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ABSTRACT

The physicochemical and microbiological analysistwb types of milk used for the industrial prodantiof
fermented milk such Leben give results in accordamith Algerian standards. These same charactesigtveal
standards compliance for Leben. The amounts of AB&términed by competitive ELISA in both typesitkf nsed
for the manufacture of Leben remain higher tharséhof many countries that have established regrydtmits for
this toxin in milk and dairy products, which ranfyjem 0, 05 pg/L for European countries to 0.5 piylthe USA.
The AFM1 levels were comparable (p <0.05) for raikkrand the recombinant, and were respectively 415,10°
#1,096 and 119,057.1040,821pg/L. From the sixth hour incubation, the kmbacidity based raw milk or
recombined milk, entered into a free exponentiagghfrom 18 +0.87 °D and 20 £1.32 ° D to 73 +1.9D and
78+ 0.87°D after 18 hours of incubation correspamglito a decrease of 93.34% and 96.39% respectivdlis
reduction was highly significant from 06 hours atubation for both types of milk (P <0.05). TheseMVA
regressions were correlated with the activity oftia acid bacteria and offer an alternative to ditehighly
contaminated milk to the manufacture of fermentediycts.
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INTRODUCTION

Aflatoxin B1 (AFB1) is the most worrying and mosixic mycotoxin produced by Aspergillus flavus [],v#hich
contaminates both, animal and human feed, partigubyy intermediate cereals. The ingestion of ARBA milk
producing animals leads to the metabolism of théntowhich is found in milk in the form of toxic kyoxylated
derivative commonly called Aflatoxin M1 (AFM1) [3, 5].

Consumption of food contaminated with mycotoxina isiajor public health problem. Even at low dogd<$B1 and
AFM1 are considered hepatotoxic, genotoxic, cagmic and immunomodulatory [6, 7, 8]. The amounABbM1
excreted in milk varies from 1 to 6% of AFB1 ratetbe ration, and there is a linear relationshipween the
concentration of AFM1 in milk and the concentrat@mAFB1 in contaminated food consumed by anim@lsl1p,
11]. In Algeria there are no regulations to contt presence of AFM1 in milk products. Regulatbnyits for
AFM1 exist in more than 60 countries and 34 of ¢hesuntries define a maximum acceptable level ofIARN
milk at 0.05 mg / kg [12, 13]. Aflatoxin M1 has leelassified in group 2B and considered by IARCassibly
carcinogenic to humans [14, 15]. While it is impbksto completely eliminate mycotoxins from fodtlis possible
to set maximum values tolerable, does not indudiétter damage to health [16]. To allow effectiveonitoring of
possible contamination of milk and milk products thys toxin, more sensitive analytical methodsjatde and
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simple were developed [4, 17, 18, 19]. Rosi et2dlQ7 [20] showed that for the determination of AEM milk, the
ELISA method gives good results in comparison lith high performance liquid chromatography (HPU@any

studies have shown reduction of AFM1 during ferraah contaminated milk [21, 22, 23, 24]. In ouseand for
the anxiety that surrounds the possible presendbeasie toxins in milk and dairy products we charared the
physicochemical and microbiological partly skimnregv milk and recombined milk, for the industrial mufacture
of milk Leben fermented kind. The AFM1 was thengiuiuby competitive ELISA in these products and ipatarly

in the Leben coveted by consumers in our counttso Athe effect of a consortium of mesophilic ladérments on
this toxin was prospected.

MATERIAL AND METHODS

Our study was conducted at the cheese dairy TESSIALBidi Bel-Abbes, a subsidiary of the industigabup of
dairy productions (GIPLAIT) in Algeria.

Strains and raw materials

In this study, we used a consortium of lactic femteeconsisting of.actococcus lactisubsp.lactis, Lactococcus
cremoris subsp.cremoris Streptococcughermophilus, Leuconostoc cremoris, Lactococcugidasubsp lactis
biovar. Diacetylactis lyophilized and marketed by Vivolac Cultures Gangtion (Indiana, USA). These ferments
were provided by GIPLAIT unit of Sidi Bel-Abbes. &hare typically marketed in aluminum bags imperoieso
water and air and may keep twelve months at -30°C.

