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ABSTRACT

Lactobacillus plantarum IRQ12 was isolated from local pickle producing from Cucumis
sativus submerged in 5% salt solution for one week far from sun light, selective media was used
for isolation and activation process which was MRS broth and MRS agar, biochemical tests like
catalase, nitrate reducing, productive gas, citrate consumption, produced ammonia from
arginine, produced indole from tryptophan, fluid gelatin, ability of growth in 15, 45 °C,
carbohydrates fermentation test, were carried out. DNA of bacteria was extracted by DNA
extraction kit, identification by /6§ rDNA gene. the local strain tolerance ability was
investigated for different levels of pH 4, 3, 2 and 1.5 for 0, 1, 2 and 3 hours, log cfu/ml at pH 4
after 3 hours of treatment was 7.83 and at pH 3 the log cfu/ml decrease to 6.8 after 3 hours of
treatment. The log cfu/ml was decreased to 5.76 and 5.05 at pH 2 and 1.5 respectively after 3

hours of treatment.
INTRODUCTION

The word probiotic derivative from Greek language which mean “for life” and it’s used
from the old ages throw notes the positive affect from fermented food of human health, in spite
of they didnot know how these products are used (35). Probiotic are microorganisms found in
food Supplements which affect as a useful for human throw the improvement of digestion

properties via status of microbial equilibrium(17). Lactic acid bacteria may produce a different
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compound which inhibit the growth of factors which causes the diseases, included organic acid
like lactic, citric, bacitracin and reuterin which also effected on acid degree, so it affected the
factors which causes the diseases, it also maybe toxic for microbes, and it also will be useful for

digestive disorders such as diarrhea, typhoid and dysentery and others (43).

It is a group of Gram positive bacteria, non-spore formal, cocci or bacilli produce lactic
acid as final production from carbohydrate (27). Lactic acid bacteria included Lactobacillus,
Leuconostoc, Lactococcus, Pediococcus and Bifidobacterium. It 1is existing in all
gastrointestinal tract, lactobacillus bacteria is distinguished intestinal flora and it has a very
important role of decrease (the lactose intolerance, diarrhea, cholesterol rate),Immune response

and cancer prevention (38).

Lactobacillus plantarum is non-pathogenic bacterium naturally existing in human saliva and
gastrointestinal tract. As a member of the lactic acidbacteria, it is commonly used in food
fermentation, Being used as a probiotic, its biotherapeutic applications have been increasingly
recognized, L. plantarumis rod-shaped, It’s genome is the largest among all lactic acid bacteria
andhas been fully sequenced, L. plantarum is a facultative anaerobic (36).It has a high
capability of tolerance for a low pH always less than 4,its ability of food metabolism makes it
important for industrial application, used as a starter or pharmacy probiotic bacteria (31,34,45).
It is isolated for human saliva and it exists in some plant, human and animal
gastrointestinal(18), row camel milk (4), raw cow milk (20) and human faeces(9).

The aim of this study is to diagnosis of L.plantarum isolated from local pickles, identification

by traditional and molecular methods as well as studies the tolerance of the low level of pH.

MATERIALS AND METHODS

Traditional methods: The local method used to produce the Iraqi pickle as a source to isolate the
bacteria under study, fresh Cucumis sativus purchased from the local market, the vegetable
washed well to remove the dust and dirt exposed to the atmospheric air for two hourswith
flipping each 30 minutes, salt solution (5%) was made and sterilized by autoclave at 121° Cfor
15 minutes. The cucumber was cut into small pieces 2 cm, and put in plastic container which is
previously sterilized by UV light with a wave length 254 nm for 15 minutes, the container filled

with saline solution fully and stored in the lab far from sun light for a week, selective media
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used in isolation and activation process like MRS agar, MRS broth which is suitable for L.
plantarum growth (24,15,41). It was grown at37°C in anaerobic condition with using some

compounds as sodium carbonate and sodium azide, L.Cysteine.HCI, sodium acetate with pH 5.4

(16,40,39,23).
Biochemical characterization of the isolates

Catalase, nitrate reductase, and gas production was tested according to (5), citrate consumption,
production of ammonia from arginine and indole production from tryptophan was tested
according to (23),fluidity of gelatin according to (6),Ability to grow at a temperature of (15) and
(45)°C was tested according to (5) carbohydrate fermentations according to (13).

