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ABSTRACT

In order to study the race effect on the physicerdical characteristics and protein profile, twoegher
ovine breeds Hamra and Ouled Dijellal were raisetthénsame condition sat the ITELV (National ingétu

of breeding) (Ain Hajar-Saida, Algeria). The analyavere focused on the pH, density, freezing,tdaa)
protein, dry defatted extract and total dry extrdldte results obtained or these parameters showed n
significant differences between the two races. Ttherprotein fractions were isolated and analyzeédly
Acryl Amide Gel Electrophoresis (PAGE) under diffat conditions (native and in presence of ureag Th
resulting electrophoretic profiles have identif@chilarities between the two breeds milk.
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1. INTRODUCTION its name. This sheep is characterized by its ssiadl
with a dark brown head and legs tending towards lted
Dairy sheep farming is a vital part of the national has some ability including strength, but now inrpha
economy in many countries, especially in the decline due to its non-preferred size comparinght®
Mediterranean and the Middle East (Petrkl., 2007). In race Ouled Djellal (Chellig, 1992).
Algeria, the production of sheep milk for human In this perspective, this study aims to analyze and
consumption depends mainly on rain fall during the compare the results of the milk quality of two Alige
year and therefore the condition of natural pasture sheep breeds, Hamra and Ouled Djellal. In the other
(Benyoucef and Ayachi, 1991). hand, the isolation and the identification of thajon
The sheep’s population is estimated at 20 million proteins of these two types of milk were carried dine

head. It is consisted of main dominant races (Ouledaim is extended to characterize them in terms efr th
Djellal, Hamra, Rembi) and secondary breeds such ag|ectrophoresis behavior.

Berber, Barbarine, D’men and Sidahou (Chellig, 1992
Ouled Djellal race is the true sheep of the stefifse. 2. MATERIALS AND METHODS
an entirely white race with fine wool and fine tadll and
long, powerful legs. These features provide a stingan 2.1. Samples Origin
all regions where it tends to replace some racdbéin
birth place the case of the race Hamra (Chelli§2).9 The milk samples used in this study were obtained
Hamra race, called Beni Ighil is native to North from sheep flocks of Hamra and Ouled Djellal. They
Africa specifically the Moroccan High Atlas, wheite ~ were raised in the same conditions at the National
was raised by the Beni Ighil tribe from which itrives institute of breeding “ITELV” located in Ain Al Hay
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region, ten (10) km far from the town center of the  We performed electrophoretic separation on Poly
province of Saida. The size sample of both rac88 Bheep  Acrylamide Gels (PAGE), which is the product of
for each. As the average age, it was 3.5 and &sYer  holymerization of acrylamide monomer (€& CH-CO-

Ouled Diellal race and Hamra race, respectivelye Th NH,) and the comonomer N, N'-methylene-bis

average weight of sheep was 45.6 kg for Hamra aade ; - COLNLL - O -
49.5 kg for the race of Ouled Djellal. The flockesl to the acrylamide (CH = CH-CO-NH-CH = NH-CO-CH

wrestling during the spring season (April-May) emgin
autumnal births (September-October).

Sheep population of the farm is conducted in semi- ; _
intensive. Ewes received basal diet of hay andhetc Separations were conducted on tanks maximum
oats with a concentrated complement in the dose oft0x10 and 188 cm (Studier Model SE400), which have
0.79 UF and 130 g. DCP/kg and distributed at acéte the advantage of very little use of products andndo

0.6 kg/day per mother in late pregnancy and duringrequire cooling of the _gel. _Several c?ondi'gio_ns haeen
lactation. The water is distributed at will. Follmg  €mployed for separations in non-dissociating and-no

the experiment al objective, milk is fractionateai, denaturing medium (native PAGE) and in dissociatind
portion (10 mL for each sample) is for physico- denaturing conditions in the presence of urea (urea
chemical analysis and the other part of the milk is PAGE) and Sodium Dodecyl Sulfate (SDS-PAGE).
processed according to a protocol of separation toProtocols of electrophoresis separations requiesersi

isolate act proteins which will be then analyzed by optimization tests to obtain reproducible results.

electrophoresis in the laboratory LBMB of the  Eléctrophoresis in the presence of urea and 2-
University of Oran Es-Sénia. mercaptoethanol was performed using the protocol

_ ] _ described by (Kwai-Hang and Kroeker, 1984) by which
2.2. Physico-Chemical Analysis we performed stacking gel (T = 4% and C = 2.7%hi

