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Table 1 Nucleotide sequence of primers used in this study
Primer name Nucleotide sequences
Forward Primer GAG AGT TTG ATC CTG GCT CAG
Reverse Primer GAA AGG AGG TGA TCC AGC CG
Table 2 Specifications of PCR reaction components
Components of the reaction Volume used (micro liters)
Master Mix 11/25
DNA template 3
Forward Primer 2/25
Reverse Primer 2/25
double distilled water 11/25
Total 30
Table 3 Thermocycler program used for PCR
Program Step Temperature (°C) Time
1 Initial denaturation 95 5 min
Denaturing 94 30s
2 Annealing 54 30s 33 cycles
Extending 72 2s
3 Final extending 72 10 min
baltr o5 S MRS 5 2l e 1oas 8 e 3 525 PCR oY svams 5,55 2SI =6-2
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Gl Lol 5wy Lol JSlea s 5 Caeglie Ol oy o o

PH=2/5 L &1, MRS i8S L 3 35 13 5l aa

) Gl g eSe eyl gandl S e S
soled ol S Sl 4 s 37 s 53 cele 53 Dl w [10]C~9)§ s Lol

A Sl S wsad el 5 el s [12]s el

Lagld> g cyuns =7-2
4 (ciS e oI pH) 6/5 pH L &1, MRS s &8 whr JIF o
s S ISl 8 i Ll o 5 el 03101 Oles sl kS NS oot JF e e

ol S 40 Woigldor sl ~2-8-2 e 3 S eyl oS Macrogen s i o 27F
d Al g u_:[;%\ KL s 550 &U‘J“ﬁ L a.)\.aig,wom. 6\-&;“)5

81 MRS Sy S 100 jldie ol g slaaslis
’ S35 S0 ke ot o sl Golls o 6,5 ogelie 5 eas BLAST (NCBI)

L. d}\Jw S _)\ Q}u:.d L;LGM_)J L; ol .L)l}ua PLY

Ly ols Aoy 97 YL wlis s s L
osly o S (M):lﬁ\jé\b) J..pﬁGUlCJaLp" N M 22 SO o= Tl

Silsae lls o J‘ﬁdﬁtﬂ s 31 s 5 el .[10]-)%J)§ A e
sdalie Lol 1, sl T2 205 51 das 5 (6,8 s S Ll (S8 gms Sabil o, » -8-2
13]s 5 it Byl by gl ol g ~1-8-2

&;,wuiguq.\,, S glis gw p-3-8-2 Gl Jasl 5 9 odmo s
-l 9y o es pluls SV glaalis Cuslis Nacl aoss 2 5 ey e S 312 sk onl oy
streptomycin -~ (10 mcg)) bl S 2 45 sbpH & HCl Lv g 5 cas 1= &1, MRS 5

chloramphenicol (30 ~ancomycin (30 mcg)

1. Loading dye

387



e (slas 7Sl ad KaSY bt 5 55l

o9 16 5. SPSS )\Jﬁ\rj.: )\ oslazl b L):"-}ﬁ U‘i‘ BE)
53,5 0 Dope bl o 5w sl S b,
5l dos b oSl a3l 5l oSl amlis 5
3 g JeSt sl 5 SaS L e jlsgad v A eslined Ao s

s S J:JLT

Sou ,J@t:s—3

PCR

53 s s s LPCR eNpame L s o]
sy gl oy 4 e NCBI jsledbl oKL
e Gl S Gl bl ol Al
4 dsir > Lag sSde sl Jis b cplin 5 Sliges
RO PR

Lactobacillus  slas S 51 (b )y mb & a5 L
4 Pediococcus ethanolidurans  plantarum
Al s Olse w0 Ol5 . Lactobacillus brevis
Slr el ol fb e (25 e g 8L S
5wy« My N PG Gy -) s 515 sSPGNMS8
Mahdian ; Nikfarjam Pickled Garlic L.

(C«w\ oL CJM

gentamycin (10 penicillin (10 mcg) mcg)
ampicillin (10 kanamycin (30 mcg) mcg)
erythromycin (15 tetracycline (30 mcg) .mcg)
5,50 (2016) OLes 5 WK i, elel o (MCQ)
MRS s (5 5L i85l oo [T]s 5 515 U5l
G Ol 3l s e 100 5 ags 10%cfU/mMI o0 2l
2 K sl geKass 5 el mhu cis 8T MRS
»oel 2b s g by 5288 5 el mhae )
Olay cnl 0L 533 8 (8L S 51 S sl a5 37
[13]s (s Sl lacass GIbI s sy pate Al s
balar Sl sor Collad o) 5 -4-8-2

ST S lamms (595 0bd Lokt (lags 5SL Al SSY

s S dio s g2 Ao 3 T Lol S 5 a5 Lla0

Lyl s gs po ol 8 ol 453 37 55 5 enls et S
48 238 5l am s L;)\J.f‘u'l;'-pf Silsa e s il
sl i aidae 5, GbY) sJsen Psbe Shs cola
ol Ky e Al &8, GBI ses 0 (355 e
(Wb csdsen sl L6 58U spmn ¥ 5 (535