Method DNA extraction: The DNA extractedusing Automated Nucleic Acid Extraction
systemAccording to the method of the company, theelectrophoresis gel prepared for the
detection of DNA molecules(1).The bacterium was identified using 16S ribosomal DNA (/68

rDNA) by the polymerase chain reaction (PCR) technology to amplify /6SrDNA according
(33).

Table (1) Sequence of forward and reverse primers of /65 »DNA gene of bacteria under

studwv
. Optimizing
Primers Sequence Length -
TA
27 Forward S-AGAGTTTGATCCTGGCTCA-3 16 31.8°C
1492 Feverse 3-GGTTACCTTGTTACGACTT-3' 19 31.8°C
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Table (2) Materials and its quantity for amplify /65 »DNA gene (30 mu) in PCE

No Feagent Volume
1 DNA template 10 pl (30 ng)
2 Forward primer 2 ul (20 pmol)
3 Reverse primer 2 ul (20 pmol)
4 Go Taq Green Master Mix. 2x 25
5 Nuclease-free water 11
Total volumes 30 ul

Table (3) PCE. program conditions for /85 »RNA gene amplification

Steps Temperature Time No. of cyvcles
Initial denaturation ‘C59 Zmin 1
Denaturation ‘C59 30 Sec
Annealing 51.8°C 45 Sec
30
Extension 72°C 1.5 min
Final extension T2°C 3 min 1

The method of (7)was used for preparing the sample for the sequence of nucleotides bases

andidentification by Blast program. For acidtolerance the method of (19)was used.

RESULTS AND DISCUSSION

The microscopic Identification tests showed that the bacteria is bacilli shape, long or short,

single or double which is short chains, Immobile and non-spores formal Figure (1).
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Figure (1) (A) shape of local bacterial isolates for L. plantarim on MES Agar (B) gram
stain under the microscope

Table (4) represents the biochemical tests for L.plantarum, the results indicate that bacteria is
Gram positive, negative for catalase test because of its inability to produce peroxide
whichanalyzes the hydrogen peroxide into oxygen and water (29).The test illustrated that the
bacteria isNegative to reduce the nitrate because of the lack of Nitrate reductase enzyme which
convert the nitrate to ammonia so the nitrate is unavailable to interact with sulfonic
acid(2,16),the results showthat the bacteriaunable to consume the citrate, non-productive gas,
does not produce ammonia from arginine, non-capable of producing indole from tryptophan,
it’s unable to liquefy gelatin because it could not able to produce the gelatinase, the results
indicate the ability of bacteria to grow at 15°C and its non-ability to grow at 45°C because it is

Mesophilic bacteria group(29), This results agree with (25,44,2)
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Table (4) Biochemical tests results for local strain L plantarum IRQ12

L.plantarum IRQ12 Test
- Gram 1
- Catalase 2
—~ Nitrate reductase 3
- Citrate consumption 4
— Productive gas 5
= Ammonia from
arginine 6
= Indole from
tryptophan 4
- Gelatin liquefy 3
+/- Grow at 15/45°C 9

Table (5) illustrate carbohydrates fermentationtest in MRS broth for different kinds of sugar,
the results indicate that the bacteria under study can ferment (glucose, sucrose, raffinose,
Sorbitol, fructose, Salicine, Esculin, Ribose, glucose Monohydrate, Rhamnose, Melibiose,
lactose, dextrose, Mannitol, Cellibiose, amichdolin, Trehalose), while it cannot ferment
(Inositol, arabinose and Xylose).
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Tabla () Carbohvdratas farmentation tasts for local strain I plantarum IRQ12Z

L.plamtarum IRGT 2 Sugars Ho.
+ Amygdaline 1
= Arabinose 2
+ Cellibinse 3
£l Dextrose= 4
i Esculine <
+ Fructose o]
+ Glucose 7
+ Gluconate 3
iy Inositol b
2 Lactose 140
+ Mannitol 11
£l Melibiocse 12
+ Raffinoze 13
+ Rhmnose 14
. Ribose 15
I Balicine 14
e Sorbitol 17
i Bucrose 18
i Trehalose 19
_ ylose pdi]
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This result is agree with (14,12,22,2).

Molecular Identification of Lactobacillus plantarum IRQ12 by 16S ribosomal DNA

Figure (2) show the DNA extracted from L.plantarum IRQ12strain, 16SrDNA was

amplified by PCR device Figure (3), gene bands appear at 1500 bp, compared with (1 KB)
DNA standard Ladder.

