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Table 1 Bacterial strains tested

Row Bacteria code Row Bacteria code Row Bacteria code
1 M1 20 LF44 39 KR25
2 M9 21 LF50 40 KR26
3 M13 22 LF54 41 KR27
4 Cl15 23 LR59 42 KR30
5 Clé6 24 LR61 43 KR31
6 C17 25 LR66 44 KR32
7 C18 26 LR67 45 KR34
8 C19 27 LR68 46 KR35
9 C20 28 LR73 47 KR36
10 C21 29 LR74 48 KR37
11 C31 30 LR75 49 KR38
12 C32 31 LR76 50 KR39
13 C33 32 LR77 51 KR40
14 LF36 33 LR78 52 KR41
15 LF37 34 KR17 53 KR42
16 LF39 35 KR18 54 KR43
17 LF40 36 KR19 55 KR45
18 LF41 37 KR20 56 KR46
19 LF42 38 KR21 57 KR48
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Table 2 Primers
primer sequence
Forward Van A 5'- CATGAATAGAATAAAAGTTGCAATA -3'
Reverse Van A 5'- CCCCTTTAACGCTAATACGATCAA -3'
Forward Van B 5'- GTGACAAACCGGAGGCGAGGA-3'

Reverse Van B
Forward esp
Reverse esp

Forward gelE
Reverse gelE
Forward asal
Reverse asal
Forward cpd
Reverse cpd
Forward ace
Reverse ace

5'- CCGCCATCCTCCTGCAAAAAA -3'
5" - AGATTTCATCTTTGATTCTTGG-3’
5" - AATTGATTCTTTAGCATCTGG-3’
5’ - TATGACAATGCTTTTTGGGAT-3’
5’ - AGATGCACCCGAAATAATATA-3’
5’ - GCACGCTATTACGAACTATGA-3’
5’ - TAAGAAAGAACATCACCACGA-3’
5’- TGGTGGGTTATTTTTCAATTC-3’
5’ - TACGGCTCTGGCTTACTA-3’

5" - GGAATGACCGAGAACGATGGC-3’
5" - GCTTGATGTTGGCCTGCTTCCG-3’
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Table 3 Examining the presence of pathogenic genes

pathogenic genes

ace Cpd asal gelE esp VanB VanA Bacteria code Row
- - + - - - - M1 1
- - + - - - - M9 2
- - + - - - + M13 3
- - - - - - + C15 4
- - - - - - - Cl6 5
- - + - - - - C17 6
- - - - - - - C18 7
- - + - - - - C19 8
- - - - - - - C20 9
- - - - - - - C21 10
+ + - - - - - C31 11
+ + + - - - - C32 12

Vo
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Fig 2 Acid production capability of the isolates
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Fig 3 Assessment of lipolytic activity
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Table 4 Examination of exopolysaccharide

production
Exopolysacchari  Bacteri ~ Exopolysacchari  Bacteri
de production a code de production a code
+ KR34 - Cle6
+ KR36 - C18
+ KR37 + C20
+ KR38 + C21
+ KR39 - C33
+ KR42 - KR18
+ KR46 - KR19
+ KR48 + KR21
- LF54 - KR25
LR59 + KR26
+ LR78 + KR31
16 Total + KR32

el 4y Cwglan o5, -V-Y

S S e Caslie Lol 5 OLKes 5 el
J@.‘JJMW}.?&ML;Job)‘jijﬁggi)‘a.l.ﬁ\.\?ﬁ}w[ﬁ
G s i s S 58 0 By sbpH s sal
35 5 Sl aéﬁji.i.:»o‘}icr dL“pHJJ"’_}:&"bJ"j—{_}—{jj:’/
LY 5 GbpH V6 gl Bl s 55 b s i Llis
[00] sl o5 8 Ihy JialS ¢ (108 wbs § 5 Ol il
U&-’pﬁb‘j«j_{j_{}f&/é‘j)J?wb)bb‘}w‘w
bow 3 oadllas 3550 age S 5 S 515 G 3l el
Ly o 4V BV pH sl LBroth MRS cis
£ 4Y 6LApH):)o>ﬁJSMTM) 13=pH w3
Sl Ll 3w Caglae [0N] ol alil sdalin Al
Aol o (655t e Sla 4Ll S Olge 4 (L pH)
j;UA)JLAQYL;LU}:‘ﬂ)c}yﬂ&w;%)é&_;sy

das 1l QL.;.; b &7:}5 639 DL J\.‘;‘) W

\A)