Milk is processed manually from healthy sheep in buffer (urea, 0.08 M Tris, 0.49M pH 6.8) and a
early lactation stage, then it is analyzed by Separating gel (T = 13% and C = 2.7%) in the buffer
Ekomilk®machine, an ULTRA-analyzer using the (uréa, 4 M, Tris, 1.5 M, pH 8.8), the samples were
new technology, such as the principle of ultrasoimd dissolved in buffer of the same composition as dfidhe
laboratory of milk analysis of ITELV Sidi Belabbes. ~ Stacking gel (8% v/v urea to 3.3 M 2-mercaptoethano

] o ) 0.3% of 10% glycerol). The running buffer is compds
2.3. FI)EIet(:t_rophoretlc Characterization of Milk  of the same components as those used in native-PAGE
roteins

CH) and in the presence of ammonium per Sulphate
(NH,),S,0g and N, N, N, N'-Tetramethyl-Ethylenedia
Mine (TEMED) as a catalyst for the reaction.

Samples preparation for electrophoretic analysis is 3. RESULTS

performed according to the following steps. Skimgin
is done by centrifugation of the milk at 3500 rpar f
20 min at 4°C. The separation of caseins from whey3.1.1. Physical Parameters

proteins is obtained by precipitation of milk at gtb , ) )

in the presence of a hydrochloric acid solution 3N, 'Nn€ values obtained during this measurement
followed by centrifugation at 3500 rpm for 15 mithe ~ Indicated a mean pH for milk samples of sheep breed
obtained different fractions (serum and caseineins) Hamra and Ouled Djellal which are respectively 6260

were dialyzed against distilled water for 48 h. Jlage ~ 6-61. It appears that the Hamra race has the loplgst
then concentrated, frozen in cups and finally compared to Ouled Djellal race. The analysis ofarare

lyophilized and stored in this form. Then the showed that the rewash a significant difference

spectrophotometric determination of these protesnou (P<0.05%) between the pH of the two races, whicly ma
fractions is carried out by Bradford method (Bradfo  be due to the technique of milking. However, therage
1976). Protein separation was carried out on nexks  density of the milk samplegéble 1) is equal to 1.038
(The studier model SE400). Several separationg/cnt for both races and a value of freezing point of
conditions were used: In non-denaturing medium 0,649°C, 0,651°C for samples of Hamra race and @®ule
(native-PAGE) and in denaturing conditions in the Djellal, respectively. No significant difference
presence of urea (UREA-PAGE). (p<0.05%) was recorded for these two parameters.

3.1. Physico-Chemical Quality
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Table 1 Physico-chemical analysis of collected samplesheep milk (Hamra and Ouled Djellal race)

Race HAMRA (n = 30)

Race Ouled Djellal (n = 30)

Fisher test
Av () SD Max Min Av () SD Max Min g0,05

Physical pH at 20°C 6,50+0,09 6,90 6,37 6,61+0,10 6,88 6,44 p*
parameters Density (g/én 1,038+0,0023 1,043 1,033 1,038+0,0047 1,048 1,032 NS

Freezing point (°C)  -0,649+0,028 -0,570 -0,709 50;8,04 -0,586 -0,781 NS
Chimical Fat % 5,69+0,93 8,08 4,15 5,945+1,06 8,85 4,16 NS
parameters Protein % 6,41+0,46 7,29 5,37 6,23+0,61 7,95 5,25 NS

DDE% 11,93+0,56 13 10,7 11,75+0,81 13,8 10,3 NS

MST % 17,42+1,75 21,08 12,24 17,36+1,78 18,01 84,6 NS

H,O % 82,57+1,75 86,76 78,92 83,63+1,78 86,51 7956 S N

DDE: Deffated Dry Extract, TDM: Total Dry Matter,vAAverage, DCP: Digestible Crude Protein<@p 05: Significant difference,

NS: No Significant difference

Results showed that the mean fat content of theare of the same nature. However, the bands (V) and
samples was 5.69 and 5.94% in the Hamra and OuledV) have a different level of migration. The bovine

Djellal race, respectively. These results are cluse
one another, It may be mean that the race facbesd
not influence the milk composition. In addition,eth
protein content of milk for Hamra race is relativel
close to that recorded for the milk of Ouled Djélla
race. The dry defatted extract is very
particularly in cheese industry, because the etityac
of the lipid fraction of milk provides better calation

of the protein fraction. For this parameter we have
recorded mean of 11.93% for milk of Hamra race and

bandsa-La and B-Lg are more forward than their
ovine counterpartsHg. 1).

