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ABSTRACT

Six strains of lactic acid bacteriaand yeasts six strainswereisolated from
brine olives, carrots and artichokes spontaneous fermentation. One of
them has been selected and is Candida guilliermondii. Synthesizes a B-
fructofuranosidase extracellular activity with a maximum of 1488 uM.1-
1.min-1 after 24 h of culture at 30 ° C and pH 5 in the presence of 4 g /1

sucrose.
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And Lactobacillus plantarum synthesizes the bacteriocin.
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INTRODUCTION

Saccharolytic enzymesareused in thefood indus-
try to hydrolyze sucroseinto glucoseand fructose more
soluble. Invertaseisa soworking to produceartificia
honey*". Invertaseis congtituted by awidevariety of
microorgani smg37.9-11.192324

Thereareendo and extracdlular invertases’@. In-
vertaseendocd lular isobtained from yeast (Saccharo-
mycescerevisag, S. carlsbergensis) by cell lysisinthe
presence of toluend”. Yeast can be used in conjunc-
tionwithlactic acid bacterid® fermentation plant. The
sucrose hydrolysis may be carried out by lactic acid
bacterid®, lacti cacid. product with thefavorsbanning
unwanted germs. The hydrolysisof sucroseiscompli-

cated because many variables determine the produc-
tivity, temperature, pH, agitation, etc..”l. The present
work aimsat theisolation and purification from olives
fermentation of astrain of yeast with asaccharolytic
acidifying power and B-fructofuranosidase activity lev-
elsand optimizeitsgrowth conditionsand enzymepro-
ductionfor subsequent applicationin controlled fermen-
tation of olives.

MATERIALSAND METHODS

I solation and purification of stem

Spontaneousfermentations are carried out by dip-
ping olives, artichokes and oliveswell sorted and pre-
paredin brinesat different concentrationsof sodium
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chloride (5, 10, 15 and 30%) for theisolation of yeasts.
Like any vegetablefermentation, the presenceof lactic
acid bacteriawas noted. Yeastswereisolated on PDA
(Potato DextroseAgar) from brineolives. Theyeasts
isolated were purified by four successiveroundsof sub-
culturingon PDA medium. Thepurity of yeast ischecked
under amicroscope. Conservation is carried out on
PDA agar inclined tubesat 4°C with subculturing every
threemonths.

Sdection and identification of strains

Thepurified yeast acidifying power isestimated by
measuring thefina pH after incubation at 30°C for 48
hoursinasemi-syntheticliquid (3g glucose, 3g yeast
extract, 19 (NH,)2S0,, 1g MgSO,, 1g KH,PO,, 1L
distilled water) at pH of 5.55 obtained by addition of
NaOH and HCl.

A synthetic culture medium solid (3g sucrose, 1g
(NH,)2S0,, 1g MgSO,, 1gKH,PO,, 1L of distilled
water, 15¢/l (agar) sterilized 15 min at 120°C is used
for theselection of strainsto saccharolytic to promote
the use of the carbon source (saccharose) by yeast in
the absence of yeast extract. yeast wasableto grow on
synthetic medium.

SMLV1 yeast was selected for further work. I1den-
tification is performed by APl 20C AUX gallery
(bioMérieux). Other yeasts were cultured on medium
acetate (sodium acetate 4g/L, yeast extract 0.1g/ L) solid
(20g/L agar) 1to 3weeksat 30°C for the equality.

L ocation fructofuranosidase activity

Cultureswere subjected to asemi-syntheticliquid
sucrose 3g stopped after 24h of incubation at 30°C.
After centrifugation for 20 min at 12,000 g, we obtain
the culturemediumand apell et containingthecells. Part
of the cells was resuspended in a phosphate buffer
(0.1M, pH5) and then lysed by sonication. Another cen-
trifugation at 12,000 g resultsin asolublefraction and
aninsolublefraction.

