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ABSTRACT

It iswidely recognized that certain lactic acid bacteria fall in the use of
food products to extend the life and improve the texture and taste.

Our work aims to establish a controlled and efficient accessing the
fermentation and storage of artichoke, to replace the traditional method
recognized by its quality products perceptible

Strains of lactic acid bacteriaand yeast have shown great power acidifying
potential antibacterial and high fermentative have been isolated, purified
and preserved, are able to retain and ferment naturally artichoke without
adding additives and industrial chemicals.

Deuze among bacterial strains, the lactic acid bacterium SMBL1, lactic
acid bacteriaand SMBL 1 yeast strain SMLV 1 were kept to constitute the
ferment of fermentation.

Artichoke fermentation was carried out at two experimental protocols as
follows: a spontaneous fermentation and a second controlled performed
by inoculating a simultaneous mixing of the three strains (SMBL1, and
SMBL2SMLV1).

Analysis of physicochemical parameters (temperature, acidity, pH) and
microbiological (FMAT, Fecal coliforms, lactic acid bacteriaand yeasts)
were achieved during the evolution of two fermentations.

The ensuing results are better in terms of fermentation time 30 days,
reduction of pH 3.57 and 1.22 acid production, these results are not the
samefor thetraditional fermentation. Thiscontrolled fermentation allowed
obtaining good quality artichokes homogeneous final proper hygienic
quality and long life. © 2013 Trade SciencelInc. - INDIA
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INTRODUCTION

Lacticfermentationisaspontaneousprocesswhich
ispossibly thedrying or cooling, showsabetter con-
servation practice. Itisconsidered among themost an-
cient food preservation technologiesintheworld.

Thefood from fermented food such asbreed, veg-
etablesand olives, were prepared and consumed during
long periods and are securely attached to the cultures
and habits, especidly invillagesand rural househol ds.

Fermented foods areloved in theentireworld and
insome places perform ademondrative plan participa
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tion of many people2.

Conservation through salt certain foodsfruits, veg-
etablesand medt, isavery ancient. Artichokestakea
significant placein Morocco.

Economiclossesdueto the proliferation of molds
and bacteria, whichiswhy exportsto Europe areweak
and microbiological problemson products are often
noticed®.

Theartichokeisasuitablemediumfor thegrowth
of lactic acid bacteriaand yeasts, Sinceit containssugar.

Yeastsgenerdly support large osmotic pressureand
pH valuesarevery lowH,

Thefermentation processartichokeinMoroccore-
mains classic and results are widely acceptable and
dightly changing, soweneedto replaceit withacon-
trolled processwith aculturewith threetypesof micro-
organisms (lactic acid bacteriaSMBL 1 two, and yeast
SMBL2 SMLV1).

Thechoiceof twolactic acid bacteriaand SMBL 1
SMBL2 essentidly based onthefollowing criteria

-Preferably homofermentativestrain,

-Strainin acidifying power important;

-Strain pronounced antibacterial activity;

-Strain accompanied by intrinsic or production of

dietary supplements,

-Accompanied by aproduction strainintrinsic or

extringc growth factors.

Lactic acid bacteriaareisolated SMBL2 SMBL1
and brinespontaneousfermentation of carrots. Theyeast
issdected from the spontaneous fermentation brine ol -
ives ittoleratessdty environment (brinecontaining 15%
salt), hasalargefermentative power. Multiple subcul-
tureswere made. Theresult isthe production of three
strainspurefinely. Their combinationsare appliedto
get the appropriate mix our fermentation.

Only Gram-positiveand catal ase negativewere se-
lected and streaked on medium (DeMan Rogosaand
SharpAgar) MRS. Theyeast wasisolated on medium
(potato dextrose agar) PDA. Conservationisat 4° C.

Theevduationisdoneby acidifyingto pH and acid-
ity final onsemi syntheticfluid containingthestrainin-
volved.

Fer mentation protocol

Artichokeswerewd | cut with kniveson asurface
sterilized sterilized under disinfecting and carefully
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washed after being peeled and then soaked in a15%
brinesdlt.
Thefermentation wascarried artichokesintwo ex-
perimenta protocols:
- Theartichokes|eft at room temperatureto fer-
ment spontaneoudly.
- Artichokesareinoculated s multaneoudy by afer-
ment cond sting of two lactic acid bacteriaand yeest.
A concentration of 4 g/L of glucose and 4 g/l of
extract of starch areadded tothe brinein thetwo cases.
Concentration of 15% salt isselected after apre-

liminary study.
Sampling and monitoring of fer mentation

Samplesfrom the brine artichokes spontaneousfer-
mentation and controlled fermentation are carried out
regularly. Physicochemical parameters measured in-
clude: pH, temperatureand acidity microbiologicd pa
rameters measured are: FM AT, fecal coliforms and
yeastsand lactic acid bacteria.