Deffated Dry Extract (DDE), Total Dry Matter
(TDM), Average (Av), Digestible Crude Protein
(DCP) *p<0, 05: Significant difference, No

important Significant difference (NS).

3.3. Electrophoretic Analysis of Total Casein

The electrophoretic behavior of ovine caseins in
Urea-PAGE, Fig. 2 shows the following pattern of
migration: First, thegl casein with the lowest mobility,

11.75% for milk of Ouled Djellal race. DDE sheep’s t|iowed by aS-Cn complex ¢S2 thenaS1), these two

milk is, however, as in cow’s milk, a very stablaluwe.
This may explain the similarity of our samples fhis
parameter. Analysis of variance showed that theae w
no significant difference (p<0.05%) for chemical
parameters studied between the milk of both breeds.

3.2. Electrophoretic Analysis of the Protein
Fraction

3.2.1. Electrophoretic Analysis of Total Serum
Proteins

groups are separated by a diffuse band just focused
casein. Compared to the electrophoretic profile of
bovine casein, a pre-identification of casein banéls
our two races is possible. Thus, the first level of
migration of bovine milkB-casein, well focused, finds
a match in the tracks of casein migration of our
samples; it may be similar according to the créteri
described by (Mayer, 2005).

The second level of milk migration of two races
(Hamra and Ouled Djellal) corresponds to the ddfus
band representing the k-casein. This is similar to

Results indicate that serum proteins of bovine milk observations reported by (Alais and Jollés, 1967;
in native conditions showed 5 bands in ascendingChianeset al., 1992; Moatsoit al., 2004).

order of their electrophoretic mobility correspomgli
to Ig, PP3, BSA, thei-La and finally top-Lg (A and

B). Serum proteins of ewe’s milk of race of Hamral a
Ouled Djellal also were separated into five badd® (

The complexuS casein, in term, also has an identical
arrangementoS2 thenaS1) in both races, except those
affected by the proteolysis phenomenon. Compared to
bovine aS-caseins, the ovingS caseins complex has a

V), compared to their bovine counterparts. Bands (I retarded electrophoretic mobility. This can be uasca
(I) and (Ill) have respectively the same level of marker for the presence of bovine milk in a mixtofe
migration as Ig, PP3 and BSA, suggesting that theysheep’s milk (Mayer, 2005).

121
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P/seriques Race P/seriques Race
Hamra Ouled Djellal

H5 ODI OD2 OD3 OD4 ODS5

Caseines
bovine

Caseines totales Caseines totales
R/Hamra R/Ouled Djellal |

Fig. 2.Electrophoretic casein ewe’s milk race Hamra anigé®Djellal compared to bovine casein- PAGE Ure@ B) (T = 15%, C = 2.7)

4. DISCUSSION Agangaet al. (2002; Manfrediniet al., 1993) reported
lower pH values for sheep milk in early lactation
4.1. Physico-Chemical Quality compared to the terminal phase (6.57-7.01).

Compared to cow’s milk (6.71) (Jennessl., 1974),  4.2. The Chemical Parameters

sheep’s milk of our races is slightly acide (low)pH )
probably because of its high protein content These pH values correspond with those reported by

(Alichanidis and Polychroniadou 1996; Juarez andMany authors such as (Kurkdjian and Gabrielian,2196
Ramos, 1986). Indeed, the pH of sheep milk wasHaenlein and Wendorff, 2006) they reported values
always less therefore more acidic due to its atibli 6.51 and 6.68 respectively in sheep’s milk.
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Results of density shows that they are 4.3. Electrophoretic Analysis of the Protein
characterized by similar average values of those Fraction
reported for sheep milk (1.0347-1.0384) as mentione

by (Kurkdjian and Gabrielian, 1962; Anifantaldsal., Serum proteins of bovine milk in native conditions
1980; Haenlein and Wendorff, 2006; Patlal., 2007; migration to five bands corresponding in ascendirdgr
Juarez and Ramos 1986). of their electrophoretic mobility to immunoglobuinthe

