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4. Polymerase chain reaction

5. Gel documentation

6. BLAST (Basic Local Alignment Search Tool)
7. Gen Bank

8. National Center for Biotechnology Information
(http://www.NCBLnlm.nih.gov)
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Table 1 Number of colonies grown in MRS and M17 agar (CFU.ml™")

M17 agar medium MRS agar medium
Sample Dilution Dilution Dilution Dilution Dilution Dilution
107 10° 10”° 107 10 10”°
M 0.3+047 23+1.7 43+1.7 0 23+1.7 4+1.82
Y 1+0.82 47+£29 93+49 07+094 13+047 2.6+2.05
SY 97+1.25 15+24 17.7+£2.05 17+236 43+107 33+236

(M: Sheep’s milk, Y: Sheep’s yogurt, SY: Sheep’s sour yoghurt)
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Table 2 Biochemical characteristics of the isolated strains

Sample pH change at  pH change at Growth at Growth at Growth in medium  Growth at  Growth at
P M17 broth MRS broth pH9.6 pH4.4 with 6.5 % NaCl 45°¢ 15
M 48 4.6 - + + + +
Y 52 42 - + + + -
SY 53 42 - + + + -

(M: Sheep’s milk, Y: Sheep’s yogurt, SY: Sheep’s sour yoghurt)

L;Lnsj)lswj“wjlé uq\&(éﬁb)s)&bu
165 05 5 51 s il 0 168 TRNA 03 JI5 5JU
[y C\J?L:.«.N\ DNA 6\)| PCR u,:..sb )] oslaal LI‘RNA

Yiv

SN s b b alisr aluls Y-



el 5 SISV el glas 8L J iS5 oLl 5 ol

OLKen 5 Obsle b oLl

VE g aama 3 iinsg 3 OFAE Jle s s 5 Sl
deils SUls b (05 ,S0n 55k Ol 4 sl ySY 4
adlae 3 g Sonle 5 e Sledd (Gl SSsms
o s sl pla S s ls S s S oIS o5
53 WAVl s gses [VE] 5 30 Pl sl sy
s pmis® S S 0 i gl s S S 9 ] Sy
Pl sl s ¢ S Sl 5555 ey
3 s LSV Gt 52 8 sl 5Y
Wl g S e 5l o Seds esbalsSY
Jlo 53 Oes 5 alioe S (ol ardlas 5 [Yo] 58 (g5luls
3l e 3115 (i bl SV sl ol YV Y

[l xss

e sl

1 2 3 4 5 ©6

1500 bp —

7

AL el s (sl Sbel i 5550 (sl ailir
S a0 58T U5 s 2 Jsmamee 5 0l S5l
Silbw AL olg a3 58 5,800 s sdins 0L (V)
oSty sl eslewl L 168 TRNA 05 585 51 Lol 51 el
bl Jsb sy e edalin oS ) ailen sl o PCR
OLES aS s 51,3 VY es = 100 s DD 65 simee 53 sdal s
JEPEC N § Y N BCIEW I B U WU R EP VIR W o S PV P R W
Sl beld ot bl sl alir o sls OLES s ol I
s

buchneri

Lactobacillus casei, Lactobacillus

srhamnisus, Lactobacillus
@ L« (¥ Jsux) sy Lactobacillus plantarum
5 e 0,8 e SL) watls Cillas plesd s (a0 s
(et Ll 1y A58 s ST a5 Ul oS cote 5YBE

g 9 10 11 12 13 14 15 16

Fig 1 PCR product of 16s rRNA (1500 bp) from 4 isolates that are reproduced using universal primers (fd1 and rP2).
Row 2: DNA marker 1Kb, row 4: L. rhamnosus M1, row 5: L. buchneri M3, row 6: L. plantarum M4, row 7: L.
casei M2, row 8: L. plantarum SY'1,1ow10: L. casei Y2,row 11: L. casei SY2, row 13: L. rhamnosus SY3, row 14:
L. rhamnosus Y1 and row 15: L. buchneri Y3.