Enumeration of the FMAT isperformed oname-
dium (Plate Count Agar) PCA, fecal coliformsonme-
dium (Agar Deoxycholate) DCL, lactic acid bacteria
on medium (De Man Rogosa and Sharp Agar) and
yeastson MRS medium (Potato DextroseAgar) PDA

MATERIALSAND METHODS

Spontaneousartichokesfer mentation
Mode of processing samples

Sampleprocessing beganinthetraditiona manner.
Artichokesareplaced in abrineprepared according to
therequirementsof therura population of theregion of
Gharb. It isto put ahandful of saltinaliter of water.
Thebrineispouredinto ajar filled with piecesof arti-
choke receptaclesand 4 to 5 pieces of lemon. Mari-
nade obtained i s subjected to testing analyzes. Moni-
toring of phys co-chemica parameters(pH, acidity and
temperature) and microbia (yeast, lactic FMAT, fecd
coliforms) hasbeen programmed.

Collection, preparation of plant material and brine

Theartichokeswere collected from the Gharb re-
gion. And particularly from Kenitra, and Sidi Kacem
Sdi Simane Samplescollected arereturnedtothelabo-
ratory for hulling, cutting, preparation and anadysis.
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After sorting, al samplesarewashed artichokesto
thewater stream, peeled and cut manudly with aknife
sterilized, then carefully placedinglassjars.

A handful of saltisputintoajar. Thewater added
theretoin anamount of 200 ml for stirring, homogeniz-
ing and redissolution. Salt water isbrought up to re-
spect thegaugeof 1 liter beaker. After the second ho-
mogeni zation, the brineispoured into the receptacles
of theartichokes cut in pieces. It should be noted that
five piecesof lemon have dready beenintegrated into
thejar pre-marinated.

Sart of thefer mentation and production of sam-
pling

Fermentation s, for us, started fromthevery first
contact with the samplewith brine. Periodic samples
wereperformed. The period endedisfivedays. Aliquots
were subjected to physicochemica and microbiologi-
ca andyzes.

Physicochemical analysis
Temper ature measurement

Thetemperature of thesampleismeasured usinga
thermocouple (temperature pH) typeMicro pH Crison
2000. Thevauesareread directly onthedisplay of the
device.

PH measur ement

After calibration, the electrode of thepH meter is
soaked in 20ml brine artichoke contained in a100ml
Erlenmeyer flask. ThepH valueistakendirectly from
the screen of the same apparatus mentioned above
(thermocouple: Crison Micro pH 2000). The standards
used arepH 4 and 7

M easur e of acidity

About 10ml of brinecontainedina100ml Erlenm-
eyer flask are added afew drops of phenolphthalein
indicator solution 1%. Thetitrationiscarried out witha
solution of NaOH (N/9) until theindicator changescolor
to pink. Thetitratable acidity is expressed as a per-
centage of lactic acid (MW =90.08 g) in 100 ml of
brine. Itisgiven by thefollowing formula:

% Lactic acid = Vol (NaOH) x N (NaOH) x (90.08) x (100)

1000 x (weight ot sample)
Microbiological analysis

Microbiological floraconcerned hygienicinterest
(the FMAT, fecd coliforms) and that of biotechnol ogi-
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ca interest (lactic acid bacteriaand yeasts).

Enumeration of total aerobic mesophilic flora:
TAMF

Counting FMAT providesinformation on the over-
all bacterial load biotope artichoke marinade. Heavy
load isanindicator of thedegree of infection or putre-
faction of theraw materid (artichoke). The TSA isour
medium of choicefor the enumeration of the FMAT.
Culturemediawereinoculated and incubated at 30° C
for 48 h.

Sowings are made from dilute solutions of brine.
Theseare prepared by dilution methodol ogy ranging
from 10to 10. And, incorporating 1ml of solution di-
luted in 9ml of saline. From the chosen dilution, 1 ml
was seeded at the bottom of asterilebox, where 20ml
of TSA, previoudy sterilized at 120° C for 20 min and
cooled to 45-50 ° C, were poured aseptically. Just
boxeswith the number of coloniesisbetween 30 and
300 aremaintained for the enumeration.