Thedetermination of enzymeactivity isperformed
for each fraction using the method of Somogyit® and
Nelson*4: thereaction mixture contains 0.1 ml of each
fraction (thepdllet after threewashesin phosphate buffer
issuspended againin the buffer), 0.25ml of 0.1 M su-
croseand 0.15 ml of phosphate buffer. Thereaction
mixture was incubated for 10min in awater bath at
40°C. The reaction was stopped by addition of Somogy
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reagent followed by heating for 15mininawater bath
at 100°C? to precipitate reducing sugars. 1 ml of
Nelson reagent, revealing color isadded after cooling
and the absorbance of each samplewasread at 540nm
using theindicator Without sucrose. Theamount of re-
ducing sugarswas determined by referenceto astan-
dard curvefrom asolution containing 0.3g/l glucose
and 0.3g/l of fructoseand enzymeactivity isexpressed
inuM.I*min-*.

Optimization of cell growth and enzymeproduction

Subsequently, asemi-synthetic fluid (sucrose4g,

39 yeast extract, 19 (NH,) 2SO,, 1g MgSO,, 1g

KH,PO,, 1L distilled water) is used to highlight the

optimal conditionsfor growth of yeast and biosynthetic

enzyme. Incubationiscarried out for 24h at 30°C at
pH 5.5 by default. Various conditionsweretested:

- Concentration of sucrose(1, 2, 3,4, 5and 7g/l);

- Carbon sourceto4g/l (glucose, galactose, starch,
lactose, mannitol) in the absence of sucrosein ad-
ditionto atest sampleontaining sucrose4g/l;

- PH (3,35, 4,45and5), the enzyme activity is
controlled to 24 hours and the pH and biomass
(absorbance at 600 nm) at 48h;

- Inorganic nitrogen source to 1g/l (NH,H.PO,,
NaNOQ,, (NH4) 2S0,) or organic 3g/l (peptone,
yeast extract)

- Temperature (30, 35, 40, 45 and 50) with moni-
toring the growth and enzyme production.

RESULTS

I solation and purification of stem

Among thesix yeastsisolated, thelowest pH was
obtained with SMLV 1, whichisCandidaguilliermondii.
Itiscapableof lowering thepH from 5to0 4.25 after 48
hof incubationinthesemi synthetic and hasgood growth
on solid synthetic medium with 3g/l sucrose.

L ocalization of theenzymeactivity

Theenzymaticactivity isfound primarily inthecul -
turemedium (TABLE 2).

Optimization of cell growth and enzymeproduction

Enzymeactivity increaseswith the concentration of
sucroseto amaximum of 4g/L (TABLE 3).
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TABLE 1: Acidifying power of six strains of yeastsisolated from brineolivesafter 48 h incubation at 30° C in a semi-

syntheticliquid growth on solid synthetic medium.

Strain Determination

synthetic medium liquid 3 g/ | glucose
39/l yeast extract pH initial pH at 48 h

synthetic medium solid 3 g/l sucrose0g/|
yeast extract growth (+) non-development (-)

SMLV1 Candidaguilliermondii 5.55
L2 Candida sp 5,55
L3 Candida sp 5,55
L4 Candida sp 5,55
L5 Candidasp 5,55
L6 Candidasp 5,55

4.25 +
4,88 -
5,28 -
535 -
5,44 -
5,72 -

TABLE 2: Localization of beta-fructofuranosidase activity
after cultureof thestrain of Candidaguilliermondii L224 h
at 30°C in a liquid semi-synthetic medium with 3g / 1 of
sucrose.

Fraction Enzyme activity

(uMLIEmin®)
Suspension a 1200 g 1,047
Pellet at 12,000 g 36
Soluble fraction after sonication of the pellet 85
Insoluble fraction after sonication of the pdllet 83

TABLE 3: Influence of sucrose concentration on cell growth
and activity B-fructofuranosidase L2 strain of Candida
guilliermondii after 24 h at 30°C in liquid semisynthetic
medium.