Table 3 Identities of pure isolates

Isolated code Closest relative Identity (%)
M1 Lactobacillus rhamnosus 99
M2 Lactobacillus casei 99
M3 Lactobacillus buchneri 99
M4 Lactobacillus plantarum 99
Y1 Lactobacillus rhamnosus 97
Y2 Lactobacillus casei 97
Y3 Lactobacillus buchneri 97
SY1 Lactobacillus plantarum 99
SY2 Lactobacillus casei 98
SY3 Lactobacillus rhamnosus 98

(M: Sheep’s milk, Y: Sheep’s yogurt, SY: Sheep’s sour yoghurt)
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Fig 2 Bonded and excreted exopolysaccharides produced in different samples
(M: Sheep’s milk, Y: Sheep’s yogurt, SY:Sheep’s sour yoghurt)



\VQVJﬁJ.@.Jr Ao 692 LVQ o)Lo...i:

di‘.l_é dl«ﬁjr}l&

wos)l bo o b o8ils slael&iylesl p s Ol S

.J.'a)\bda fW\

@L..a 1

[1] Lahtinen, S., Ouwehand, A. C., Salminen, S.,
& von Wright, A. (Eds.). 2011. Lactic acid
bacteria: microbiological and functional
aspects. CRC Press.

[2] Cesselin, B., Derré-Bobillot, A., Fernandez,
A., Lamberet, G., Lechardeur, D., Yamamoto,
Y., and Gaudu, P. 2011. Responses of lactic
acid bacteria to oxidative stress. In Stress
Responses of Lactic Acid Bacteria. Springer
US, 24(6): 111-127.

[3] De Vuyst, L., De Vin, F., Vaningelgem, F.
and Degeest, B. 2001. Recent developments in
the biosynthesis and applications of
heteropolysaccharides  from lactic  acid
bacteria. International Dairy Journal, 11(9):
687-707.

[4] Monsan, P., Bozonnet, S., Albenne, C.,
Joucla, G., Willemot, R. M. and Remaud-
Siméon, M. 2001. Homopolysaccharides from
lactic acid bacteria. International Dairy
Journal, 11(9): 675-685.

[5] Baruah, R., Das, D., & Goyal, A. 2016.
Heteropolysaccharides from Lactic Acid
Bacteria: Current Trends and Applications. J
Prob Health, 4(141), 2.

[6] Moscovici, M. 2015. Present and future
medical applications of microbial
exopolysaccharides. Frontiers in microbiology,
6.

[7] Badel, S., Bernardi, T. and Michaud, P. 2011.

New perspectives for Lactobacilli
exopolysaccharides. Biotechnology advances,
29(1): 54-66.

[8] Han, X., Yang, Z., Jing, X., Yu, P., Zhang,
Y., Yi, H., & Zhang, L. 2016. Improvement of
the texture of yogurt by wuse of
exopolysaccharide producing lactic acid
bacteria. BioMed research international.

[9] Amatayakul, T., Halmos, A. L., Sherkat, F.
and Shah, N. P. 2006. Physical characteristics
of yoghurts made using exopolysaccharide-
producing starter cultures and varying casein to

whey protein ratios. [International Dairy
Journal, 16(1): 40-51.

Yo

S a4
A G LS 3 e 8 SISV el slags S
L glag shy plald 5 ool gl 23050
Aol glae S as ool esls Olis iy Osllae ol 5
534S o el ege 28 BPS 08 0es o 5 Ole s SN
ol plSotal Olge w0 g5 Koo Sl L5 ST 1S slo
s oSG edas b b placd gel LS Sl coias ¢ls
Y peamms gy DL Rl s ok el w5 L,
Gras S a5 L e e s el der 5l
Lo SU 3 S ol L S Y oo 4 0B S
- o e 3l e OBl ST oS U 5 SCasY
Glakeoe 51yl o L2 cgr ol iy 03058
-6 SL O SV L eslizl - M17 5 sel- MRS s
s e VO (e p S s (ilulir SV Al sle
S N P PRV P WA I RPN ¥ P W { W VPR S BN v
i i S T Cle 5 Casle Gl 3l sl (sla
S ke EOYAE XS 5 EV/0) £ YE A0/NUE Y
Voo E £/0Y AT /e ANk XY 5 o]
il ady ame o PH Lol e 55 20 5 p S e
g e o Sas oS ol Sl s b il gl
N RO bl LS
Sl g ynd lodd I L g5e SV el (slacs ;S oS sls
S Al by ST 5 gl VL il Sl (g S
Sl L el 53 eges o8 o) e IS b sy
AL ST 8 Gl s o g S el
Lo 3l Caanl il les a0l L3 ladg ;80 L 555
L, oy ST eais A 5 (sl el 5l Ul 55 nio
SaS Gy oS e 5 oS St sl b cile A5 51