Gla e VA &S WS edalie OLKes 5 (gl
CiS b 53 Al slml a4 0B (s 25e eSS
AJKAJ:QJ(J&J:JJA{LAQ}MJI./.YY)Jdéﬁ'cﬂm]:\i
o on I Lo (Sl 4 o6 ke o
Shedd I gl S sSs il asm ols Ol OLKes 5 5500
4 b &S edalie BB Satems, ol gl s i
TEF] din 55 A3l IS GIbI s dla sl
@\J&MﬂjﬁQAw@AKI324{Ug-ULAj}4d\);
Cled Ol o 2aS Krd2 ol 5 o 22018 4o

Ml;bMﬂﬁﬂ

o ¢
hoh h
i i
! k I i
il

Absorption at GOO 1
o oo oW o=
— o

-

—
- T
—
— =

1

ki
T 0l
1 L
lu‘x-:,-«my.‘:xp«lr O m 61l O 0000 N+ 00
ffﬁ'f'f‘?‘fjf'f’f'lﬂg,"T‘T‘,”T’TT:ELL’ALK
naaaae9999aaunany

[solate name
The values with different superscript are significantly different (p<0.03)
Fig 4 Evaluation of proteolytic activity
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Table 5 Examination of acid resistance at different pH

PH=3 PH=3.5 PH=4 PH=5 PH=6 Bacteria code Row
0.086 ¢ 0.168 ¢ 0.310b 0.404 a 1.309 a Cl6 1
0.076 d 0.094 b 0.201 a 0.456 a 1.139a C18 2
0.085¢ 0.093 b 0.202 a 0.506 b 1.189 b C20 3
0.053 ¢ 0.060 a 0.136 ¢ 0.499 a 1.393 a C21 4
0.077d 0.111e 0.154 ¢ 0.524 b 1.483 ¢ C33 5
0.051¢ 0.070 b 0.079d 0.515b 1.263 a Krl8 6
0.093 b 0.140d 0.237 a 0.574 b 1.159b Kr19 7
0.080 ¢ 0.097b 0.284 a 0.406 a 1.352a Kr21 8
0.050 ¢ 0.063 b 0.175b 0.583 b 1.293 a Kr25 9
0.077d 0.182 ¢ 0.185a 0.510b 1.083d Kr26 10
0.106 a 0.114 ¢ 0.207 a 0.455¢ 1.247 a Kr31 11
0.105a 0.113 ¢ 0.304 b 0.416a 1.273 a Kr32 12
0.093 b 0.095b 0.267b 0.440 ¢ 1.221a Kr34 13
0.145 f 0.182 ¢ 0.297b 0.680d 1.321¢ Kr36 14
0.097 b 0.112¢ 0.268 a 0.690d 1.324 a Kr37 15
0.102 a 0.113 ¢ 0.239 a 0.404 a 1.211a Kr38 16
0.118 f 0.184 ¢ 0.206 a 0.505 ¢ 1.199 b Kr39 17
0.089 ¢ 0.114 ¢ 0.229 ¢ 0.369 f 1.174 b Kr42 18
0.057 ¢ 0.091b 0.212d 0.384 f 1.219¢ Kr46 19
0.067 b 0.160 ¢ 0.259b 0.507 ¢ 1.160 b Kr48 20
0.085d 0.153 f 0.310e 0.484 ¢ 1.189 b LF54 21
0.126 f 0.137 g 0.292 a 0.657 g 1.249 ¢ Lr59 22
0.158 g 0.168 ¢ 0.197b 0.640 g 1.265a Lr78 23