Enumer ation of fecal coliform

Tota coliformsandfaeca germsusud digestivetract
of humansand/ or animals. Their existenceiname-
diumisevidenceof the degree of contamination of the
sample analyzed and thelack of compliancewith hy-
gieneinthemiddleof harvest. Theculturemediumwe
used toaccomplishthisactivity isthe DCL (Deoxycho-
late Lactose Agar).

Seedingisdonein depth. Incubation was performed
at 37 ° C for total coliforms and 44.5 ° C for fecal
coliforms. Thereadingiscarried out after 3days. Simi-
larly, only the boxeswith the number of coloniesisbe-
tween 30 and 300 are used for enumeration.

Floraof biotechnological interest
Enumeration of yeasts

Enumeration of yeastsis performed on PDA (po-
tato dextroseagar). Seriesof dilutionsare made. Seed-
ingisdoneasbefore. Incubation was performed at 30
© C for 48 h. The counting of colonies is limited to boxes
whose number isbetween 30 and 300.

Enumeration of lacticacid bacteria

Enumeration of |actic acid bacteriaisperformed on
MRS (Man Rogosaand Scharp). 1 ml of thedilution
chosenisdeposited at the bottom of the Petri dish. Itis
then covered with 20 ml of themedium previoudy ster-
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ilized and cooled to 45 ° C. After homogenization, the
cultureswereincubated at 30 ° C. The counting is done
after 3daysof incubation andjust boxeswith thenum-
ber of coloniesis between 30 and 300 are used for
counting.

Controlled artichokesfer mentation

Sampling, preparation andthestart of our controlled
fermentation, like going cited in spontaneousfermenta-
tion, except that here, we will use our close aready
Selected.

Theresultingmixturewill betested andysis. Moni-
toring of phys co-chemica parameters(pH, acidity and
temperature) and microbid (yeast, lactic FMAT, fecd
coliforms) hasbeen programmed.

Andto ensurethe stability of our product wewill
follow thevariation of the parameters pH and acidity
for aminimum period of 6 months

Physico-chemical analysis.
Periodic sampleswere performed to follow theevo-

lution of physicochemica parameters. The parameters
consdered are: temperature, pH and acidity.

Effect of temperature

Thetemperature of the sampleismeasured usinga
thermocouple (temperature pH) typeMicro pH Crison
2000. Thevauesareread directly onthedisplay of the
device.

Effect of pH

After calibration, the electrode of thepH meteris
soaked in 20ml brine artichoke contained in a100ml
Erlenmeyer flask. ThepH valueistakendirectly from
the screen of the same apparatus mentioned above
(thermocouple: Crison Micro pH 2000). The standards
usedarepH 4 and 7.

M easur e of acidity

About 10 ml of brinecontainedina100ml Erlenm-
eyer flask are added afew drops of phenolphthalein
indicator solution 1%. Thetitrationiscarried out witha
solution of NaOH (N /9) until theindicator changes
color to pink. Thetitratable acidity isexpressed asa
percentageof lacticacid (MW =90.08 g) in 100 ml of
brine. Itisgiven by thefollowing formula:

% Lactic acid = Vol (NaOH) x N (NaOH) x (90.08) x (100)

1000 x (weight ot sample)

—===> Review
Microbiological analysis

Periodic sampleswere performed to follow theevo-
|ution of physicochemica parameters. The parameters
considered are: lactic acid bacteria, yeast, and FMAT
total andfecd coliforms.

Enumeration of total aerobic mesophilic flora:
TAMF

Counting FMAT providesinformation on the over-
all bacterial load biotope artichoke marinade. Heavy
load isanindicator of thedegree of infection or putre-
faction of theraw materid (artichoke). The TSA isour
medium of choicefor the enumeration of the FMAT.
Culturemediawereinoculated and incubated at 30° C
for 48 h. Sowings are made from dilute sol utions of
brine. Theseare prepared by dilution methodol ogy rang-
ing from 10to 10. And, incorporating 1ml of solution
dilutedin 9ml of sdine. Fromthechosendilution, 1 ml
was seeded at the bottom of asterilebox, where 20ml
of TSA, previoudy sterilized at 120° C for 20 min and
cooled to 45-50 ° C, were poured aseptically. Just
boxeswith the number of coloniesisbetween 30 and
300 aremaintained for the enumeration.

