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ABSTRACT

Lactic acid bacteria are isolated from the following habitats: cow’s milk,
olivesand pickles soaking liquid. Of 24 isolates sel ected lactic, four strains
(BLN3, BLN4, and BLN8 BLN17) are selected for their potential characters
in the biopreservation and fermentation. These isolates were subjected to
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morphological and biochemical identification testsincluding: Gram reac-
tion, mobility, catalase test, growth at different temperatures, growth at
different NaCl concentration®, growth at different pH, CO, production
fromglucose. Thefour lactic strains are classified in the genus L actobacil-
lus. They are stored at 4 °C and -20 °C for use in industrial applications

tests. © 2015 Trade Science Inc. - INDIA

INTRODUCTION

Thechemical conservatorsused infood products
for fighting pathogenic germsaresupposed tobeadis-
cusad issuebecauseof thed lergiesand risksthat threet
consumers’ health!™. Next to theusing of the chemical
conservations, thereare other techniques used such as
bi o-conservation. We have applied thismethod through
using lactic acid bacteria. Theselatter are known by
their acidifying power. They produceorganicacids. The
lactic bacteriaareused inindustrid fermentation (trans-
formation of milk, vegetables...). They area so used
for their contributionto improvethetexture, flavor, and
the bio-preservation by lowering the pH aswell asby
secreting antagonistslikeNisnwhichisconsidered as
afood additivethat has effects on pathogenic germs
such as Listeria monocytogenes.'>¥ (Larsen., 1989

et Anon.,1990). Lactic acid bacteriacollected are de-
rived from cow’s milk!, olivesand picklessoakinglig-
uid®. Theobjectiveof thiswork istoisolatethe strains
withlacticbiopreserving

characters(low pH, high acidity).

MATERIALSAND METHOD

These samplesaretransported to thelaboratory in
sterileflasksof 500 ml. After their fermentationina
room temperature of 25° C of the laboratory for 72
hours, Iml of thedilution 10°, takenfrom every sample,
isplated onto MRS agar plates and incubated in an
anaerobic jar at 30°C for 24 hours. The enumeration
of lactic acid bacteriaiscarried out on MRS medium
which helpsto rapid the devel opment of such bacte-
ride.
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| solation and Purification

Theisolation of lactic acid bacteriaisrealized on
MRSmediumfollowingaseriesof dilutionof thesample
to 10°. After incubation at 30°C during 48 hours, the
colonies apparently suspected of lactic acid bacteria
withcircular white, yellow -whiteor cream areremoved
and transplanted several times by the streaks method
(Fgure2). From hundredsbacteria, only 24 lacticgerms
wereretained.

Figure2 I5urification
After isolation, the colonies obtained are observed
under amicroscopeto determinethemobility, and their

morphological characteristics. Gram colorationisper-
formed by conventional method. For thetest of cata-
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lase: acolony of eachlactic strainwasdiluted inadrop
of hydrogen peroxide on asterileblade, theformation
of gasbubblesisanindicator of the presence of cata-
lasel™.

After purification, thelactic bacteriaweretestedin
their pH, acidity and optic density for searching bacte-
riathat have acidifying power for the bioconservation.
To dothat, we have taken one colony from each box.
Thiscolony isinculcated in 3ml of MRS broth medium,
and then incubated at 30°C. After 24 hours, this vol-
umeistransferredinto afina volumeof 30 ml. for mea
auringtheinitid andfind parameters(pHi,Aci and DOI)
(pHf, Acf and DOY) [, The biomasswas measured by
changesinoptica density (OD) at 600 nm.

| dentification

TheCharacterization of lactic acid bacteriaisbased
onthedeterminationof morphologica, physologicd and
biochemical characteristics of these bacteriasuch as:
catalasetest, growth at different temperature, thereac-
tiongram, mobility, growth at different concentration of
NaCl, and growthin different pH. Also, the CO, pro-
duction by usngglucose.

Enumer ation of lacticacid bacteria

For each strainlactic selected, 1ml of thesolution
of the 6th tubedilutionisinocul ated into a Petri dish
followed by aflow of 15ml MRS medium. Thedishes
wereincubated at 30°C for 24 hours in an anaerobic
jar followed by colonies counting®.