The density of goat milk (1029-1039) is component 3 of proteose-peptone fractions, bovine
comparable to that of cow’s milk (1.0231-1.0398)t b serumalbumin, alpha-lactalbumin and beta-lactodlnbu
is lower than sheep’s milk (Parkash and Jenness(Egitoetal., 2001; Groenebooset al., 2010).
1968; Haenlein and Wendorff, 2006). This can be Serum proteins of milk samples of Hamra and Ouled
explained by the high content of solid non-fat lreep Djellal sheep breed studied also migratein to fiseds,
milk (Mahmoud and Usman, 2010). from | to V. the semay correspond to the samep irote
Compared to cow's milk, the freezing point of species found in these rumfraction of bovine milk.
sheep’s milk is lower due to higher solids-non-fat  According to Matiet al. (1991), it was concluded that
(Alichanidis and Polychroniadou, 1996). there is a great similarity between the proteosgge
The values recorded in our work are less than thosédractions (band Il) of cow's and sheep’s milk. & &
reported by (Kurkdjian and Gabrielian, 1962; Haendnd ~ particularly distinguished from their bovine counpart
Wendorff, 2006; Parlet al., 2007; Ramos and Juarez, ith a lower electrophoretic mobility in native PAG
2011), which give the average freezing point foeegts The migration bands (IV) and (V), according to the
milk being -0.570°C, which can beheld to the freezi order of migration of bovine whey proteins, could
point which characterizes sheep’s milk. This maydbe  correspond respectively to alpha-lactalbumin anth-be
to the stage of lactation that is significantly retated  |actoglobulin, find no similarity in the migratianack of
with the value of freezing point (Pawt al., 2002). bovine serum proteins. Such observations are also
However, a study conducted by Timar (2011) recordsreported by (Amigo et al., 1992), which locate
a value relatively very close freezing point whishof  characteristic bands corresponding to bovine alpha-

the order of -0.710°C. lactalbumin and beta-lactoglobulin further forwatdhn
The results shows that mean contents of fats ase tb its ovine counterpart.
each other, which means that the race factor daffexdt Based on the work of (Kiddgt al., 1972), we can

the composition of the milk. This has been repofbgd confirm the position of the two genetic variants of
several authors such as (Moore, 1966; Bencini amdis? bovine B-Lg (B-LGA and B-LGB). The fraction off-
1990; Benciniet al., 1992) who observed no difference in Lg in our samples appear as a single intense batid w

the composition of milk from both races. the similar electrophoretic mobility to the bovine
Usually, sheep’s milk contains 6-9% fat (Sinebsil., La. Similar observations were made by (Amigcal.,

1996). This content is higher than in cow or godtkm 1992; Blitzsteina and Diaconisb, 2011) which lochate

(Haenlein and Wendoff, 2006). and indicated as in the bovine counter part the

Substantially similar values to those obtained areexistence of two genetic variants of ovified.g but
recorded by (Miocinovicet al., 1981) with 6.77%  could not be distinguished.
(Baltadjieva et al., 1982) with 6.45%, (Konagt al., The electrophoretic behavior of the ovine casein
1991) with 6.3% (Ploumiet al., 1998) with 6.77% Urea-PAGE and the order of appearance of these was
(Hilali, 2001) with 6.76% and (Paccard and Laguiffo ~ described by (Aravet al., 1973; Chianeset al., 1992;
2006) with 6.82%, (Hilaliet al., 2010) with 6.50% and Moatsouet al., 2004).

(Mayer and Fiechter, 2011) with 5.58%. The general pattern of migration presents firstfthe
Nevertheless we find very distant values of our casein with the lowest mobility, followed bysS-
samples with lower values of 5.40 and 5.30% Cncomplex ¢S2 then aS1), these two groups are

respectively recorded by (Malau-Aduli and Anlade, separated by diffuse band focused cagein-

1997; Puglieset al., 2000) and others more important However and in contrast to bovine profile (Egital .,
with 9.05, 7.11 and 7.52% recorde drespectively by2001) the profile of ewe’s casein in urea-PAGEinsilar
(Anifantakiset al., 1976; Sevi al., 2004; Kondyliet al., to that of goat’s profile (Moatsaa al., 2004).

2011). These reflect the high variability in thaéer@f As described by Pardo and Natalucci (2002; Le
fat of sheep milk. Bars and Gripon, 1993) the electrophoretic diagram
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shows for the bovine milk an identical arrangemasit  Anifantakis, E.M., B.K. Veinoglou and C.G. Rammou,

described by the authorg-Cn and CnaS2 andaS1- 1976. Contribution to the study of the chemical
Cn). CaseiniS2-Cn and CrS1 appear as a single composition and some physic chemical properties of
well-focused band and-casein is not detectable. ewe’s milk (in Greek, with French summary). Dairy
Laboratory, Agricultural University of Athens.
5. CONCLUSION Arave, C.W., T.A. Gillett, D.A. Price and D.H.
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