Enumer ation of fecal coliform

Totd coliformsandfaecd germsusud digestivetract
of humansand/ or animas. Ther existenceinamedium
isevidenceof thedegreeof contamination of thesample
andyzed and thelack of compliancewithhygieneinthe
middleof harvest. The culture medium weused to ac-
complishthisactivity isthe DCL (DeoxycholateLactose
Agar). Seeding isdonein depth. Incubation was per-
formed at 37 ° C for total coliforms and 44.5 ° C for
fecd coliforms. Thereadingiscarried out after 3days.
Similarly, only theboxeswith thenumber of coloniesis
between 30 and 300 are used for enumeration.

Enumeration of yeasts

Enumeration of yeastsis performed on PDA (po-
tato dextroseagar). Seriesof dilutionsare made. Seed-
ingisdoneasbefore. Incubation was performed at 30
© C for 48 h. The counting of colonies is limited to boxes
whose number isbetween 30 and 300.

Enumeration of lacticacid bacteria

Enumeration of |actic acid bacteriaisperformed on
MRS (Man Rogosaand Scharp). 1 ml of thedilution
chosenisdeposited at the bottom of the Petri dish. Itis
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then covered with 20 ml of themedium previoudy ster-
ilized and cooledto 45 ° C. After homogenization, the
cultureswereincubated at 30 ° C. The counting is done
after 3daysof incubation andjust boxeswith thenum-
ber of coloniesis between 30 and 300 are used for
counting.

Sudy of physico-chemical stability of artichokes
mixed culture

Wewill follow thevariation of the parameterspH
and acidity for aminimum period of 6 months

RESULTSAND DISCUSSION

Spontaneousartichokesfer mentation

Triasof spontaneousfermentation artichokesare
conducted infour treatments. Each treatment corre-
sponds to a given salt concentration (5, 10, 15 and
30%). Theresultsare presented in theform of photo 1
and TABLE 1.

Oneach of thetests, monitoring of physico-chemi-
cal parameters (temperature, pH, acidity) and micro-
biologica (FMAT, coliforms, yeasts, lactic acid bacte-
ria) accomplished.

Picture 1: Artichokes spontaneous fer mentation. tests at
different salt concentrations

Physico-chemical analysis
Temperature measur ement

Theevolution of thetemperaturethroughout thefer-
mentation period wasfollowed. Normal proliferation
of nativefloraisdirectly related to changesintempera-
ture. Therecorded val ues of thisparameter during the
spontaneous fermentation artichokes, ranged between
18 and 25° C. Although the fork obtained may affect
the generation timeof theindigenous population. Itis
not the samefor its extermination. The temperature
rangeisawaysfavorableto thegrowth and devel op-
ment of mesophilic.

LBioTe ecﬁtzo/ogy C—

pH measur ement

Samefor temperature, pH monitoringisperformed.
Theresultsareshownin TABLE 1. Thelatter shows
thechangein pH over time. Heleavesthetablefor a
5% brine, the pH increased from 6.31 during thefifth
day of fermentation to 4.58 for the 35th day. Toacon-
centration of 10%, it wasfound that the pH increases
from 6.22 during thefifth day of fermentationto 4.57
for the 35th day. At aconcentration of 15%, we noted
thepH vaueof 6.52 asthe 5th day. V uefdl thereafter
to reach 4.58 the 35th day. Thefinal concentration of
30% tested had a pH of 6.85 during the fifth day of
fermentation. Value decreased dramaticaly tobe4.78
after 35 daysof fermentation.

Thechangein pH isindicative of the proper con-
duct of the fermentation. The dynamics of microbial
populationsispronounced. Thisimpliesthat the me-
tabolism of sugarscontained inartichokes, by microor-
ganismsisnot affected. The production of organic ac-
idsisunobstructed. Theincreased concentration has
amost noeffect onthemicrobid population. Evenwith
high concentrations (30% salt), the pH increased from
6.85t0 4.78. The bacteriainvolved in the brine are
either tolerant or hal ophilic high concentrationsof sdt.

M easur e of acidity

Thethird parameter considered essentid inour pro-
cessof transformation biologicd acidity. Thisisthesame
that runsthe other two parameters mentioned above.
Va uesthroughout themonitoring campaign are shown
INTABLE 1. It emergesthat theacidity increasesdie
on the5th day to reach 0.92% after 35 daysof fermen-
tation. Thesameisraised for dl concentrationstested
except the highest (30%). Thelatter gavean acidity of
0.80% on the 35th day of fermentation (TABLE 1).