The milk used was that of raw mixture produced eoidected locally undergoing partial skimming. T$lidmmed
milk powder extra grade (less than 1.25% fat) vem®nstituted by mixing 94g in one liter of treateater (CaCO3
acceptable hardness <100mg/L) at a temperatureebatv@5 and 45°C. It was then recombined by adding
anhydrous liquid fat after degassing for removimg particles of oxygen may oxidize the latter [25].

Manufacture of fermented milk type Leben

Pasteurization and milk inoculation

The milk, recombined and raw partially skimmed, evpasteurized at 72 ° C for 20 min in a pasteugtaes then
cooled to a temperature of 22°C considered optforathe development of lactic ferments. The milkswdirectly
inoculated with lactic acid bacteria (starter crdulyophilized, in this casel,actococcus lactis subsp lactis,
Lactococcus cremoris subsp cremoris, Streptocotkesmophilus, Leuconostoc cremoris et Lactococauasid
subsp lactis biovar. Diacetylactis

Maturing, cooling and conditioning

The maturation time was 16 to 18 hours at 22°Cl actdity of between 65-75°D. Once reaching acidibe milk
was rapidly cooled to a temperature of 6 to 10°Gttp fermentation. The fermented milk (Lben) wasditioned
at a temperature below 10°C in polyethylene bags.

Sample Collection

Representative samples were concerned partly skihmeve milk and recombined milk, pasteurized andiusethe
manufacture of Leben. The sample preparation amdval of the portion used for physical and chemaralysis
respect the principle that the aliquot taken falgsis must be as representative as possible dbtfiz6]. Sampling
was performed during the two Leben manufacturiracesses, as well as finished products after matw&and
after 48 hours of storage.

physicochemical analysis

- The milk temperature was measured using a dititainometer HANNA Instruments, Italy.

- Density was the ratio between the mass of a giidinme of milk at 20°C and the mass of same volomeater.
It was determined at 20°C using a lactodensimé&i@nke Gerber-Germany) [27].

- The acidity was determined by titrimetric detemation of lactic acid using sodium hydroxide in firesence of
colored indicator (phenolphthalein). This deterrtiora was made on a test sample of 10 ml. The resuére
expressed in Dornic or percentage degree of laciid, 1 Dornic degree (°D) corresponding to 0.1daofic acid
per liter of milk [28].

- The pH was measured directly using a pH metern(ldalnstruments, lItaly) previously calibrated and b
immersing the electrode in the product [29].

- The dry matter (total solids content) was obtdibg evaporation and drying 10 ml of milk in an o @emmert)
at 102 + 2°C for 05 hours with weighing of the des [30].
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-Thefat

The determination of fat, utilizes the acidobutyegmethod, which comprises dissolving 11 ml of mmilkL.O ml of
sulfuric acid. Under the action of a centrifugatd® and following the addition of 01 ml of isoanmajtohol, fat
separates in transparent coat. For direct readitfteaesult, the Gerber butyrometer was used it [[31].

-Defatted dry matter

Defatted dry matter or fat free dry matter, expeesthe milk content of dry elements stripped o#ltdat. This
content was approximately 90 grams per liter. Fomal milk, the value was between 90 and 102 gnaenditer. A
value below 87 indicate a milk adulteration by wett[32].

Microbiological analysis

10 ml of sample was added to 90 ml of sterile phigsjical saline. The mother dilution 1@btained was used to
make decimal dilutions to 70 Methods used were in conformity with the Algeristandards according to the
Decree of 24/01/1998 relating to the microbioloy&ecifications of certain foodstuffs [33].

Total mesophilic flora

Enumeration of total viable flora was made on th&.E.A medium (Tryptone Glucose Extract Agar). lpation
was performed at 30 °C for 72 hours and the cotonfemesophilic aerobic microorganisms were presentass,
as lenticular form.