Effect of temperature

Thefour lactic isolatesareinocul ated into tubes
containing 5 ml of liquid MRS. Then; they are set to
different incubation temperaturefor 24hrs. Thelecture
ismade viathe spectrophotometer at 600 nm™?,

Effect of pH

Thefour lacticgransareinoculatedin5ml of MRS
liquidwhosepH isadjusted tothefollowing values: 3,
5.4.5.6.8,5and 9. And they areincubated at 30°C
for 24 hours. Thelectureis performed viaaspectro-
photometer at 600 nmi*Y,

Effect of NaCl

After the4lactic acid bacteriawereinoculatedina
MRS medium at adifferent NaCl concentration; they
wereincubated for 24 hours at asuitabletemperature.
Results are revealed by measuring the biomassin a
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spectrophotometer at 600 nm2,
Fermentation of glucose

A colony of each lactic strain was stitched verti-
cdlyinasemi solid MRS medium at 8%, and then cov-
ered with agar at 15%. The tubes are placed in the
incubator at 30°C for 24 hours. The lecture is done by
the observation of tubes™.

Conservation of lacticacid bacteria

Two copiesof four selected lactic bacteria, which
consist of therequired conditions, are stocked inthe
refrigerator. Thefirst copy isconservated at 4°C in in-
clined tubes. For the second one, the cellswere col-
lected from cultures, after centrifugation and suspended
in micro-tubesthat contain 20% of glycerol and 80%
of the MRS broth; they were frozen at -20 °C*,

RESULTSAND DUSCUSION

Afterther cultureinaliqguid MRS mediumat asuit-

abletemperature, their microscopic and biochemical
andysshaverevededtheresults All bacteriaaregranmt,
catal ase-, homofermentative, 10 strainswerecocci and
14 strainswerelactobacilli (see TABLE below).
Thetwenty-four lactic acid strainswereisol ated
from threedifferent habitatswith thefollowing percent-

Figure3: LAB conserved ininclined tubesof MRSagar

TABLE 1: Preliminary identification of 24 isolated L AB (L acticAcid Bacteria)

Biotope Isolats Gram Catalase Fer mentation type M or phology Genre
BLN1 + _ Homo* Cocci streptococcus

BLN2 + _ Homo* Bacille lactobacillus

BLN3 + _ Homo* Bacille lactobacillus

) BLN4 + _ Homo* Bacille lactobacillus

Cow’s Milk X

BLN5 + _ Homo* Cocci streptococcus

BLNG6 + _ Homo* Bacille lactobacillus

BLN7 + _ Homo* Bacille lactobacillus

BLNS8 + _ Homo* Bacille lactobacillus

BLN9 + _ Homo* Cocci streptococcus

BLN10 + _ Homo* Cocci streptococcus

pickles BLN11 + _ Homo* Bacille lactobacillus
soaking liquid BLN12 + B Homo* Bacille L lactobacillus
BLN13 + _ Homo* Cocci streptococcus

BLN14 + _ Homo* Bacille lactobacillus

BLN15 + _ Homo* Bacille lactobacillus

BLN16 + _ Homo* Cocci streptococcus

BLN17 + _ Homo* Bacille lactobacillus

BLN18 + _ Homo* Bacille lactobacillus

olives BLN19 + _ Homo* Bacille streptococcus
soaking liquid BLN20 + _ Homo* Cocci streptococcus

BLN21 + _ Homo* Bacille lactobacillus
BLN22 + _ Homo* Cocci L lactobacillus

BLN23 + _ Homo* Cocci streptococcus

BLN24 + _ Homo* Cocci streptococcus

*: fermentaire
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ages: (33% of cow’s milk, 25% of the pickle soaking
liquid and 41% of theolives soaking liquid). Theiso-
lateswhich do not have the phenotypic characteristics
of lactic acid bacteria (gram positive, catal ase nega-
tive...) were rejected. Twenty-four isolates were se-
lected finally. Theseisolatesweredividedinto 14 Lac-
tobacillus and 10 Streptococcus. The supplemented
tests (pH, acidity and optical density) resultsarere-
grouped inthetable below.

By comparingthevaues. of pH, acidity and optica
TABLE 2: Measuringtheinitial and final stateof thefollow-
ing parameters: pH, acidity and DO of 24isolated LAB