Reduction of 0.12% of theamount of organic acids
produced isprobably dueto the effect of thesaid con-
centration of theacid production. Thiscan make usthe
alocation of theactud activity of themicrobia popula
tion by such aconcentration of salt.

Microbiological analysis
TheTAMF

Theartichokeisacomplex fruit. It containscom-
plex andinteresting nutrientssuch asminerds, vitamins,
sugarsand proteins. It isthereforeafavorableenviron-
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TABLE 1: Monitoring changesin theparameters. pH, acidity, temper atureand changesin FM AT cropsgrownon TSA at 30
° C for 48 hours, coliform cultures performed on middle DCL 37 ° C for 48 h, yeast cultures performed on medium PDA at
30 © C for 48 hours and lactic cultures performed on MRS medium at 30 ° C for 48 hours during the spontaneous
fermentation of artichokes. Cultureperformed at room temperature

Collection time temperature 5% 10% 15% 30%
PH 6,31 6,22 6,52 6,85
Acidity 0,28 0,32 0,20 0,08
TAMF 3.10° 3.10° 2.10 2.10
5days 25°C )
Coliforms 0 0 0 0
yeast 3.10* 3.10° 2.10° 2.10°
lactics 6.10° 5.10° 5.10° 0
PH 5,76 5,75 5,83 5,86
Acidity 0,48 0,48 0,44 0,44
TAMF 3.10° 3.10° 2.10° 3.10°
10days 18°C .
Coliforms 0 0 0 0
yeast 2.10° 2.10* 2.10° 2.10°
lactics 7.10° 6.10° 7.10° 0
PH 5,54 5,50 5,63 5,72
Acidity 0,60 0,56 0,52 0,48
TAMF 3.10° 3.10° 3.10° 2.10?
15days 19°C )
Coliforms 0 0 0 0
yeast 4.10° 2.10* 2.10° 2.10°
lactics 7.10° 5.10° 6.10° 0
PH 5,46 5,58 5,66 5,71
Acidity 0,60 0,54 0,52 0,48
TAMF 3.107 3.107 2.10° 2.10°
20days 19°C )
Coliforms 0 0 0 0
yeast 3.10° 2.10 2.10 2.10*
lactics 7.10° 5.10° 6.10° 0
PH 5,24 5,33 5,32 5,45
Acidity 0,68 0,64 0,64 0,60
TAMF 2.10° 2.10° 2.10° 2.10?
25days 20°C )
Coliforms 0 0 0 0
yeast 3.10° 4.10° 3.10° 2.10°
lactics 6.10° 4.10° 5.10° 0
PH 4,55 4,57 4,57 4,78
Acidity 0,92 0,92 0,92 0,80
TAME 9.10* 8.10* 2.10* 1.10?
30days 19°C )
Coliforms 0 0 0 0
yeast 4.10° 3.10° 3.10° 2.10°
lactics 2.10* 410 2.10* 0
PH 4,58 4,57 4,58 4,78
Acidity 0,92 0,92 0,92 0,80
TAME 8.10° 4.10? 2.10° 3.10
35days 24°C )
Coliforms 0 0 0 0
yeast 4.10° 3.10° 4.10° 3.10°
lactics 5.10° 4.10° 5.10° 0

——— ﬁiogecﬁnokyy
A Tncdicn Doaal



180

Controlled artichoke fermentation by microbial inoculation

BTAIJ, 7(5) 2013

Review

ment for the devel opment and growth of microorgan-
isms. Wetried to verify thisdataon brine artichokes.
Artichokesfermented in brine 5% salt have been mi-
crobiologica analyzes. Theresultsshowed anincreas-
ingtrend of FMAT during thefirst ten daysof transfor-
mation. The abundance of FM AT spent 3103 cfu/ ml
onthe5th day of fermentationwith apopulation of 3106
cfu/ ml onthe 10th day of fermentation. However, we
have seen adramaticfall onthe 35th day. The micro-
bial abundance during theday was 8103 cfu/ ml after
35 days.