S eslaial (ol @b o 4 O3 20 (golal Ll

L.;;‘:)J';-’ Ji.i.‘i—o

R P P Y E i FYY  SP M IOV | SRS LS ORI R

Sob bl bl S il 5 sl sols i LT



\VQVJﬁJ.@J Ao 692 LVQ o)Lo...i:

dil.l_b dl«ﬁjr}l&

Sharp, M.E., Holt, J.G., Eds.; Williams and
Wilkins: Baltimore pp: 1071-1075.

[21] Kraatz, M. 2011. Isolation of Lactic Acid
Related Bacteria from the Pig Mucosal
Proximal Gastrointestinal Tract, Including
Olsenella Umbonata Sp. Nov. and Veillonella
Magna Sp. Nov. Logos Verlag Berlin GmbH.

[22] Marshall, V. M., Laws, A. P., Gu, Y.,
Levander, F., Radstrom, P., De Vuyst, L., ...
and Elvin, M. 2001. Exopolysaccharide,
producing strains of thermophilic lactic acid
bacteria cluster into groups according to their
EPS structure. Letters in applied microbiology,
32(6),433-437.

[23] Grand M., Kiiffer M. and Baumgartner A.
2003. Quantitative analysis and molecular
identification of bifidobacteria strains in
probiotic milk products. Eur. Food Res.
Technol. 217,90-92.

[24] Narimani T., Tarinejad A. and Hejazi M. A.
2015. Isolation and biochemical and molecular
identification of Lactobacillus bacteria with
probiotic potential from traditional cow milk
and yogurt of Khoi city. JFST No. 48, Vol. 12.

[25] Davati, N. 2018. Isolation and Identification
of Indigenous Lactic Acid Bacteria from
Traditional Yogurt Produced from Ewe's Milk
from Alvand Nomads Region and Evaluation
of Their Acidifying Potential. JFST No. 74,
Vol. 15.

[26] Kermanshahi RK, Peymanfar S. 2012.
Isolation and identification of lactobacilli from
cheese, yoghurt and silage by 16S rDNA gene
and study of bacteriocin and biosurfactant
production.  Jundishapur  Journal  of
Microbiology, 5:528-32.

[27] Zhang, Y. U., Li, S., Zhang, C., Luo, Y.,
Zhang, H., & Yang, Z. 2011. Growth and
exopolysaccharide production by Lactobacillus
fermentum F6 in skim milk. African Journal of
Biotechnology, 10(11), 2080-2091.

[28] Tedini, M., Sheikh Zayn al-Din, M., Takani,
Sh. and Soleimanian-Zad, P. 2005.
Comparison of polysaccharide content of lactic
bacteria in some samples of traditional,
industrial and manufactured yoghurt in the
laboratory and its effect on the physical
properties of the product. Water and Soil
Science  (Science and  Technology  of
Agriculture and Natural Resources): 13(48):
207-217.

Yol

[10] Pereira, R., Matia-Merino, L., Jones, V. and
Singh, H. 2006. Influence of fat on the
perceived texture of set acid milk gels: A
sensory perspective. Food Hydrocolloids,
20(2): 305-313.

[11] Kelvin, K, T., Haisman, D., Archer, R. and
Singh, H. 2005. Evaluation and modification of
existing methods for the quantification of
exopolysaccharides in milk-based media. Food
Res. Int. 38: 605-613.

