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3. Penicillium roqueforti

4. Weissella paramesenteroides
5. Weissella cibaria

6. Penicillium oxalicum

7. Aspergillus flavus

8. Aspergillus sydowii

9. Mucor racemosus

10. Saccharomyces cervisiae
11. Bacillus subtilis

12. Eshesichia coli
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1. Lactobacillus plantarum
2. Lactobacillus rossiae
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17. Enterococcus fecalis

18. 2,2-diphenyl-1-picrylhydrazyl
19. Staphylococcus aureus

20. Bacillus cereus

21. Salmonella enterica
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13. Pediococcus pentosaceus
14. Aspergillus niger

15. Aspergillus oryzae

16. Listeria monocytogenes
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22. De Man, Rogosa and Sharpe agar
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23. Potato Dextrose Agar
24. Brain Heart Infusion
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Fig 1 Agarose gel electrophoresis of the PCR
products with 1500 bp target sequence. Lane 1:
amplified DNA of the selected predominant LAB
isolate; lane 2: negative control (non DNA); lane 3:
100 bp DNA ladder and lane 4: positive control
(amplified DNA of an identified strain).
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29. Eurotium rubrum
30. Monilia sitophila
31. Rhizopus nigricans

¥

et (233 Olpe 4 a3 S o 0 olantl sla S5
Skl E55 GRS 5 s RalS s 4 L Sl
a5 g ekt Jeald laz B A, sl klpd ey S
ol LB 55 sl i OF 51 &S SasY a6 S
Sg dalg ls |y o Bl Ols g imen Laé)ls L

[87,6Y]

S5 alas oo Y-y
rstelily e sSsS el aldr elas A Y S bl
dos ol pl pdE Aol el sl S b

RSSO 15 Jovy e [P & VU K PR - SR R R PSP

e Ao VA dsles

Fig 2 The antifungal activity of Pediococcus
pentosaceus againstdspergillus niger(b) in
comparison with control sample (a)
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27. Fusarium graminearum
28. Penicillium
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Table 1 Antibacterial activity ofPediococcus
pentosaceus isolateagainst food-borne
pathogens. The Results are average of three
independent measurements, and represent the
zone of growthinhibition (mm)

Zone of growth inhibition Food-borme pathogens

(mm)
56.61+0.45" Staphylococcus aureus
33.81+2.87° Bacillus cereus
36.02+ 1.56% Escherichia coli
442243 32° Salmonella enterica

The different letters show differences among the
.inhibitory effects on food- borne pathogen (p < 0.05)

sl gilwands Ll s b ey —0-Y
di'be NN

ad byl s (S gl Gy e Sl Jols S
Ol 4 6,80 ool oS sl Olis 518 oK sl (g5l
Sged baae 1y 555 Slesdiy Aoy VVITY

Sbels  mupy 4 (YD) 0LKes 5 Lavenil
sl s Sl ekl e ustulily e sSsS sulis S
5 oal, lS Koy sl (g 5lans Ll,s 5 pUk)
Lol i s ps Sleekiy 5l alus ol 45 Wssad edalis
OLan 5 b b V0] o Sl sulhe 5 Sl
sl eSS SG S 255 e p 52 (1T44)
02 6Ll Sleediy Olye ol jess jwsd s 3l el
S o3 04/AY 1y 5l S oKaws odd (gilwans Ll 2
S S (YOA) OLKen 5 Vasiee ., 55 [VA] s S
S bsle) ospa Sl edd M sty a5 sSk

J{'b;dmm‘caﬁ)f (bu\ (o.\ﬂ;ﬁbd tjb‘jvu\f b)] ‘ob)ls

Ol a5l Bas i s e 6“‘(‘“‘":5&”
w2r 5 PH 2ol odame sla pass 5o ol sl 3L
('-1}".’1 e 3l cwles (S 055 PH dsls 03,5
23 A Sl n fege Dl st S ik sl
Gl ods (3518 sV anl slag SU a2 Bus sl

foy,ov,0]

wldr oL Sl ool oL, —E-Y

S5

SISk 2SS Lol ey w b mB
b S gales ol sdel ) Jsdr s estelil
oSS Sekdlal S5 p oSde gl edlasl Sl s S e
b o (PL0.05) (sl sne S5 4 o s OV s f
(rl pedhe s mhe SBIE bl sbag SL Ll
Fader YWIA Dolas el shnl 555 20 A (%S
L edalie

L3 el (Y1) 0L 5 Manini Lw s o sy 5
el sty o sSSy $5SL oS s S el
S5 2SSl GGl 58 p A g B et
ol st et DAL 5 L ke gty
5 Lo SL e 5l e OS5 =35 4 | ool
o 4 s (505 axdlas 3 sl LLE JT gl
il sl LS s Seds S
Lol odalin 5 atlsy puptalily sSSwl Sz
5 W L Sk Sl (sl s AL oS
3L bl Jalse b poman 5 A5 L0355
5 Tpssedd Ssalle Giistesize L) dex
[08] 550 sl o sSsS shslens]