Pickled artichokesfor 10% of sdt, FMAT gavea
curveinitsgrowing populaion especidly during thefirst
ten days. Theabundancewas 3103 cfu/ ml duringthe
fifthday. It hasincreased by 31og unitsduring the 10th
day (3.106 cfu/ ml). A rapid declinetook placetowards
theend of thefermentation period. The dbundancewas
4102 cfu/ ml during 35 daysof fermentation.

At aconcentration of 15% salt, we observed the
sameevolution cycleinthe population of the FMAT. A
concentration of 30% sdt, wenoted adight increasein
FMAT. The population was 2,102 cfu/ ml on the 5th
day. Sherose dowly to 2103 cfu/ ml during the 20th
day of fermentation, and returns to an abundance of
2102 cfu/ ml onthe 25th day, and finally reaches 30
cfu/ ml onthe 35th day of fermentation (TABLE 1).

For dl incorporations salts, wefound anincrease
of thepopulation difficult to FMAT. Shewasat itslow-
est at the 35th day of fermentation. The decreasein
growth rateisprobably dueto secondary metabolites
charactersinhibitory action of sat or the combined ac-
tion of two factors.

Fecal coliforms

Theevolution of thegrowth of coliformsfunction of
timeisshownin TABLE 1. Wenoted through theana-
lyzes and results obtained the total absence of fecal
coliforms

A report that theabsence of coliformsbrineisprob-
ably duetothe absence of the origin of thistypeof mi-
croorganismsin artichokes, stresscaused by theosmotic
pressureof thesdt, low pH result of metabolismand the
antibacterid effect induced by lactic acid bacteria

L acticacid bacteriaand yeasts

Theresultsrecorded in TABLE 1 show that the
concentration of 5% sdt, lactic acid bacteriaarerepre-

inogecﬁtzofo_qy C—

sented with apopul ation of 6103 cfu/ ml onthe5th
day of fermentation. The abundance increases after
reaching the popul ation of 7106 cfu/ ml on the 10th
day of fermentation.

Regardingyead, itisnoteworthy that thedominance
of yeast was observed at the 25th day of fermentation.
Theabundance of the population reached 3107 cfu/ml
for yeastsagainst 6106 cfu/ ml for lactic acid bacteria

Theresultsindicatethat in the caseof a10% brine,
lactic bacteriaappear on the 5th day of fermentation
with arate of 5103 cfu/ ml and arate of 4103 cfu/ ml
after 35 days.

At 15%, lacticacid bacteriaare presentinthebrine
artichokewith an abundance of 5.10°3 cfu / ml at the
5th day of fermentation. She hashardly changed even
at the 35th day of fermentation. Theabundanceof 5103
cfu/ml.

A 30% salt, we noticed atotal absence of lactic
acid bacteriaa ong thefermentation period. Yeastsbe-
ginto appear onthe 10th day of defermentationwitha
population of 2102 cfu/ ml. Sheroseto 2104 cfu/ ml
on the 20th day thereafter descend to 3102 cfu/ml on
the 35th day of fermentation.

Controlled artichokesfer mentation

Controlled fermentation tria sartichokes are con-
ductedinasingletreatment. Which correspondsto a
given concentration of sat (15%). Theresultsare pre-
sented in TABLE 2 On each of thetests, monitoring of
physi co-chemical parameters (temperature, pH, acid-
ity) and microbiologica (FMAT, coliforms, yeasts, lac-
tic acid bacteria) accomplished.

Physicochemical analysis

Wefollowed up on physicochemical parameters
such astemperature, pH and acidity. Controlled fer-
mentationisconducted inthree bucketsfilled with arti-
chokes because of one kg each. The results of each
testareshowninTABLE 2

Temper ature measurement

Theevolution of thetemperaturethroughout thefer-
mentation wasfollowed. Theproliferation of normal
autochthonousfloraisdirectly related to temperature
variations. Therecorded values tof this parameter
during the spontaneousfermentation artichokes, swung
between 18 and 24 ° C. Although the resulting change
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can affect the playback time of theindigenous popula-
tion. Itisnot thesamefor her disappearance. Thetem-
peraturerangeisawaysfavorableto the growth and
development of mesophilic.

PH measurement

PH monitoring is performed to control thetrans-
formation processcontrolled. Theresultsareshownin
TABLE 2. Thelatter showsthe changein pH over time.
We recorded thepH valueof 5.22 asthe 5th day. Value
fell thereafter to reach 3.64 by the 25th day. Thevalue
has dropped dramatically to identify to 3.57 after 30
daysof fermentation. The pH changeisgoodinformer
conduct of controlled fermentation.

