\qu@lﬂ))‘c\o 0,95 VO a)La..i &lx@ujwlp

3o 10> uwtg of wabuwliaT Y (39 5o W0 (o195 (U3
2 Jo5 8,1 L5 5 o>

O35 ST e ¢S mes s o0 B3l Lo e (g ds LS w1 5

glﬂlwlf}f@lf;ﬁ..lacujéjﬁl_;swl.og@b s@l.l&@lmd}rjlﬁ e};—\

RO/ VYN 5 pdy [<ILALNAAAU TSEY 1))

oS>

5ot gl o5 See A5 Do st o oS 3T 5 e 03 05 g0 sl SV LI SET S0 Lol Sl ey s nl 0
B g 3s50 338 B 5 gl SU sla et i 5l Sl s 0T 05 5 ey A glasls 5 Jol s s 5 ol (slaedly
S @B el iy Do Lo SE s a4 el Lt al T S el b ey cnl e bl HIUT s S
ol 2UASL AS ol Sl gl b el 2T 2 e I S i Ol 4 s sl sY PCR N pans
ST 5 Y 53 S Gla i, 5 O 0l Ao ool allas slae 4 pimen 5 i ghilss Sn 5 Sws 53 sLasl sl g, Sl gl
bz resberls 2l 53 it sl SY 55 A5 30 o it Segs 0531 gl el i3S ealited 26 gl O sl s
W35 s s o asdllas 5y5e oL SL sl et Coner A doys ity romes A edalie S Ll 53 OF e o 5SS
B Al Caols pl oo g s sbel Y e 805U b sl (5 e 53 43 V00 U bt s sl 4 by e
35 sl 5 SB ) o 8,8 515 Al 55 Y 53 SIS By 00 mel al il 5 s sl ] ade g i sl sSTY
IS 4 baaddl b 4y S 3 SSY o o) ez 56 1 ol plt el sl (@S0/0) (gl e Sk S el
T8 s il e OIS (255 53 ol sl Sl 5 i3 sl el S35 2 8 (SAISIL G 5 (O0/00) (g5l gne

gl s

CiS ol (s S ds led gz LelS 5T 25 et (s sl 55 0 515 AMS

sadeghi.gau@gmail.com :cuiKe J s *

Yeiv



o Mo g el sSY 5 Son A5 ol 2L

OLKas 5 5 s LS il

ey sinized skl s (Bacillus subtilis) .o s
Y] w3l 32505 « 1, Bacillus licheniformis)
0SS G Ol 4 e Sl eslind 4 ble o35 0l
I @ 0l s S 55 sl 5l J= s 2o
4y S a5 o 3Ld W g GlapdlS 15 Sn S lad
L s e ol sl 5 gladas a0 s okl
el (oluldr Grass ool 3l Gas [Ase] Kb 5o
sbalir 5l (K 05 S o ol ol 5 IS5
S Jeol el 5 gz JolS 2T 5 e I SsY
moartla G o e s Ol S e 8 Al slasl

25 M ol B s ol SL sl

\Aui}J 9 b‘}o -y
3l g0 —\-Y
Jols O gla S35 5 as £ 068 (3,5 s JolS 5,0 Il
VA 2eSU 5 doss WY Soldes g S cdoys VA 8
e (Y1) AACC Gyae sla s ol 5 Ao
Jols eslial sy5e oL SL glajarls VY] w8
«(Escherichia coli PTCC 1\¥4d) IS (u.f
VY)Y siis)  sSaS sl
PTCC \YaA) ;jstwsise Lo @ureus PTCC
ekt sw  wsll [Listeria  monocytogenes
Gzl e (Bacillus subtilis PTCC ‘vy+)
Aspergillus 0«\Y) ol ool el Jolis eslinad 5,50
PTCC ¢++7) wssd6 wsljef 5 (Niger PTCC

wg Olpl oS 0sSIS 1 (Aspergillus flavus
U'i‘ B oalaul S0 &w Jl}.a 9 AY LQLQ.E.:M TR

(Staphylococcus

L S gl = ol Merck s s 5l s e
Ol woa)l Gl glacs U plales i 4 Sl
Sl ol a sl doys T e Tlg (dwys 00 B YY)
JolS 3T 2 et 4 sl a5 BB anied S i g,
Vi Gde a3l S Sl am s YV Gl js 5 A Ol s

l{J@éLﬁj})}}uﬁjﬁo}ﬂ.&J.['\] JJQ;JMC,&Lw

YEA

dode —)