Total coliforms
Total coliform research was done on medium Lactgse deoxycholate and incubation was on solid nmediti37
°C for 24 to 48 hours.

Fecal coliforms

Search and enumeration of fecal coliforms were winient agar EMB (eosin Methyl blue) and incubatianan
oven at 44°C for 24 to 48 hours. The total and Ifectiforms appear in mass as small colonies of geldr in
VRBG middle (Violet Red Bile Agar with Glucose),cgreen in EMB environment.

Staphylococci

Staphylococci were isolated and counted on a ligqonatium Chapman with enrichment medium and potassiu
tellurite. After incubation at 37 °C for 24 to 4®urs staphylococci were in the form of medium-sizetbnies
smooth and pigmented in yellow.

Sulfite-reducing clostridia

For Sulfite-reducing clostridia spores at 46°C knfilaced in tubes was previously heated 10 minate&0°C and
then rapidly cooled to activate the spores of didist and destroy germs vegetative form. Then tlveye counted
on the middle of tryptose-sulfite culture cycloseri(TSC) (Institut Pasteur, Algeria). After incubatat 46°C for
20 £ 2 h, only the characteristic colonies, surdmthby a black halo were counted.

Salmonella

For salmonella search, we use Hektoen agar or 8&¢@8&ella, Shigella). Incubation was performed &#C3for 48
hours. Salmonella appear in Hektoen environmerthénform of green or blue colonies with lactosesrese and
salicin all negative and positive black center witfS. On SS medium in the form of colorless coloniéth w
negative lactose and a black center with positiv®.H

Immunochemical determination of aflatoxin M1
An aliquot of milk or Leben was placed at 4°C foh@urs. Centrifugation was then carried out at 3iff}@ to
remove fat. 100 pl (per well) of this solution weiged in this test [34, 35].

Helica Biosystems Mycomonitor Aflatoxin M1 ELISAtki{Helica Biosystems Inc. Fullerton, CA. USA) wased
for quantitative detection of aflatoxin M1 in thansples following manufacturer’s instructions. Thehnique was a
competitive ELISA assay in solid phase. An antibadth high affinity for aflatoxin M1 was used foroating
polystyrene microwells. Aflatoxin M1 of the sampeact competitively with aflatoxin-peroxidase caygte against
coating antibody. After incubation and washing WiBS-Tween 20 of the various wells, the additiom slubstrate
for horseradish peroxidase, tetramethylbenzidindR), develops a blue color that turns yellow upba tddition
of acid stop solution which was measured at 450withn microplate reader (Tecan Sunrise, Austria GinbHhe
color intensity was inversely proportional to tHa@xin M1 content of the sample [36, 37, 38, 3®™fandard curve
of the absorbency against known AFM1 concentrat{®n® 100 ng/L) was plotted for the determinatafrAFM1
level by ELISA technique in all samples in thisdstu
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Statistical analysis
The statistical analysis uses the StatView andehelts were expressed as mean followed by theatdreviation.
The ANOVA test was used to compare the resultst@grobability P <0.05 was considered significant.

RESULTS AND DISCUSSION

Physico-chemical quality of milk for the manufacture of Leben

Partly skimmed milk and recombined one, used fer ianufacture of Leben were subjected to heatnheyat
(pasteurization at 72°C for 15 to 20 s) to elimintite common flora and destroy pathogens. The skimmilk was
a local production of milk which undergoes a skimgjiwhereas the recombinant, it was obtained frioennilk
powder.

The physicochemical analysis results of the twaesypf milk used, in this case, the raw skimmed raitikl the
recombined one, was in accordance with the Algestamdards as stipulated by the Interministerialle®rof
24/01/1998 [33] (Table 1).