Sequencing for 165 rDNAgene and identification of L.plantarum IRQ12
Table (6) appears the sequences of the nucleotide bases for L.plantarum IRQ12 strain which is

prepared from local pickle Cucumis sativus comparing with the standard global strains which is

the similarity = 99%.

L. plantarum IRQ12
L.pfantarum CM
L.plantarum KR

L .planfarum CT
L.planfarum BS
L.plantarum

(o]
—
=
=
w
oo

]
o

3
3
ok

0
L
o

Figure (2) Electrophoresis for (DNA) extracted from the bacteria under study on agarose gel 0.8%,
70 volts for one hour
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Figure (3) Conventional R df.‘.‘CDﬂ . . D gene .. D ) Lan: l Lan: 2, Lan: 3
positive for /&5 DN4A gene, compared with marker DNA ladder

Table (6) Sequences of /65 »DNA gene, isolation source, similarity strain% for identified
bacteria

CUCUMIS | AAATGOCGECAGACTATACATGEAGTCGAACGANCTETGGTAT | Lactobacillus

SAIVUS | TGATIGGTGOTIGCATCATGATITACATTTGAGTGAGTGCGAA plantarum IRQ12
pickles | CTGOTGAGTAACACGTCOGAAACCTOCOCAGAAGEEEGEGATA
ACACCTGGAAACAGATGCTAATACCGCATAACAACTTGGACCS
CATGGTOOGAGTTTGAAAGATGOCTTOOGCTATCACTTTTGGAT
GGTCO0GOGG0GTATTAGCTAGATOGT GGGGTAACGGCTCACT
ATCGCAATGATACGTAGCOGACCTCAGAGGETAATOGGICACA
TTGGGACTGAGACACGGCOAACTOCTACGOEAGGCAGEAGT
AGGGAATCTTCCACAATGGACGAAAGTETGATOAGCAACGOD
GOGTGAGTGAAGAAGGGTTTOOOCTOGTAAACTCTGTIGTTAA
AGAAGAACATATCTGAGAGTAACTGTT CAGGTATTGACGGTATT
TAACCAGAAAGCCACGGCT AACTACGTGOCAGCAGOOGOGGTA
ATACGTAGGTGECAAGCOTTGTOOGCATTTATIGGGOGTAAAGE
GAGCOCAGGOEOTTTTTTAAGTCTGATCTGAAAGECTTEGECTE
AACCGAAGAAGTGCATCOGAAACTGOEAAACTTGAGTGCAGAA
GAGGACAGTGGAACTCCATGTOTAGCGGTGAAATGOGTAGATA
TATGGAAGAACACCAGTCO0GAAGECOOCTGTCTGGTCIGTAA
CTGACGCTCAGGETOGAALGTATOOCT AGCAAACAGGATTAGA
TAOCCTCGTAGTOCATACOGT AMACCATGAATGCTAMGTETTGG
AGGGTTTCCGOOCTTCAGTGCTGCAGCTAADGCATTAAGCATTC




Bas.J.Vet.Res.Vol.15,.N0.2,2016. ISI Impact Factor:3.461

Lactobacillus plantarum IRQ12 strain Tolerance for different pH values

The local strain was growninan acidic media four different pH 4, 3, 2 and 1.5 for different
periods 0, 1, 2 and 3 hours, Figure (6) indicate the local strain(IRQ 12)tolerance for the acidic
media, as the results illustrate it has high tolerance for the acidic conditions, the log cfu/mL is
decrease to pH 4 from 10.02 at period 0 to 9.93 , 8.78 and 7.83 at the periods 1, 2, and 3hours
respectively, the log cfu/mL was decreased from 9.91 at period 0 to 9.85, 7.88 and 6.8 at 1, 2,
and 3hours respectively when the pH decreased to 3,when the pH decrease to 2 the log cfu/mL
decreased from 9.81 at 0 time to 9.7, 7.7 and 5.76 at 1, 2, and 3hours respectively, decreasing
appear clearly at pH 1.5 as the log cfu/mL decreased from 9.65 at 0 time to 8.91, 6.5 and 5.05
at 1, 2, and 3hours respectively. While the percentages of the log decreasing rates table (7) for
pH4, 3, 2 and 1.5 for IRQ12 strain after three hours of treatment (21.85, 31.38, 41.28 and

47.66)% respectively.
12
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Figure (6) Tolerance of L.plantarum IF.(Q) 12 strain for different pH values
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Table (7) The percentages of log of the survival bacteria / ml for L. plantarien IRQ12
strain when tolerance for different of pH values in different periods time

pH 1.5 pH 2 pH 3 pH 4 =

H]