23 (S e Lgl..p\ L;La.,\;ilj} 3 ;5'}/\2’ JLJJWJ:.«:J
a}}&; """)‘7;;‘ QT )‘ asleial oS ;3’:'&54 C pes ol 6)31}9
Gosths Glgsl 5 pab skl o (iS Gl
OU Sl Ggs ramen 5 2L SL 5 ()l olis Sl Cailes
M sl s 31 QTLJ&A@LB’W\ Y] 8
OBl 25 at dlajosie 5 SISV ool Slas SL bw s
2 SSY el Sla SL 5 b peses e B &S 55 e
6L on e [E5T] ol IS8 30 O Sl cled
G5 el i et Sl el e ls
0S5 SV aul Gl S Le bl sy [0] Xl
;51['6" dj&m S Lo Jd.m )'YUlS 9 ))?.\.ul B LRIV
W5 LSt ol sl e SSY aal gl b jass
ﬁ)u Lo le.m.\::?.; EJ\:;./\}L:«A‘ gJ::w:‘Lss 4[)5})«\;& .,\:MSU.;
V] sl (Ol 5 bS5 Koo 51 (6l 505
S RVECRCH YR FE S W IPPRCIV P S LT |
S A 3 (SHHES ol Sl eslizad (gl gla
T Sl i, GOl 4 oslsen S sl gl
wlels o s sl Sldlas O 2S6 L [A] cl ey
S glaliz o S Ao ol oLl s (JsSTse
Gtz 655 S TDNA - g 56T s PCR 5 eslizad b
S 3l ek e SV sl slag SU Sl L
Lactobacillus ) o osblssy ol 4 (UL
-6 SL 0L 5 Sann [4] L35 olubs (rosisi
opbelssY R SsY
ok skl sy (Lactobacillus
S s S oy o 1, (Lactobacillus viridances)

=y Ll gle

brevis)

Sy s S Ao el Gy B iy Ll
s s D] e bl a5 s
Loy edd Ay oLt Ao olSy OLKes
I, (Lactobacillus plantarum) s, &5t . sbl sy
Llos S s 1y O Sleo gt 5 plolid (55 mes o
sbali= & Lol Ol 50 0L 5 e [VV]
ol sl sSY s D sl sSY
skl oJs (Lactobacillus  alimentarius)



Y4y [SSowwrie . ._))‘ No 092 Mo GJLQ-A:;

4 | =1 R: GCGTGTGTACAAGACCC (5°-3°)
Al VO-VE ame a-b 5l i 58 380 Gus g
- S uSly olie 5 5L i 00+ Jsb o 16S TDNA
S gl gbas = 5 (a1 p Robust) PCR sls
5 A o Gillee 5 (Ul Corbett IS L e )
S5 eyl aub el V] s S el (YY) Ol KCes
e K 2l oy Vo 58T J5 s PCR @Y sass
ol 53 s S 5,485 S (Sl Invitrogen) i
OLITMWG S 2w JI5 s cg PCR &Y jaes
o sy sses Ol Sl Ol o 5 A esli b
NCBI sledbl oL 55 5450 gloosls b oiel s

D] s ol SasY alas
055w 5 oo )& ddy a5l e VY

Syl

CiS el oS Ao Gl D Al sk o
e OS5 5 & ad, glasl s (SSY wlus
Jsb 53 5 ome SOL L3 der slie ons b 0T 5
T80 Double BEAM s yis 5 sSl) ol Vv 50
IV 43 8 e 5 (01211 PGI UV- Visible
S S s AY

O 33 3 S s oL SLds el Sl sl
L3S ealital &35 55 S H3 Ll

Sed ooy VA

oatle b SL s (SSY alir il Gy, ol e
3 Hisslse bt s sl o) S Shlen] (S L2 2D
W) olantl ClS e s (ke esbed
sldle (BeSA' , BAB® BPA* VRBA'_. ;
S S a Dprmibosw S 2ds Son B0 e S
Nutrient 5= <k 55 » Ox)" cfu/ml) jaxtls
Slacans walsl 53 .l eals SiS e 50 4 Agar
ol b ek N kb 4 (Ol ek (55L) Jo il 26
iS5l s e 555 b 4 5 KUl e
Sy 4 s el I3 jels glag St e