Table 1: Physicochemical analysis of partly skimmedhilk and recombined milk for the Leben manufacture

Physicochemical parameters| Raw milk, partly skimmed| * Standards | Recombined milk| *Standards
Density (°B) 1032+2 1030-1034 1031+1,73 1028-1082
Acidity (°D) 16,33+0,58 16-18 16,7+058 16-18
Fat (%) 1,80+0,145 0-1,5 1+0,09 <1,25
Total dry extract (g/l) 86+0,99 90-96 98+0,90 9B12
Defatted dry matter (g/l) 84+1,09 / / /

* JORA, 1993. Values are presented as mean + SB3n

The average values of titratable acidity studietksnivere however lower than those reported by Mathi 998 [40]
for ten cow milk samples and in traditional milkingnditions. The milk acidity increases with tinedeed, lactose
degradation by microorganisms milk causes acidifica lactose was broken down into lactic acid,iéatbr of
preserving milk and expressed in Dornic degree (2D]. Variabilities are climate-related, stageladtation, food
availability, water intake, health status and ctiods of milking cows. In our case the acidity wasaccordance
with those reported by Aboutayeb, 2011 [42] andRA®, 2010 [43] (15 to 18°D and 15 to 17°D). Oulues also
corroborate those of Labioui et al., 2009 [44], ethreport a titratable acidity of raw milk of 16%5 Acidity
depends on the casein content, minerals and idiss[45], hygienic conditions during milking, totalicrobial flora
and its metabolic activity [40], the handling oflkni

The average value of the density of our raw milietly skimmed and pasteurized was 1032 + 2. Tha¢@fmbined
milk was 1031 + 1.73. These values were in conftrmith the Algerian standards. They were also @oorated by
those reported by FAO, 2010 [43] (1028-1033) andwthyeb, 2011 [42] (1028-1035). The density depamdthe
dry matter content, fat content, increase of thepterature and food availability [46].

The fat content in raw milk partially skimmed pasteed, and the recombined one, were 1.8 + 0.1451ah0.09%
respectively and conform to standards of JORA, 1298 According to Roudj, 2005 [47], the milk fabntent was
16g/l. The average fat content of our two milks aém below the range of 28.5 to 32.5 g/l recommédrae|SO
1211: 2010 [48]. The fat content was among the raidkds, the element that was most strongly andkdyi
modifiable through diet [49]. The variability oftfdepends on factors such as weather conditioage sif lactation
and feeding.

The fat free dry matter value of partly skimmedkn{6 + 0.99) was lower than the Algerian standd8®s+ 0.90)
while that of recombined milk was conform [25]. Hewer, our values remain lower than those reportedtbher
authors as Labioui et al, 2009 [44] which show tthat dry extract of ten samples of raw milk of cdinsm two
farms was between 113.1 and 121.7 g/l with an aeeaf 117.5 g and depends on climatic and dietacjofs.
According to Seme, 2015 [50] the dry extract of nawlk from 12 farms in the Maritime region in soath Togo
was averaging 133.07 + 31.12 g/l. In our casewtetypes of milk have a similar density and aci¢Ry<0.05) but
were different from the fat and total dry extrgetQ.05).

Microbiological quality of milk for the manufacture of Leben

The results of the counts were summarized in T2blehe enumeration of total viable flora of pagkimmed milk
and the recombined one gives results in accordaitberegulation [33]. The search for microorganismidicators
of fecal contamination can judge the hygienic ctiadi of product. Even at low levels, they show ydc
conditions deteriorated during milking.
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Table 2: Microbiological analysis of partly skimmedmilk and recombined milk for the Leben manufacture

Microbiological criteria | partly skimmed raw milk | *S tandards | Recombined milk | *Standards
Aerobic mesophilic flora 22.78180 30 1Gml 20 16+132 30 1Gml
Total coliform 20+1 10/ml 301 10
Fecal coliform Abs Abs Abs Abs
Staphylococcus Abs Abs Abs Abs
Fecal Streptococcus Abs Abs / /
Sulfite-reducingclostridia Abs Abs / /
Salmonella Abs Abs / /
Shigella Abs Abs / /

*JORA, 1998. Values are presented as mean + SD3h =

The partly skimmed milk and recombined were fredeamfal coliforms in accordance with Algerian legigbn.