*The values with different superscript letters in a same column are significantly different (p<0.05)
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Table 6 Evaluation of thermal resistance

T=85 T=85 T=80 T=80 T=75 T=75 T=70 =70 T=65 T=65 T=60 T=60 bacteria
(30min) (15min)  (30min)  (15min) (30min) (15min) (30min) (15min) (30min) (15min) (30min) (15min) code
0.207a 0.228 a 0.577 ¢ 0971 a 1.496 a 1.560 b 1.589b 1.701 b 1.736 a 1.762 a 1.963 a 2249 a Cl6
0.153d 0.222a 0227 ¢ 0.242a 0.264 b 0.485a 1.546 b 1.694 b 1.762 a 1.845a 1.987 a 2.149b C18
0.225a 0.236a 0.247b 0.307b 1.580a 1.689 ¢ 1.764 ¢ 1.895¢ 1.987 b 2.082b 2498 e 2.635e C20
0.240 a 0.282b 0.300 a 0.336a 0.399 b 1.639 ¢ 1.791 ¢ 1.859 ¢ 1.929b 2.096 b 2221c 2.648 e C21
0.156d 0.28a 0.289 a 0.302a 0.349b 1.653b 1.722 ¢ 1.853 ¢ 1.898 a 2.033b 2.358d 2.650 e C33
0.175e 0.242 ¢ 0.249b 0.257 a 1.653b 1.684 c 1.759 ¢ 1.793 b 1.973b 1981 a 2257 ¢ 2.402d Krl8
0.228a 0.254 ¢ 0.278 ¢ 0.282b 0.366 a 0378 a 1.852d 1.896 ¢ 1.922b 2.091b 2.172b 2217a Kr19
0.133d 0.158d 0.215a 0.246 a 0.269 a 0.285b 1.490 b 1.820 ¢ 1.937b 2.221d 2499 e 2.608 e Kr21
0.107f 0.142d 0222 a 1.298 ¢ 1.584a 1.691 ¢ 1.789d 1.841 c 2.100d 2.242d 2.288 ¢ 2.525d Kr25
0.142d 0.154d 0.184 d 0.210a 0.224 b 0.286 a 0.320a 1.799 b 1.806 a 2.193 ¢ 2242 ¢ 2281 a Kr26
0.163¢ 0.186 a 0.235b 0.260 a 0.284 b 1.545b 1.825d 1.981d 2.032¢ 2.102¢ 2271c 2302 ¢ Kr31
0.162¢ 0.252a 0.267b 0.281b 0.286 b 1.756 b 1.845¢ 1.891 ¢ 1.796 b 2.200d 2226 ¢ 2.282a Kr32
0.206a 0.255a 0.298 a 0313b 0319¢ 0.500 a 1.806 ¢ 1.899 ¢ 2.037 ¢ 2.158 ¢ 2.266 ¢ 2314 c¢ Kr34
0.234b 0.253b 0.261d 0271 a 0.278 ¢ 0.304 b 1.789 ¢ 1.848 ¢ 1.879a 2.041b 2.398 ¢ 2.540d Kr36
0.241b 0.251b 0.261d 0.267 a 0.279a 0.284 c 0.300 a 1.859¢ 1.984 b 2.023b 2222¢ 2.285a Kr37
0.241b 0.264 ¢ 0.284 a 0.297 a 0.322d 1.697 ¢ 1.818d 1.858 ¢ 1.965b 2.997 e 2.117b 2.282a Kr38
0.232b 0.267 ¢ 0.299b 0.322b 1.794d 1.869d 1.887 ¢ 2013 e 2.037c 2.126 ¢ 2.195b 2293 a Kr39
0.244b 0.254 b 0.261 ¢ 0.266 a 0.272a 0.283 a 0.293 a 1.871¢c 1.946 b 1.986 a 2.037a 2224 a Kr42
0.273c¢ 0.284 a 0.313b 1.521d 1.644b 1.807d 1.928 e 1.961d 1.995b 2.063 b 2.093 a 2.149 a Kr46
0.199¢g 0.23b 0.570 ¢ 1.106 d 1.190 b 1.400 b 1.781 ¢ 1.862 ¢ 1.892 a 1.926 a 2.209 ¢ 2272a Kr48
0.250 ¢ 1.234 ¢ 1.522¢ 1.666 ¢ 1.744 d 1.895d 1.835¢ 1.855¢ 1.933b 1.956a 1.994 a 2.098 b LF54
0.151d  0.181d 0245c 0251a  0273a  0286a 1260b  1422a  1.893a  1.930a  1946a  2.114b Lr59
1.688h 1.755 e 1.779 1.834 f 1.866 ¢ 1.955e 1.999 £ 2.043 e 2.054c 2.229d 2.366d 2.414d Lr78
#The values with different superscript letters in a same column are significantly different (p<0.05)
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Table 7 Evaluation of antimicrobial activity