2. SYBR safe
3,67 Lbsy sl

4. 8T S L,
5. e ST

6. LT Sl s sl

ARA\

4 S e A T 033D Sl i
wgdesl 5 PH 3l l35, obsl 5 (e 555 25 e
DT cst sl of 25 16

A5 R a5 pHo b5, -y
PP e

ol o ) 5 e 58 Bl Sl s (gl 2
e AL 3T B e gl SV (S
i /) ssw b 5583 Jgdome 5 Al bglses bie Of 1)
JUREtA g M EIPCIR W SR VK St BVEINR VS o) & IRV WS
G5 PH Olge a0y (B ran 55 A o e
766 Ju) je PH L eass 5l oy e 2 0 50

[A] %5 3 cns (0T KnickCalimatic

SSY dwl s S golulas —E-Y
e

oy S g e Glacd, (i el
.S MRS Agar L;)l;- ;,.:li S 2 Lf;la.w Sy )
Lol 51 el Cowsar saS (g3l @l 1 e LS 0l
Opesl 5 05 Gl by 158 a2 S L
LYo sVE] o S 18 w50 5YBIS

DNA £ sl 0¥

S5 GBS 5 S il Ky slalsesl bl 5
S by DNA (( SSY gbaldr s cis &8,
Josdly s las 5 (s o5 Bioneer K-3032)
Slr S ol i w psY s sl skl oS s
Jol saaS s oles 51 0 5 80e i) Com Sl Oliebs!
(el @Sl dul B 5l eal Cas 4 3y op mie
b as ol DNA

oA WS SO i Gk e B S oL
S5 Al (SesY ala

PCR sl -\-Y
PCR Sl

Sl sl A 5550
s F: GAACGCGAAGAACCTTAC sl

4l sl

3l oslaul L

&

1. Back sloping



o Mo g el sSY 5 Son A5 ol 2L

OLKas 5 5 s LS il

el G IS oy, -\ -A-Y

YGC Agar s Lo (5 3le N glacly sl
3pbeadl) (S wlr ciS s L) w4 cs v
0550V S Sl gl 4 sl s B bl e 1 L
s 53 IS Bl w3 YO sles 3 pasls sl
m g e 3 Aeh e OT L b el bl YGC s
oY by el Glag B sl caslsl 53 L S (550l
Sl & sl Vo7 ol S & s eds 3led e st sen
Dl S s S ¥ day e 53 s 8555 A e
Glos 53 aaiges wled 5 Al esls I3 s S e 5o G)LE
B 5k as S 8 5 8 sl ax s Yo
sl BB s S Sl b ocell YE a5 e S LS,
SR e b dlag ) cly maw sl (SSY gl oS
I[¥] ws 3 6 S5l Imagel

oY gy ciS By, -Y-4-Y

Y s iS5l el Ol bk ol sl
Aol 5 o Sle ¥ sk & gl bt s s 4 e
MRS Agar b= glacady S0 0 KIS 5l ke
a3 TV by 53 Cell VY Gl e 5 A e3ls 22S
Liler Loyl oled 3 8 (I8 S 51 8 sl
B Loy gl 5 il ot s oY 51 ool U 3 al o
Aoy o > s S 535 2l ke a3 el )V sl
YGC sS Lames 51 20 e 4 b 206 sl 51 20 e )
odd ols CiS bl gy, p s k3 S byl Agar
Y slil 5l e (Y 5 ci8) Wd e (S wlie
Celu tA Sl 4 ol S ol am 5 ¥ les 5o bacly ¢
Glzb A, pae Al s L S 188 S
SSY gl ek esls IS bglast Glbl s 55 Lasls
LYY] e g Seslil el YE a s

2 bl Ty

B s St iy Sl eslinad b oedel s 4 glaesls
(23,5 15 5T s LSS YL el S L ok
Microsoft Office 55 eslizul 5,50 bl lajlsble
aslis emen 3y SAS 9.1.3 , Excel 2013
el doys 0 Jloamd s s (Sils Og030 b La g Sils
s S

Yo

Vot efu/ml b Jls s ey g SU s S b0 gdels
YV Glos s ol A Sl s iialy e o3 S 3558
ple dle b plonil o Ll (ISl 301 5 tle a5
Imagel il o3 L jaxls sl st 5l e s,
DAL 2 5 s Sesl