Sucrose  Axpn pH pH Activity enzymatic

(g/L) 600nm initial To48h to24 h (MM.I'".min™)
1 1,65 555 4,82 85
2 1.67 555 475 897
3 1.65 555 4.36 1,243
4 285 555 4.24 1,488
5 1.77 555 430 1,396
7 211 555 472 877

Theenzymaticactivity isdmost zerofor Smplesug-
ars(TABLE4).
TABLE 4 : Influence of the natur e of the carbon sourceon

thestrain of SM LV 1 Candidaguilliermondii on semi-syn-
theticfluidat 30° C.

carbon source Ay, enzyme activity (MM .min™) to 24 h

Sucrose 2.62 1327
galactose 1.85 42
Starch 0.96 34
Lactose 197 85
Mannitol 0.98 73
Glucose 1,67 68

The optimum pH of the enzyme productionis5
(TABLES).

TABLE 5 : Influence of pH on the strain of Candida
guilliermondii SM LV 1 on semi-syntheticliquid at 30°C.

pH pH Aoan Enzyme activity
initial to48h 600nm  (MM.I“min") to24h
3 5.27 0,57 654
35 5.46 1.56 773
4 4.76 1.77 792
4.5 4.74 1.88 878
5 4,23 2,57 1174

Givesgood growthwithahighenzymatic activity in
the presence of (NH4) 2S04 (TABLE 6). The opti-
mum growth and the maximum activity isobtained at
30°C.

TABLE 6 Influenceof nitrogen sourceand temperatureon

thestrain of Candidaguilliermondii SM LV 1 on semi-syn-
theticfluid.

A2h 600 enzyme activity

nm (MM.I".min™)
Nitrogen sour ce
peptone 1.25 867
Y east extract 117 834
(NH4) 2S04 254 1,337
NaNO3 0.75 735
NH4H2POA4 0.94 832
Peptone + (NH4) 2S04 1.32 678
Temperature
30°C 2.67 1,310
3H°C 0.98 120
40°C 1.26 735
45°C 1.26 862
50°C 1.34 472

DISCUSSIONAND CONCLUSION

Severa speciesof yeastswereisolated from olives
fermentation. Indeed, the yeast in their order of suc-
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cession acidotolérance and adaptation in the fermenta-
tionof olives.

Amongthesix srainsisolated brinealives, only one
strain could grow inasynthetic medium containing su-
crose and lacking yeast extract. It is Candida
guilliermondii.

Theenzymeactivityismainly intheculturemedium,
suggesting that beta-fructofuranosidase elaborated
mainly extracdlular.

The optimization of growth parameters SMLV 1
grainof Candidaguilliermondii hasachieved enzymatic
activity of 1488 uM.I"-.min™.

Beyond 4g/l, sucroseisinhibiting thegrowth and
devel opment of thesaccharolytic activity in agreement
with other authorg?'2. Receiversenzymecoul d be satu-
rated. To alower concentration, the yeast grow less
becauselesssubstrateisavailableto them.

Unlikesucrose, theenzymeactivity isamost zero
for simple sugars. We concludethat it is an enzyme
induced.

The optimum pH of theenzyme productionof 5is
consstent withtheliteraturedata. Yeastsgrow inawide
pH rangeof 2.5to 5.5 with an optimum value at about
40 51*9 and the optimum production of theenzymeis
found to pH 4.5 to 511429,

Stran Candidaguilliermondii gppreciateammonium
sulphateand less other nitrogen sources.

Every organism requiresacertain temperaturefor
optimal growth. Enzymesareextremely sensitivetoen-
vironmental conditions, especially temperature and
pH(¢l. High temperatures cause denaturation of the
enzyme?. Invertaseisdenatured at -7°C and 45°CH3
in Saccharomyces.

Candidaguilliermondii hasan optimum growth and
production of fructofuranosidase at 30°C and can be
considered amesophilicyeast.

Fructofuranosidase in the presence of C.
guilliermondii could find applicationsin biotechnol ogy.
SMLV1dgranisadsotested for controlled fermentation
of olivesin combinationwith lactic acid bacterid®.
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