H

% of Log of % of Log of % of Log of % of Log of | &

-

E

lowering of | survival | lowering of | survival | lowering of | survival | lowering of | survival E

survival bacteria/ survival bacteria/ survival bacteria/ survival bacteria/ E

=

bacteria mi bacteria mil bacteria mi bacteria mi =
0 9.65 0 9.81 0 9.91 0 10.02 0
7.66 8.91 1.12 9.7 0.e0 9.85 0.89 9.93 :
32.64 6.5 21.50 7.7 20.48 /.88 12.37 8.78 2
47.66 5.05 41.28 5.76 31.38 6.8 21.85 7.83 3

As it was mentioned by (8 ,10,37,42),the lactic acid bacteria exposure to low values of pH2
and 1.5 for 3 hours is of the high stress — conditions the fact that these conditions are higher
than the natural environment of stomach, the survival of the bacteria in stomach about 60-90
minute while the tolerance of bacteria for the conditions was an indicator for produce the
fermented therapeutic products contain sufficient number of survival bacteria pass throw the
stomach reaching to the minute and the large intense.Tolerance of pH it was indicate that the
number of survival content was approximate exactly when treated for 3 hours in pH 2, 1.5 as

the survival numbers was 95 x 10°, 42 x 10* respectively (26).

Also this result was agree with (11) who studied two isolated of bacteria L.plantarum (DKL109,
DKL119) at pH 2 for 1, 2 hours as the log cfu/ml for isolated DKL109 (5.96, 5.98) respectively,
and (8.46, 8.26) respectively for the isolated DKL119.In addition(28)who studied the tolerance
of 19 isolates of bacteria L.plantarum of pH 2.5, 2 for 0, 1, 2, 3 hours, all the isolates have a
tolerance for acid condition and it is approximate for the results of (3) when he studied the

tolerance of L.plantarum at pH 2, 3, 4 for 0, 1, 2, 3 hours which the log cfu/ml decrease from
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10, 10.2, 10.01 to 5.38, 6.08, 6.31 respectively and there is no signal for intolerance of any

isolates to acid conditions.

The tolerance of lactic acid bacteria for the low value of acidity may be due to the
physiological state of the cytoplasm which is organize the rate of acidity between (pH outside)
and (pH inside) the cell (32).(21) interpret that the (inside pH) when decreasing in some kinds
of bacteria may lead to stop in the acidity of enzyme or could damage the proteins and nucleic
acids, (30) explain that the variation of lactic acid bacteria for the harsh acidic condition due to

(motive proton) which use as a power source in transfers throw cytoplasmic membrane.

Al jag Aaall J3al) ¢ Lactobacillus plantarum TRQ12 4adal) b i) padlds g J e
i 9ungd) Bl (e ddlidle il glesal Lgdaad 44415

AN an ) ™ e Al des sl T oA e Gliae ™ Gulaal) e Basa (i

Glalliopai) spadl dasls ¢ dely3l LIS ¢ V) agle aud*
d‘\)ﬂ\s g).sa.\j\ c'é)m,\j\ Aaala ¢ (‘UM‘ Al ¢ slall e)h (u.uﬁ**
LGhallealang iy Aaala ¢ Aol A0 ¢ e ogle s RHF

-

ADAl

33l 965 ke Jslae (B sarally Ul HLal Asdll Q84 e Loplantarum TIRQI2 LS &l e

Cu 2l (MRS (e 5 cileall MRS dasiill 5 jall dalaad 4150 Lo sf Caardind ¢ uadll dadl e Taaay aaly g sand
JsuY) Z Ul 5 i 5V e L g o il 530 sl gl 5 Sad) sl g ol il g 5ubSI (a3 gon g€ <l LAY
Ao ganal Gl g KU jedd LAl (gal LS @ 45 515 B saill o 3 ul s el A gy Glé s ) (e
O Al g ) ol aaml aiy T sl aladiuly L S g5 sl Gaalall galiinl ol Sl (e dalisg
(e Adline Ol il g s s puel) ) e Adlide il sl dulad) AIDL) Laglie (530 LA ¢ jal @35 168 #DNA
O ai pH 3 aie Ll dlabrall (e el 3 5550 22 7.83 pH 4 2ic Ja / Zal) dlaeV1 &5 e o gy 3 dldlal)
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