M easur e of acidity

Thethird element considered essentid inour pro-
cessof transformation biological acidity. Thelatter is
the sameasthe other two through the aforementioned
parameters. Va uesthroughout themonitoring campaign
areshowninTABLE 2. It emergesthat theacidity in-

—==— Review

creasesdieon the 5th day of 0.68% to 1.22% after 30
daysof fermentation.

Theincreasein acidity isanindicator of positive
transformation. Holding theacidity at high levelseven
after 30 days of fermentation involvesthe growth of
lactic outwei ghs other microorganisms. Pathogensin
urban high acidity will find no place. Such acidity isan
indication of guaranteed hygienic conditions.

Analysismicrobiological
TheTAMF

Theresultsreportedin TABLE 2 show thegrowth
of the FMAT during thefirst ten daysof transformation.
The abundance of FMAT spent 2103 cfu/ ml on the
5th day of fermentation with apopulation of 8106 cfu/
ml on the 10th day of fermentation. However, wehave
seen adramatic declinein theabundance of the FMAT
to the 35th day. The microbial abundance during the
day was 2102 cfu/ ml.

Thedecreaseinthegrowth rateof individualsrep-

TABLE 2: Monitoring changesin theparameters. pH, acidity, temper atureand changesin FM AT cropsgrownon TSA at 30
° C for 48 h, cultures performed on medium DCL coliforms at 37 ° C for 48 h, yeast cultures performed on medium PDA at
30° C for 48 hours and lactic cultures performed on MRS medium at 30 ° C for 48 hours during the controlled fermentation
of artichokespails1kg. Performed at room temper atur e, and hasa salt concentration equal to 15%

Collection times temperature 15% Collection times temperature 15%
PH 5,24 Coliforms 0
Acidity 0,68 20days 22°C yeast 2.10°
TAMF 2.10° lactics 0
5days 20°C )
Coliforms 0 PH 3,64
yeast 4.10° Acidity 1,18
lactics 5.10* TAMF 2.10°
25days 22°C .
PH 514 Coliforms 0
Acidity 0,72 yeast 3.10°
TAMF 8.10° lactics 0
10days 21°C )
Coliforms 0 PH 3,57
yeast 2.10° Acidity 1,22
lactics 7.10° TAMF 2.10*
30days 24°C .
PH 4,63 Coliforms 0
Acidity 0,88 yeast 3.10°
TAMF 3.10° lactics 0
15days 24°C )
Coliforms 0 PH 3,57
yeast 2.10* Acidity 1,22
lactics 6.10° TAMF 2.10°
35days 22°C .
PH 3,98 Coliforms 0
20days 22°C Acidity 1,08 yeast 4.10°
TAMF 2.10° lactics 0
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resentingthe FMAT isquitenormal. Factorsare prob-
ably responsiblefor the pH, acidity or theinhibitory
action exerted by substances of secondary metabolism.

Fecal coliform

Theevolution of increased fecd coliformsover time
isdepicted in TABLE 2. We recorded over the ana-
lyzesperformed and theresults obtained from thetotal
absence of fecd coliforms.

For information, theabsenceof califormsinthebrine
ispossibly dueto their absence at the origin of arti-
chokes, stress caused by the osmotic pressure of the
salt, low pH result of metabolism and antibacteria ef-
fect induced by lactic acid bacteria.

L acticacid bacteriaand yeasts

Theresultslistedin TABLE 2 show that lacticacid
bacteriaare represented with apopul ation of 5104 cfu
/' ml on the 5th day of fermentation. The abundance
increasesafter reaching the population of 7107 cfu/ml
onthe 10th day of fermentation.

Regardingyead, itisnoteworthy that thedominance
of yeast wasobserved at the 20th day of fermentation.
The abundance of the population reached 2107 cfu/
ml for yeastsagainst atotal absence of |actic acid bac-
teria. Theextermination of thelatter isduetothehostile
conditionson) the depletion of theenvironment. The
finding can not be attributed to pH becausepH 3.98is
suitablefor thegrowth of lactic acid bacteria

Sudy of physico-chemical stability of artichokes
mixed culture

After magtering theoptima growth conditionsof our
ferment, we considered the creation of amixed culture
test says. Thisisto gather dl thesettingspreferred by the
ferment in the same medium. We launched the start of
fermentation monitoring key parameters. Monitoringre-
sults are shown in TABLE 3. He emerges as the pH
decreasesrapidly toitsminimum vaueof 3.57 after 1
month of fermentation. Thisvaueisthenkept dableeven
after 6monthsof gabilization. Thesameismetwithacdity.
Vaueof 1.22%isobtained dicethefirs monthtoremain
gtableuntil thesixth month of stabilization.