JB S @ SNl Gl SL s Sl Sl
5 Sleds (pleed (Sopd s Jelse U Co e S
Sl Sl Skl Sl s sl HE e
Wl CllB 4 s Glaien 5 et SsVa

g

*Salmonella typhimurium



B PP PP 5. SR W- LI WV P i g

d])&"’“ﬁ&)\)ﬁj‘

Gl & A S jamis Gasy ol @l b
vorol Jlashs ool ghls wstalily eSS e
EASLL Ao I VY Jlail- S5 sl uinman 5 Lo

g K0 sl (6 5SUL Lo )3 VWEY 5 UL 1
S g Slosar Lol Gas xS RS
S5 S e e Sl eddlir SISV sl slags S
Slaibss cools jShe glag St S U jeskie
cSsSal T g 55 Ll ol sl sl
I] sp U 1 Jlabsgs Caobs o sV G
SSsm s CaolE w53 (YHVA) O,Kes 5 Sharma
4 W ged edalie (6 pass g K 3l eddlds sla SL
ToSY b eSS
Sl sl i syl 8 03 s ) Jsbes lasiosgs

Cenl R shls

IV ity ol iasy i b S
Jlsh) Jlsksys IS8 55 ¢ Sk s Jlal cukls
sbaa pe Jlail) Jlas- S5 (C)J 2 sbst sla s
Glaa g Jlasl 5,8 o 13 bl s)se (osline oL S
Flse b by S 4 e Sslie oL S
Kaws 5 Ll 58 aY 5l cmles ez 5 gobew
Lisos 55 g5 oo 2bSL slan e dlail 238 o 25158
5 S Y s, dWb gl gladse o T Jlall ey
Skl 8] 55 e 51 olSaus Jaul 5 s gl 5l sl
22 Bolen Jalss 4 S8V dl sl st Jlal
o el Gl Johe o gl 4 il gla s
St gl 03 s Fan sl s Shdas S (S
S ey R g el cpl il el als o

o] el
SRS Sl Ol oS s F anie job- Jlasy b
ol 8 I 5y Ao s VIAY oLl s LSSy alis
dd 8L e 5520 Ol Sl kel e e
S heos YU Say hI sl s el Bl eddls SN
Ol o8 s S IS 508 Loy 5o oiie [V

NV pams 31 sl i glagsw o s 6}1;@1

33. Pediococcus acidilactici
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Table 3 Probiotic properties of Pediococcus
pentosaceus isolate

Percentage properties
7722 +9.64 Survivql in simqlated
gastric condition
3551+0.93 Auto-aggregation
7291 +0.91 Hydrophobicity
S. enterica E. coli

18.43+0.82° | 48.71 £0.65°

Co-aggregation

Within the row, different letters show significant
differences (p < 0.05). between co-aggregation ability
of the isolate with different food-borne pathogens.
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Table 4 Antibiotic susceptibility of the Pediococcus pentosaceus isolate against common antibiotics.

Zone of Inhibition (mm) Susceptibility profile Antibiotic (ug)
8.89+0.25" resistant Clindamycin (2)
0.00+0.00% resistant Gentamicin (10)
0.00+0.00% resistant Streptomycin (10)
0.00+0.008 resistant Ciprofloxacin (5)
3291+0.01° sensitive Penicillin (10)
0.00+0.00% resistant Vancomycin (30)
12.48+0.56° resistant Novobiocin (5)

24.2142.13°¢ sensitive Cefalotin (30)
27.1240.11° sensitive Ampicillin (10)
26.80+0.90° sensitive Cefazolin (30)
17.31+1.23¢ intermediate Ceftriaxone (30)
0.00+0.008 resistant Nalidixic acid (30)
9.38+0.21" resistant Imipenem (10)

Different letters are significantly different (p < 0.05) within the column
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ABSTRACT

ARTICLE INFO

Recently, the tendency to use probiotic-potential starter cultures among
lactic acid bacteria (LAB) isolated from non-dairy fermented substrates has
been increased. The aim of this study was to isolate and molecularly
identify the predominant LAB isolated from fermented germinated clover
seeds, and also to evaluate its probiotic and antifungal properties. The LAB
isolate was identified asPediococcus pentosaceus, in accordance with the
sequencing results of the PCR products. The antifungal and antibacterial
effect of the isolate on Aspergillus niger and Staphylococcus aureus was
significantly (P <0.05) higher than the other studied foodborne fungi and
bacteria. Furthermore, P. pentosaceus isolate had a good survival (77.22%)
in simulated gastrointestinal conditions. The isolate had no hemolytic
activity, and its auto-aggregation activity was 35.51%. Also, the rate of co-
aggregation of the isolate with Escherichia coli and S. enterica was equal
to 48.71% and 18.43%, respectively. In addition, the bacterium was
sensitive to the penicillin, cephalothin, ampicillin and cefazolin antibiotics.
Accordingly, it is possible to use the isolate as a probiotic culture with
potential biological preservative in the food industry.
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