[12] ISIRI. Standard No. 695, 2008, Yogurt -
Features and Methods of Examination
(Revision). Tehran: Institute of Standards and
Industrial Research of Iran.

[13] ISIRI. Standard No. No. 9415, 2007,
Sample  Preparation = Method,  Primary
suspensions and decimal dilutions for
microbiological tests. Tehran: Institute of
Standards and Industrial Research of Iran.

[14] Flusberg, B. A., Webster, D. R., Lee, J. H.,
Travers, K. J., Olivares, E. C., Clark, T. A., ...
and Turner, S. W. 2010. Direct detection of
DNA methylation during single-molecule, real-
time sequencing. Nature methods, 7(6), 461-
465.

[15] Axelsson, L. 2004. Lactic acid
bacteria:classification and physiology. In:
Lactic acid bacteria. Microbiology and
functional aspects. Salminen S, von Wright A.
(3th Edition). Marcel Dekker, New York, pp:
1-72.

[16] Akbari, A. Etemadi, F. Dadfama, F. Rituals,
Application of General Methods of Food
Microbiological Tests. Standard No. 2325.
Print 5.

[17] Eiteman, M. A., & Ramalingam, S. 2015.
Microbial  production of lactic acid.
Biotechnology letters, 37(5), 955-972.

[18] De Vuyst, L., & Vancanneyt, M. 2007.
Biodiversity and identification of sourdough
lactic acid bacteria. Food Microbiology, 24(2),
120-127.

[19] Edalatian, M. R., HabibiNajafi, M. B.,
Mortazavi, S. A., Nasiri, M. R., Basami, M. R.
and Hashemi, S. M. 2012. Isolation and
identification of the indigenous lactic acid
bacteria from Lighvan cheese. Journal of Food
Industry and Science, 9 (37): 9- 22. [inFarci]

[20] Garvie, E. 1. 1986. Genus Leuconostoc. In
Bergey’s Manual of Systematic Bacteriology,
8th ed., Vol. 2; Sneath, P.H.A., Mair, N.S.,



JEFST No. 78, Vol. 15, Sep 2018 ABSTRACT

Isolation and molecular identification of exopolysaccharide
producing lactic acid bacteria from sheep milk and yogurt

Zafar mokhtarian, E. 1, Rezazadeh Bari, M. 2*, Amiri, S. 3

1. Graduate Student, Department of Food Science and Technology, Faculty of Agriculture, Saba Institute of Higher
Education, Urmia, Iran
2. Associate Professor, Department of Food Science and Technology, Faculty of Agriculture, Urmia University,
Urmia, Iran
3. PhD student, Food Biotechnology, Department of Food Science and Technology, Faculty of Agriculture,
University of Tabriz, Tabriz, Iran

(Received: 2016/09/07 Accepted:2018/04/02)

Dairy products can be a rich source of diverse lactic acid bacteria (LAB) with high functional properties,
such as exopolysaccharide (EPS) production. EPS are high molecular weight polymers that are composed
of sugar units and are secreted by microorganisms into the surrounding environment. Produced EPS can
be used as an additive by a health effect and texturing properties. In this study, exopolysaccharide
producing LAB (ropy and mucoid colonies) were isolated and identified from raw sheep milk and sheep
yogurt that made in rural areas of Urmia. For this purpose, lactic acid bacteria cultured on MRS agar and
M17 agar media and then isolated on the basis of the ability to produce exopolysaccharides to study the
diversity of species by phenotypic methods (Gram stain, biochemical and physiological tests) and then
identified by polymerase chain reaction (PCR). The 4 strains of LAB isolated were Gram-positive as well
as catalase negative and were able to produce large amounts of EPS. The amounts of bonded and
abandoned exopolysaccharides which measured by phenol/sulfuric acid method, were 40.28+0.2 to
65.26+£0.47 mg/L and 105.68+£3.2 to 136.35+0.2 mg/L, respectively. Sheep yogurt which manufactured
traditionally in West Azerbaijan province, contained exopolysaccharide producing strains that can have
the potential to use in the dairy industry.
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