Y gl 2 sl g —Y-AY
- ki, ;5 MRS Broth Low 55 S8V wlie
olas 55508 sl B 5,8 Slo a3 TV sles 5 s505m
e L (5,1 8le § (1) cfu/ml) wd b e /0
Loy sl 5l ol SSY alle oS el ag 8l
Sde 4y 5 Sde (6 5L (5ol LS B OS5 e,
Veror g s b oal S Sl amys 0 gles s adds 0
b s (s oS hanil, combi 514R) 5,4 sl
syam pde 51 Oluabl (51 55k e 3l el s )
FasSen VY (K A 51 2L S sl

45 (b el 42 wls spe (o JET BIOFIL)
PH=Y b Ul ) spm b SSY i o285 sl el
[ra] (e o) s 57 2

<) ns ohey YA
350 2t la Sl L LG Camer sk 0l Gl
b oS Bl s YVl s il S L eslinad
Sl el A e A sl ) cfu/ml
OS5 sz )&y 56 g0 5 Jeols  SSY gl ol
sl ol 03 s 8 s 25 m S lE 655
ol 8L 5 pl el byl Lld cte J 1S 45
oerld 5 LSl bl Jols dw J S aigel
@ bae Salr s Gromes g edd DS S LS
ey 51 s Koo WAO St s s ol glaetll
38 Bl s Sl el ol 1l S Ve
s TV gl s cole YE b 4 e Syl
P U I BEFINPHE PP ot
Rl el AT mge dob s (aey; sdCO) 1Y
[Y]ess o

ﬁju KW WB- L?"Jﬁ_‘\_“
35 S8 5 el IS ST sla i) S sk ol sl
bl 5 el sl il S B Gy s Y
i oslizad g5



Y4y [SSowwrie . ._))‘ No 092 Mo GJLQ-A:;

SAL S A8 Gl o n ) Jol mlE el
o Bl 2T e Sl ek W s skl 5
(S o LBl Gy a allie paxls o SL L e
o b b oo sl e i cnl 310 2t
5 39 OF e ST A (p 508 5 e ks WY U3 ps
ealin o s 11/00 Lty pots s Jab U S Lt il
03 Hissise bt 5 (AS L3 05 pde s 3 s
S ols g D\ i) s bl b el
S8 4 i sl boaslie s Ll (@070 0)
5 S adlas 3 (0<4/00) sy Coglite (gls e
ol sSY g5 S Ao Sl (YerY) Ol
et Rl 03 e bl 5 e DL
A 02 BOT (FSiles J o e 4 A3 o) 2L Sk
3 ek AV Al el Wl B L et sl
PN e e WV L L 53 5 MR (e S
(Vo) Ohen 5 S a8 ol [Yo] s §
sl oSSl A 03 s sl sSY
s A5 Lz (Bacillus cereus) o.opie oslnl
<\l (Yersinia enterocolitica) (Koo o/ Liow
5 (VD 0 5 il [Y] s SaS s S
0t W s s (sl (SAS e 455 50mn
6o 55 Gl5S sifsmasise Lot 2l 53 08 s Sl
sla 58 W,y oS alys (YerY) OLes 5 Lsls YV
FS U i skl sSY G5l S e 53 sl
Yzt Suls3 ool a5 [A ] Al e Sials Ve cfu/g
Ay edslasl S Olse 4 Saal dond A5 aanls @
3 U SL Yoo L [YATA] sl o rsbnl sl S
L ol glacdnbe s 32 uly JsSd5e 055 L LS 5
534S Kied 55 3 3mse 2L SL S Cools
iy e oS 5 ute p 8 lag SU Sl s b ol
53 oS gadae L SL A bS5 Sl sl 51 Y]
PH 05 e cmd st 318 SV ol slags S
O35 bls DS L T gladesd bl el
¥V 55 0,lal 03 550en a1 W5 5 ol JoS0 50

INAY a.l.;.“g: ‘;ﬂgjsta R W) W\? -Y-Y-¢
9 )& ws, B s gy eslel Y

s

M,@Lﬁ—i

ol gSY glals y gilelas V£

2 Jo sl b5 e I
S et S ale dnl s LSS 5l 5y 4w Sl m
A sl O g5 J6 il 5 pH
(O JS2) PCR oY guamms 5,558 5801 gl ot g3lalir
S s ool ci 0re G JIg S5 51 S
Glaosls b odal st Gl I aissen Ol (ob3)
Olse o SV wli= NCBL bl oL 55 55 5
sl (Lactobacillus brevis) ... sl sy
748 L 5 S wsmse s ilS el s S
3 paldl sl sSY INN s sl SY
Lactobacillus ) sz sbalosy oS as)s
bl oS 35T 35 et 45 Gl 1, (Fermentum
S LS S s Jalde s osss [IY] s
S Sb paiiad rsbolsSY 5 i osbelsSY
52 Gl L osls [TE] daes e 53 B
Sige bt slge 3 sl 5l AU WIS e aalllas s (gl