Indicator microorganisms

.. Escherichia Staphylococcus Lactococcus Lactobacillus Bacteria Row
Listeria . . . code
coli aureus lactis plantarium

- - - - - Cl6 1
- + + - - C18 2
- - + - - C20 3
- + - - - C21 4
- - + + - C33 5
+ - + + + KR18 6
+ + - + + KR19 7
- - + + - KR21 8
- + + - + KR25 9
+ - + + + KR26 10
- - - + + KR31 11
- + - - + KR32 12
+ + - - + KR34 13
- - - - - KR36 14
+ + - - + KR37 15
- - - - - KR38 16
- + + + - KR39 17
+ - - - + KR42 18
+ + - + KR46 19
- + + - + KR48 20
- + + - + LF54 21
- + - + - LR59 22
- - - - - LR78 23
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ABSTRACT

ARTICLE INFO

Recently, special attention has been paid to enterococci for use as probiotics in dairy
products. All these desirable features are a stimulus for the producers of dairy
products to use enterococci isolated from dairy products such as Ligvan cheese.
Despite having all these features, enterococci are not recognized as GRAS and their
presence in food products is a sign of fecal contamination. The purpose of this
research is to investigate enterococci isolated from Ligvan and Koze cheese in terms
of having pathogenic indicators in order to confirm that they are safe for consumers
and finally to investigate the possibility of using them as starters or starter aids in
dairy products. Especially cheeses. Based on this, 57 isolates of Enterococcus
faecium from traditional Iranian cheeses were examined for the presence of
pathogenic genes, and finally 23 isolates did not have any pathogenic genes. Then the
technological properties of these isolates such as acidification, proteolytic, lipolytic,
autolytic, heat and acid resistance and exopolysaccharide production were
investigated. The results showed that among the 23 investigated strains, 19 isolates
had antimicrobial activity against pathogenic bacteria, 16 strains were able to produce
exopolysaccharide and 20 isolates had moderate acidification properties. The highest
proteolytic and lipolytic activity was related to strains c18 and c16, respectively, and
strain LR78 showed the highest acid and heat resistance.

Article History:

Received 2023/01/ 18
Accepted 2023/ 02/ 26

Keywords:

Traditional cheese,
Enterococcus faecium,
Pathogenicity,
Technological properties.

10.22034/FSCT.19.135.69
DOR: 20.1001.1.20088787.1402.20.135.7.3

*Corresponding Author E-Mail:
yavarmanesh(@ um.ac.ir

AV


http://dx.doi.org/10.22034/FSCT.19.135.69
https://dorl.net/dor/20.1001.1.20088787.1402.20.135.7.3
https://fsct.modares.ac.ir/article-7-66906-fa.html
http://www.tcpdf.org