However, the total coliform levels were slightlyoaie the recommended threshold. Other germs songhts case
the Staphylococci, Streptococci Fecal, sulfite-gdag Clostridium, Salmonella and Shigella were absem both

studied milks. Pasteurization allows the destructiba large part of the bacteria. These resulbsvshe importance
of observing good hygiene breeding, milking and disiy conditions of these raw materials. Logicaldy,low

bacterial load will always be easier to remove thaheavy load. The nutritional quality of dairy gusts still

depends on raw milk [51].

Physicochemical and microbiological quality of Lebe

The Leben obtained by the method of manufacturihghe Giplait unit in the western region of Algerieas
physicochemical characteristics in conformity witle Algerian standards [25] (Table 3). PHs of oilkymaw and
recombined, were respectively 4.67 + 0.072 and £.@4.01 with a similar acidity of 73+ 1 ° D.

Tableau 3: Physicochemical characterization of indstrial Leben

Physicochemical parameters| Leben from partly skimme milk | Leben from recombined milk | *Standards
pH 4,67+0,072 4,74+0,101 /
Acidity (°D) 73+1 73+1 65-75
Fat (%) 1,85+0,132 140,22 0-5
Total dry extract (g/l) 90,8+2,03 90,8+1,59 90 - 96|
Defatted dry matter (g/l) 88,8+2,43 89,8+3,56 —
Temperature (°C) 20+1 20+1 /

*JORA, 1993. Values are presented as mean +SD3h =

According Ouadghiri et al., 2009 [52], fermented aakimmed milk samples Leben, showed a pH rangiom f
4.25 to 4.57 with an average of 4.38 and an acigibging from 73.12 to 112.5 °D with an average8®f05 °D.
Acidic pH of Leben, were related to the technoladyhese products and were explained by the admdjfactivity

of lactic acid bacteria. Our results were in agreettwith many works particularly in Morocco [53,,5#]. Milks

used in our case for the industrial manufactureedfen were standardized with respect to the falik&traditional

Leben manufacturing process there was no churmagdausing a phase inversion and a collectionutteh The
milk was then pasteurized and directly inoculatétth wesophilic ferments.

The fat present almost similar rate of 1.85 + 0%32nd 1% + 0.22 respectively for raw and recombimgi#t (p
<0.05). The work of Boubekri et al., 1984 [53] repa fat content of Leben ranging from 0.2 to 1.8#th an
average of 0.893 almost similar to that of our picidThe total dry extract for both types of Lelvegre similar (p
<0.05) respectively 90.8 £ 2.03% and 90.8 + 1.59%e defatted extracts were also similar (p <0.08h w
respectively 88.8 + 2.43% and 89.8 + 3.56% for biyies of Leben. These results were in accordantde w
Algerian regulations. According Boubekri et al.,849[53] total dry extract and defatted of Lebenrespnt on
average 88.96 and 80.04 g/l respectively. The vajriSamet-Bali et al., 2012 [55] show that industtiaben
product with commercial ferments has a total driyaet of 82.19 + 1.40 g/kg. The chemical componitid Leben
depends on the quality of raw milk used and vaaie®ng localities, regions and farms [54]. The nbawtogical
quality of Lebens, produced from the two types dfknwas satisfactory and in conformity to the Algar
regulations (Table 4). Despite the presence of|Ttiforms rate of 25.10+ 226 and 23,10+ 217 respectively for
Leben produced from skimmed raw milk and from rebm@ad milk, the absence of fecal coliforms,
StaphylococcyssSalmonellaShigellaand Sulfite-reducinglostridia was noted.
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Table 4: Microbiological characterization of industial Leben

Microbiological criteria | Leben from partly skimmed milk | Leben from recombined milk *Standards
Total coliform 25.18¢226 germs/ml 23.1G+217 germs/ml 30.1G germs/ml
Fecal coliform Abs Abs 30/ml
Staphylococcus Abs Abs 300/ml
Salmonella Abs Abs Abs
Shigella Abs Abs Abs
Sulfite-reducingclostridia Abs Abs Abs

*JORA, 1998, Abs : Absent

The work of El Marnissi et al., 2013 [56] showeaittithree milk products marketed in the city of leMorocco
have unsatisfactory hygienic quality due to non-pbamce with good hygiene practices both duringkind, the
collection or transport of raw milk, or during ttensformation into Lben and Jben in traditiondfida.