AL e (Gl s Ol e 4 el

500 bp
-————

Fig 1 Agarose gel electrophoresis of PCR products
obtained under optimized conditions for detection
of dominant LAB isolate (500 bp). Extracted DNA
from single and pure colonies of dominant LAB
isolate (lane 1), extracted DNA from cultured cells
of Lactobacillus sp. in MRS broth as positive
control (lane 2), 100 bp DNA marker (lane 3) and
non DNA as negative control (lane 4).
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Table 1 Effects of L. brevis isolate CCF (cell-free culture filtrate) on population reduction of indicator
foodborne bacteria (%). Columns (small letters) and rows (large letters) with different letters are
significantly different (¢<0.05). Abbreviated titles for mentioned CCF are including CCF-L
(logarithmic phase, natural pH), CCF-LN (logarithmic phase, neutralized pH), CCF-S (stationary
phase, natural pH) and CCF-SN (stationary phase, neutralized pH).

Escherichia coli Listeria Bacillus subtilis Staphylococcus

monocytogenes aureus
CCF-L 61.19+0.53 a, B 75.924+0.99 a, A 79.55+0.01 a, A 58.40+0.01 a, B
CCF-LN 30.23+011 b, C 43.54+1.10b, B 50.6£0.61 b, A 23.86+0.58 b, D
CCF-S 34.76+0.01 b, B 46.67+1.00 ab, A 46.14+0.61 b, AB 38.90+0.51 b, B
CCF-SN 9.35+0.02 ¢, C 23.77+1.10 c, A 18.05+0.06 c, B 9.40+0.38 ¢, D
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Fig 3 Effects of L. brevis isolate CCF on A. flavus
growth during 144 h incubation. Columns with
different letters at each incubation time are
significantly different (0<0.05). Abbreviated titles
for mentioned CCF are including CCF-L
(logarithmic phase, natural pH), CCF-LN
(logarithmic phase, neutralized pH), CCF-S
(stationary phase, natural pH) and CCF-SN
(stationary phase, neutralized pH).
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Fig 4 Effects of L. brevis isolate CCF on A. niger
growth during 144 h incubation. Columns with
different letters at each incubation time are
significantly different (0.<0.05). Abbreviated titles
for mentioned CCF are including CCF-L
(logarithmic phase, natural pH), CCF-LN
(logarithmic phase, neutralized pH), CCF-S
(stationary phase, natural pH) and CCF-SN
(stationary phase, neutralized pH).
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Fig 2 Activity of L. brevis isolate in overlay assay,
against indicator fungi in comparison to control
samples.
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Evaluating the antimicrobial properties of Lactobacillus brevis
isolated from whole barley sourdough
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In this study after molecular identification of dominant Lactobacillus isolated from whole barley
sourdough, antimicrobial properties of the isolate and it’s cell free culture filtrate (CCF) as native
(natural pH) and neutralized obtained from logarithmic and stationary phases against some of food
borne bacteria and fungi were investigated. For statistical analysis a completely randomized design
with factorial arrangement was used. By sequencing of specific PCR products, mentioned isolate was
identified as Lactobacillus brevis. For evaluation of antibacterial properties of the isolate, disc
diffusion and microdilution and also for antifungal study, overlay and agar spore spot methods were
used. Based on the results of disc diffusion, the highest and lowest antagonistic effects of L. brevis
were observed against Bacillus subtilis and Escherichia coli, respectively. According to microdilution
results, the highest effect of CCF on indicator bacteria was also observed in native CCF obtained from
L. brevis logarithmic phase which reduced 79.55% of B. subtilis population. Furthermore, antifungal
activity of L. brevis against Aspergillus flavus and Aspergillus niger was confirmed based on results
of overlay method. The antifungal activity of the isolate was not different significantly (0<0.05).
Native CCF obtained from L. brevis logarithmic phase in comparison to other CCF, was significantly
(0<0.05) effective on mentioned fungi in agar spore spot assay.

Key words: Lactobacillus brevis, Whole barley sourdough, Antimicrobial properties, Cell free
culture filtrate.
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