strains used in commercial starter cultures. In this work, five
traditional yoghurt samples were collected from different areas of Khorasan-e-Razavi. Grouping and
identification of isolates were carried out on the basis of physiological and biochemical tests (non-
molecular),as well as ARDRA technique and sequencing (molecular methods). Totally, 71 isolates
including 33 Streptococcus thermophilus, 30 Lactobacillus delbrueckii (subsp. Bulgaricus and lactis),
were identified as dominant strains in all yoghurt samples. Also 8 other isolates belonging to
Lactobacillus helveticus, Pediococcus pentosaceus and Weissella cibaria were observed. Results of this
research show the diversity of LAB population in collected samples.
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