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(Luquet, 1985) ae dsgee o sty (A0 51 ds e oSl i Blg ol
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(Morrissey, 1995) 2.l Sl xnas
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(Jeantet, 2007)
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Triglycérides 37 8,5 Lipases
Esters 37 10 _9 Phosphatase
phosphoriques Alcaline
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Protéases
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H202 20 7 Catalase

(Vignola, 2002)
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b 8 E ) Bt el e eallly aalally My glal) el 1 A il ailedl (1 VIIL
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(2002
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Thréonine 4 87 4.42
Serine 5.39 5.75
Glutamique 21.26 20.35
Proline 11.62 10.35
Glycine 0.9 2.27
Alanine 1.98 2.8
Valine 5.43 6.48
Cystéine 0.02 0.65
Méthionine 2.7 2.51
I[soleucine 6.23 5.54
Leucine 10.89 8.41
Tyrosine 3.84 5.59
Phénylalanine 4.01 4.73
Lysine 6.53 7.33
Histidine 2.44 2.70
Arginine 4.63 3.62

(Farah et Ruegg ,1989)
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<lssn)l oo lactoferine salactalbumine yBlactogloguline  jow :alall oy, 2. 11111

ot U5y sl Clyslall e IS8 B srall S O3l s wlggpdl dar lan A Ojgl) e bl
3 WGy s olisen)l oda b ,phosphatealcaline, lactoperoxydase, plasmine catalaseJs

iy ) Sl s ol

BN e (3 Ll gy BUI ol & SlSgpd) e 11 s G 835msll UV ol sy 107 Jgude)

Species Protein Amino  Molecular mass (kDa) Isoelectric point’ basd on ~ Charged ~ Concentration Similarity to
acid hased on modifications in milk (mg |- corresponding
residues of amino acid 1) bovine *
residues
Amino Mass Amino Amino
acid  spectrometry  acid sequence
sequence sequence with
modifications
Camel  o-lactalbumin 123 14.430 n.d. 487 n.d. n.d. >5,000  88.5%
Cow  o-lactalbumin 123 14,186 n.d. 4,65 n.d. n.d. 600-1700
Camel  PGRP 172 19.143 19.117 8.73 8.73 none 370
Camel  Lactophorin A 137 15.442 15.706 510 4.70 3 SerP 954 83.6%
Cow  Lactophorin 135 15.304 18700 6.30 4.9-6.1 3 SerP 300
Camel  Lactoferrin 689 75250  80.16-80.73  8.14 n.d. n.d. 220 91.6%
Cow  Lactoferrin 689 76.143 ~80 8.18 n.d. nd. 140
Camel Lactoperxidase 612 69.460 n.d. 8.63 nd. n.d. nd. 94.9%
Cow  Lactoperxidase 612 69.569  76.5/78.43 7.90 n.d. n.d. 30
Camel WAP 117 12.564 nd. 4.70 nd. nd. 157
Cow  P-lactoglobukin 162 18.281 n.d. 4,66 nd. n.d. <4000
B

a Data on bovine whey proteins after Eigel et al. (1984), Hernandez et al. (1990), Dull et al. (1990), De Wit & Hooydonk
(1996).
b Ca lculated with the geg programme (Genetics computer Group, Madison, WI 53711 USA).

¢ Similar and identical residues.
Aalas Ops o) b e 1 BUI ol Menal Of 0 WY1 Gl 3 g9, wad bl 1. 2.1 1T

ik ail gl iy 5Ll el LY Jerie o8 Kt bt 0lSe e et L s OF e Joy ciy))~
S oda e gl bladi anls b e Misg )Lall LSl jan of baos e BY) ol 5,08 2y

0555 (g cCim S Ojg 4 OF lomdd 2ot ¢ WY1 Gl o (piaill) S Vs e # et (B col)
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Abstract

Camel milk serum proteins are important bioactive compounds with
distinct functional and immunological properties, surpassing those found in
other milk types. These proteins—such as immunoglobulins, lactoferrin,
lactoperoxidase, and lysozyme—play a key role in enhancing antimicrobial
and antioxidant activities.

This study focused on extracting immune proteins from camel milk using
methods that preserve their structural integrity to maintain their biological
activity. The extracted proteins were then applied to fresh cow milk to evaluate
their effect on shelf life.The study also included an investigation of the
physicochemical properties of immunoglobulin proteins. Results showed that
these proteins, especially immunoglobulins, have an alkaline pH and exhibit
high thermal stability.

When tested at different concentrations (100 to 750 uL), the proteins
demonstrated a significant ability to delay spoilage and extend milk stability
by 4 to 6 days. These findings highlight the potential of camel milk immune
proteins as effective natural preservatives, offering promising applications in
food preservation, pharmaceuticals, and cosmetics.
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