Determination of aflatoxin M1 in Leben

Quantitative determination of AFM1 by competitiveIEA during production of Leben both from, partkirmmed
milk, and recombined milk, uses a calibration cufF@gure 1) and the results showed a decreasei®ftdkin
throughout the process of Leben manufacture (Table

1.2 l y = -10.982x + 0.9437
1 R2 =0.9896
(5}
S 0.8 -
8
§ 0.6 -
2 0.4 -
0.2 -
O T T T T 1
0 0.02 0.04 0.06 0.08 0.1
AFM1 concentration (ug/L)

Figure 1: Enzyme-linked immunosorbent assay calibréion curve for AFM1

Indeed, for Leben made from partially skimmed raitknthere was a decrease of AFM1 passing of 116 XF +

1.096 pg/L in early to 7,889.F0+ 0,321ug/L after 02 days of Leben storage of a decreas83034%. This
reduction was highly significant from 06 hours atubation (P <0.05). Similarly, the decrease i thFM1 in

Leben made from pasteurized recombined milk wasmoonounced and represents 96.39%. It was aladisant

from the 6th hour of incubation (P <0.05). Initjalhe amounts of AFM1 in both types of milk used fhe
manufacture of Leben remain higher than those afynt@untries that have established regulatory éiffit AFM1
in milk and dairy products, which range from 0.GFlufor European countries to 0.5 pg/L in the USX,[58]. The
AFM1 in milk was not significantly affected by theal processes used in the dairy industry, namedjepaization
and UHT treatment [59, 60].

Tableau 5: Concentration in AFM1 during Leben prodiction from partly skimmed raw milk and recombined milk

Samples *AFM1 pg/L *AFM1 pg/L
Starting milk 115,471.18%1,096 | 119,057.18+0,821
After 6 hours of incubation 76,024461,035 | 108.29.18+1,054
After 12 hours of incubation 70,645301,176 | 70,645.18+0,731
After 18 hours of incubation (Leber])  32,991°%0,600 | 29,405.16+0,559
Leben after 2 days of storage 7,8894M,321 4,303.18+0,303

Aflatoxin M1 of *partly skimmed raw milk , **recorinied milk.
Values are presented as mean +SD (n = 3)

During the Leben manufacturing process from the tyes of milk, rates of AFM1 and acidity were insgly
proportional (Figure 2). The higher the activitylatic acid bacteria becomes, the greater thataéitreases, the
more the rate of AFM1 decreases. From the sixthr HwaiLeben acidity, made from raw milk or recongaimilk
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enters frank exponential phase respectively from0187°D and 20+1.32°D to 56+1.73°D and 60+1.32°that
12th hour and continues to rise up to 73+1.51°D &D.87°D after 18 hours 'incubation. Storagewaf types of
Leben during 02 days does not cause a significari@tion in acidity compared with that of 18 hours.

120 9 .\ B
" - 80
100 A P
_ - 70
—
?o
£ 80 - —e—AFM1 LCPEP - 60
(7}
S —=—AFM1 LRP =)
= - 50 =
£ 60 - —+—Acidity LCPEP 2z
] - L 40 3
c —a— Acidity LRP [®)
° <
o
= 40 A - 30
=
<
- 20
20 -
- 10
| |
0 v ' ' v 0
TO T6 T12 T18 T48
Time (hours)

Figure 2: Correlation curve of AFM1 and acidity lewvels of Leben during manufacture

AFM1 concentrations and acidities are presentedhaan +SD (n = 3)
LCPEP : Partly skimmed raw milk
LRP : Recombined milk