Isolats pHi pHf D.Oi D.Of Aci Acf
BLN1 6,00 4,14 0252 2850 033 0,64
BLN2 6,04 420 0264 2471 033 0,52
BLN3 585 3,76 0861 2520 057 1,26
BLN4 578 3,77 0948 2650 046 1,25
BLN5 580 384 0,798 2578 034 120
BLNG6 6,10 4,20 0,298 2,430 050 0,98
BLN7 598 4,14 0,275 2121 040 0,97
BLNS8 6,00 3,70 0868 2491 033 1,29
BLN9 566 4,26 0,230 2192 048 0,92
BLN10 6,08 4,12 0,326 1,893 052 0,9
BLN11 597 4,15 0,255 2,072 046 1,07
BLN12 598 413 0,324 1991 043 1,01
BLN13 580 4,14 0,278 1,795 036 0,94
BLN14 583 385 0,722 2563 060 1,23
BLN15 574 381 0820 2711 062 1,22
BLN16 587 387 0861 2303 060 1,30
BLN17 572 3,77 0820 3031 065 1,27
BLN18 555 384 0,744 2745 054 125
BLN19 562 385 0,685 2309 056 1,24
BLN20 563 384 0,721 2312 053 1,24
BLN21 6,00 424 0241 1571 043 0,78
BLN22 597 395 0852 2177 053 1,26
BLN23 6,13 4,16 0,756 1452 042 1,20
BLN24 6,09 420 0,762 1,781 039 0,76

density of 24 |acticisolates, it gppearsthat thefour bac-
terial strains(BLN3, BLN4, BLN8and BLN17) are
retained according to their great power to lower the
pH.
Enumeration of bacteria
Effect of temperature
Effect of pH
Effect of Ainity

Enumeration of four selected |actic acid bacteria

—=> Regulor Paper
TABLE 3: Thebiomassof bacteria

L actic acid bacteria Number of ufc/ml

BLN3 9,5.10°
BLN4 3,6.10°
BLN8 5,5.10
BLN17 3,5. 10°
TABLE 4: Thebiomassof bacteria
Optical density at 600 nm
Temperature BLN3 BLN4 BLN8 BLN17
10° 2,12 1,43 1,39 1,12
20° 2,16 1,48 1,41 1,31
30° 2,66 2,25 2,50 2,45
35° 2,12 2,09 2,04 0,96
45° 0,01 0,00 0,01 0,01
TABLE5: Thebiomassof bacteria
LAB Optical density at 600 nm
3 35 4 45 8,5 9
BLN3 003 236 275 280 002 0,02
BLN4 002 001 263 257 001 0,01
BLNS8 001 001 198 209 001 0,01
BLN17 003 001 213 221 002 0,01
TABLE 6: Thebiomassof bacteria
[NaCl] Optical density at 600 nm
BLN3 BLN4 BLNS8 BLN17
2% 2,44 1,97 2,12 2,15
45% 2,27 1,73 1,62 2,13
6 % 2,11 0,13 0,15 0,14

after seeding them on solid MRS mediumreveded the
dominanceof thestrainwith BLN39,5.10™, And the
resultsaredisplayedinthe TABLE 3.

The study of the growth of four bacteria strains
was assessed by measuring their biomassin aspectro-
photometer at 600 nm. 30°C is an optimum tempera-
turefor growth of four lactic acid strainswith abacte-
rial abundancefor BLN3 strain. It issaid that the bac-
teriaaremesophilictypes(TABLE 4).

Thetest of four Lactobacillusindifferent solutions
concentration of pH revea sthat only BLN3 hasahigh
toleranceinalow pH for 24 hoursafter incubationina
solutionwithapH of 3,5(TABLE 5)[9,

According to the interpretation of the resultsin
TABLE 6, it appearsthat a concentration of 6 % be-
comes unfavorableto the growth of lactic acid so that
the concentration of 4, 5% remainsthe maximum con-
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centration for the development of lactic acid bacteriain
asdty medium. Except BLN3 strain that growsat 6 %.

CONCLUSION

Among hundred strains, twenty-four belongtothe
lactic acid bacteria. They areisolated from three habi-
tats: milk, olivesand picklessoaking liquid. Thelecture
on MRS macroscopic, microscopic and biochemical
tests, whichwerereadized on dl strains, gavewhitish
milky colonies; cocci and bacilli, negative catd aseand
positive Gram. The homofermentative were the most
dominant group. Then, weended up with two kinds of
lacti c bacteriaincluding Lactobacillus and Streptococ-
cus. They represent 58% and 42%.

Hence, twenty four strainswere culturedin MRS
liquid mediumto sdect those oneswithinteresting bio-
technologica characterigtics. Thistest gaveusfour lac-
tic strains: BLN3, BLN4, BLN8 and BLN17 They
bel ong to the genus L actobacillus. They grow at 30°C
and pH =4. For sdlt tolerance, thefour strains showed
their ability to replicate easily in concentration of NaCl
4.5 % except BLN3 that showed the exact conserva-
tory characteristics (thegrowth of strainsat 3, 5pH, 6
% of NaCl and temperature of 10°C).
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