Stabilization of key parametersof thefermentation
areindicatorsof the stabilization of the conservation of
the material used for these purposes. Weincludearti-
chokes.

inogecﬁtzofo_qy C—

TABLE 3: Sudy of thephysicochemical stability artichokes
function of time

Temperature Times pH  acidity
24°C To 5,24 0,68
24°C 1 month 3,57 1,22
25°C 3 months 3,56 1,23
24°C 6 months 3,57 1,22

CONCLUSION

The pH and acidity of the brinevary depending on
the time and the percentage of salt in the brine. PH
between 4.58 and 4.78 and between 0.92 and 0.80
acidity.

FMAT: Thetota aerobic mesophilicfloragenerdly
decreasesover timeand depending onthesdinity. This
drop can be explained by the effect of pH recorded, as
most Gram-negative bacteriaare sensitiveto pH and
acidity. Smilarly, thesdt usedinbrininginhibitsmost un-
desirablemicroorganisms. Alsomentionthat lacticacid
bacteriad so exert aninhibitory actionvialacticacid and
bacteriocins synthesi zed devel oped™. But thiscan not
be pronounced for lower percentages of salt 10.

Thecoliform removal reflectsanatural improve-
ment of the hygienic quality of fermented products.

Brineartichoke spontaneousfermentationisafa-
vorableenvironment for the growth of yeastsand lactic
flora At certainlevelsof salt concentration, lacticacid
bacteria are replaced by the yeast. The presence of
yeast inhigh sdinitieshighlightsthedegreeof res stance
of yeast to salt compared to lactic acid bacteria. The
presence of yeast isregistered only in 30% brine salt.
Inaddition, it was noted at high salt concentrations,
only yeaststhat have pushed®.

Speciesof lactic acid bacteriaand yeastsin theor-
der of succession acidotolérance and adaptation to sa-
linity conditions.

Salt tolerance of | actic acid bacteriagivesthem an
advantage over other lesstolerant speciesand allows
them to begin metabolismwhich dlowsthe production
of lactic acid homofermentative strainsfor mgority and
thereforeinhibitsthe growth of undesirable microor-
ganismg®,

Thedynamicsof thetwo populationsisnot dways
infavor of thepositive progressof fermentation. Care-
ful selection of asuitable close could replacethetradi-
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tional method known.

Lacticacid bacteriaplay anessentid roleinthepres-
ervation of food. Previous work has shown that the
presence of arepresentative or moreyessts, lacticacid
bacteriaisessentia for theredization of fermentation™.

We notethat with theuse of close selected, thepH
of themash fermentation reached 3.57 and 1.22% acid-
ity. And from the 30th day of fermentation. The pH
obtained isconsistent for the packaging of food prod-
uctssince according tol¥. Thelatter requiresthat the
pH of thesolution should not cover morethan 4.5.

PH and acidity remain stable even after 6 months
of stabilization. For food, thetwo parameterswith the
corresponding va ues obtained in our experimentsshow
agood hygienic quality. Bacteria growthisinhibited
under these conditions and that the sporescan not ger-
minatewhen thepH isbelow 4. Thisresult confirmsthe
choice of strainsthat can thereforereplacethetradi-
tiona method.

Many authorshave shownthat withanincreasein
theacidity of themedium, the pH decreases. Microor-
ganismswhenthey aretrying to maintain theinternal
pH stableand higher than theexternd environment. Ho-
meostati c mechani smsprevent protonsacrossthe cell
membrane and enter the cytoplasm, asthey expel pro-
tons penetrateeffectively intothecell.

The attempt to repair the malfunction of pH ho-
meostasi srequiresenergy and thegrowth rate decreases.
In addition, the demand for energy increases, so that
nothing left for other cellular functions. If homeostasis
can no longer occur, the pH of thecell cytoplasm fall
and die. Theability of microorganismsto grow at low
pH dependson their ability to prevent the protonsen-
ter the cytoplasm. The pH optimum for the devel op-
ment of many bacteriaisbetween 6.5t0 7.5,

——— Review
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