[14]@.9; )‘J'; odalis Sy

Laoals J.;lx' K) 4.1}::3' -9-2

Table 4 Lactic isolates identified from pickled garlic

Well !Isolation identification code Identified species similar Race Percentage of similarity
3 PGNM1 Lactobacillus brevis FJ006 97
4 PGNM2 Lactobacillus plantarum CSCwL 98
5 PGNM3 Pediococcus ethanolidurans BGM6 86
6 PGNM4 Lactobacillus plantarum S3 97
7 PGNM5 Lactobacillus plantarum CSs17 97
8 PGNM6 Pediococcus ethanolidurans IMAU80061 97
9 PGNM7 Lactobacillus plantarum ex28 92
10 PGNM8 Lactobacillus plantarum KLDS 97

1.PG, N and M are derived from the names Pickled Garlic, Nikfarjam and Mahdian, respectively

23 b SL S ool Gla B, eis 0l 05, LB 4
3458 A 3 G glalid lp olacdpn sla b, LS
Sty by 53 sdate Dlidst L Lpd e eslinal o3
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3 530 Sl B 5 g (et Glaed sl s
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Fig 1 electrophoresis of PCR products
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Table 5 Resistance of the LAB to simulated gastric condition

LAB isolate Time (h) Pepsin at pH 3 Pepsin at pH2.5  Pepsin at pH 2 Pepsin at pH 1.5
0.5 + + + +
L. plantarum 1 + + + +
PGNM2 15 + + + +
2 + + + +
0.5 + + + +
L. plantarum 1 + + + +
PGNM8 15 + + + +
2 + + + +
0.5 + + + +
. 1 + + + +
L. brevis PGNM1 15 + + + +
2 + + + -
0.5 + + + +
P.ethanolidurans 1 + + + +
PGNM6 15 + + + +
2 + + + -

+,Isolation survival ability, - Isolation survival inability

Table 6 Changes in the population of isolates in acidic conditions with pH 2.5

LAB isolates

L. plantarum PGNM2

L. plantarum PGNM8
L. brevis PGNM1
P. ethanolidurans PGNM6

Ph 2/5
log cfu mL™ (0 h) log cfu mL™ (2 h)
7/2+0/68 6/3 + 0/46
7/9+0/49 6/5+0/38
7/4+0/11 5/3+0/47
8/2+0/13 4/7+0/37

SN s S Sy el ot b SL ol PHE2I5
Y TR URN TR PRPER- PO B A Y P S A
bl o 53 5 Loy pslie Ll 3 ol & Lawlr el
4 |, cwslie s P.ethanolidurans PGNMG6
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Table 7 Isolation resistance of bile salts (0.3%)
LAB isolates Absorption at 600 nm
Bile salt 0.3% Control
log cfu mL™ log cfu mL™*
L. plantarum PGNM2 1/34+0/08 1/27+0/11
L. plantarum PGNM8 1/41+0/1 1/44+0/33
L. brevis PGNM1 1/26+0/09 1/31+0/06
P.ethanolidurans PGNM6 1/11+0/08 1/21+0/31
S o b 1y Gulie S ds) B gl Lo So WL slachle 4 balis Cwoslio Olpe oy, s
5 A, Ul P.ethanolidurans PGNM6 4l 2B SsY lanlir ples 43 sdalie (8 Jsix) 4l he
Wl Aoy A gl Sl e Loy gulin Ko dwye 3 bl o 4

el 5 as, LUls o« plantarum PGNM2
Table 8 Ability of isolates to grow at high concentrations of bile salt (weight / volume)

LAB isolate 1% 2% 3% 4% 5% 6%

L. plantarum PGNM2 + + ¥ n ¥ 7
L. plantarum PGNM8 + + + + + _
L. brevis PGNM1 + + + + + _

P. ethanolidurans PGNM6 + + + - - _

+,Isolation survival ability, - Isolation survival inability.
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Table 9 The sensitivity of the LAB isolates to different antibiotics

LAB

lates L. plantarum L. plantarum L. brevis  P. ethanolidurans
PGNM2 PGNMS8 PGNM1 PGNM6
Antibiotics

K ++ ++ ++ ++
GM + + + +
AM + + + +

E + + + +
TE + + + +

S ++ + ++ ++

P + + + +

C + + + +

V +++ +++ +++ +++

+ Sensitive, ++ Semi-sensitive, +++ Resistant
(k)kanamycin, (GM)gentamycin, (AM) ampicillin, (E) erythromycin, (TE) tetracycline, (S)
streptomycin, (P) penicillin, (C) chloramphenicol, (V) vancomycin
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The aim of this study was to identify the lactic acid of the dominant bacteria in
pickled garlic, using initial biochemical tests and PCR technique and to
investigate their potential probiotic potential. For this purpose, to determine
the probiotic potential of these isolates, some confirmatory tests including
resistance to acid, resistance to simulated gastric conditions, resistance to bile
salts, activity against pathogenic bacteria, susceptibility to some common
antibiotics and hemolytic activity of isolates were performed. Based on
BLAST results, five isolates of Lactobacillus plantarum, two isolates as
Pediococcus ethanolidurans and one isolate as Lactobacillus brevis were
identified. The lactic acid bacteria isolated in this study had the ability to
survive at pH 2.5, grow in medium containing 0.3% bile salt, were sensitive to
antibiotics and lacked hemolytic activity and therefore have probiotic
properties. Supernatant of isolates of this study in high concentrations had the
ability to inhibit growth of pathogenic bacteria and the lethal activity against
them. Finally, the isolates of this study can be added to other products in the
future as a strain with probiotic potential.
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