Tantaoui-Elaraki et al., 1983 [61] reported thatctic streptococci andleuconostocwere the main groups
responsible for acidification of milk during itsatisformation into Lben and that the most importpecies are
Streptococcus lactis, S. diacetylactis, Leuconolstaiis andL. cremoris According Khaddor et al, 2003 [24], alone
or combined use of mesophilic bacteriaagtococcus diacetylactis, Lactococcus Igctisr thermophilic
(Lactobacillus bulgaricus, Streptococcus thermopilesults in substantial degradation AFM1 during tactic
fermentation. In our case the consortium of baateded in the fermentation of two types of milksuased that
some of them such dsactococcus lactis subsp lactis biovar. Diacetyigctactococcus lactisand Streptococcus
thermophiluscan influence the regression of AFM1. After 18 tsoaf incubation, respectively AFM1 decreases in
Leben product from raw milk and recombined milknfr@1.43% to 75.30%. After 48 hours or 2 days ofegje,
with acidity respectively of 74 + 0.87 and 79 + 2.B, the decreases reach in order, 93.17% an®%6.3 his
storage time of the Leben generally allows its matton that lasts 18 hours and the product shoald¢dnsumed
within a period which may not exceed 48 hours. Belyats acidity would alter its organoleptic chasaistics.
Some researchers agree that it was very unlikalyttte only acidity was the cause of the destrnabibthis toxin.
Al-Delaimy and Mahmoud, 2015 [21] reported a rethrcof AFM1 following various treatments of milkush as
heat, fermentation and the addition of plant extracarrot juice seemed to have a considerablectiedueffect of
this toxin. The carotenoids compounds in carrotaraoxidants may interact and bind the AFM1 cowmfagion.
According Govaris, 2002 [62], the decrease of ARNthe production of yogurt can be attributed tctdas such as
low pH, presence of lactic acid bacteria, organids and fermentation by products. PH reduction ttu¢he
increase of the acid can affect the structure d¢i gasein and influence AFM1 [63]. On the contraBjanco et al.,
1993 [64] reported that the yoghurt production doesaffect AFM1 while Munksgaard et al., 1987 [@Bpwed a
slight increase in the concentration of AFM1 in lgag compared with that initially present in rawlkniThe work
of Iha et al., 2013 [22] on yogurt and cheese m@difucontaminated, have found no significant infloe of the
manufacturing process on the AFM1. Moreover, Actaydo the work of EI-Nezami et al., 2002 [66], Hi#torn et
al., 2009 [67] mycotoxin sequestering efficiencysvemmparable between viable bacteria and thermligaeteria
suggesting that the activity was not due to theabmatc activity of living cells. The polarity of ¢htoxins plays an
important role in sequestration mechanism. Thugdte of fixed aflatoxin decreases in order of dasing polarity
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AFB1> AFG1> AFB2> AFG2 [68] and that AFM1 was rensolvless efficiently than AFB1 [69]. According
Niderkorn et al., 2009 [67], interaction involvdgetpeptidoglycan of the cell wall. Yiannikourisat, 2004 b, c,
[70, 71] showed thap-D-glucans, provide most of the adsorption of mggots. They were able to establish a
correlation between the amount of glucans presenthé wall and its sequestration capacity. Accaydim these
authors the mannan content were little involved wedcontent of chitin has a negative effect.

CONCLUSION

The results of these studies show that milk usadwasnmaterial for the industrial production of fernted milk type
Leben in GIPLAIT unit in western Algeria exhibit ydicochemical and microbiological characteristics i
conformity to the Algerian regulations. The analgti techniques used were all in accordance witsethaf the
International Standards Organization (ISO). In thid little importance was given to the possiblegence of toxins
such as AFM1 in milk products. The unit has no g&nh power to oversee animal feed especially duwioged
period’s barn where cows feed products often stameldumid conditions favoring the appearance of AFBhe
amounts of AFML1 in both types studied milks excéemlopean standards fixed to 50 ng/L. The oriematibthe
milk to manufacture Leben proves advantageous daaieg this toxin by lactic acid bacteria. Otheteatatives
were however possible for the use of contaminatdéld, rny associating them with extracts from plagtsod,
condimentary, aromatic and medicinal plants) tausster the toxin and to design functional foodedpcts new.
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