Laboratory Study of Camel Milk: Main Components,
Mineral Content, and Profile of Amino Acids and Fatty

Acids
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Abstract
This study investigates the characteristics of camel milk from 61 mixed-breed female

dromedary camels, with an average body weight of 418 + 56 kg and an age of 47.5 £ 9.5
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months, sourced from traditional herds. Weekly milk samples were analyzed for main
constituents, mineral content, amino acids, and fatty acids during the winter of 2021. Results
showed that camel milk had a higher water content and lower fat, protein, total solids, and
casein percentages compared to cow, sheep, and goat milk (P < 0.05). The ash content was
0.81 + 0.15%, ranking second after sheep milk. Camel milk was rich in leuciag, glutamic
acid, and aspartic acid, but low in lysine and methionine. Phosphorus and“potassium
concentrations were 66.26 + 1.11 mg and 133.62 + 1.82 mg, respectively, while'magnesium,
sodium, and calcium concentrations were 20.18 + 0.58 mg, 104,39 % 1.78'mQ, and 121.13 +
0.86 mg per 100 g of milk. The predominant fatty acids inCltuded oleie; palmitic, stearic, and
meristic acids. Camel milk is a valuable dairy source in arid regions, necessitating quality
enhancement through nutritional studies.

Key words: Camel milk, fatty acid profile, aming acid composition, milk constituents
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Table 1- Minimun, maximum, and average values for physical characteristics of camel milk
Characteristic Minimum Maximum Average = SEM
pH 6.31 6.86 68.48 £ 0.05
Acidity (%) 0.11 0.19 0.17+0.01
Specific weight 0.013 0.017 0.014 +0.001
Water, (%) 79.85 92.96 8815ut 0.49
Total solids, (%) 7.24 12.66 12.71 £ 0:47
Fat, (%) 1.74 3.90 2.78x 0.39
Solids non-fat, (%) 4.48 16.55 9.92 +0.38
Protein, (%) 141 3.69 2:64 + 0.51
Casein, (%) 0.25 4.56 2.10+£0.49
Lactose, (%) 1.17 6.74 3.48 £0.12
Ash, (%) 0.48 1.08 0.81+£0.15
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Table 2- Minimum, maximum, and average values for amino acids of camel milk (mg amino acid/100mL

milk)

Amino acid Minimum Maximum Average + SEM

Aspartic acid 86.84 126.29 107.63 £ 1.04

Glutamic acid 100.68 138.46 120.67 £ 1.05
Serine 38.11 58.12 48.35+0.52
Glycine Not defined Not defined Not defined
Histidine 28.18 49.16 39.09'%,0.56
Arginine 37.57 56.91 4824+ 0,52
Theronine 26.43 47.69 37.30 £0.55
Alanine 10.91 22.19 15.87 + 0.33
Proline Not defined Not defined Not'defined
Tyrosine 22.55 62.27 42,03+ 1.04

Valine 90.42 130.38 109.99 + 1.03
Methionine 5.61 15.17 9.82+£0.25
Cysteine 10.29 27.56 18.56 + 0.44
Lysine 8.36 18.44 12.90 + 0.26

Leucine 107.10 186.89 15041+ 2.14
Isoleucine 75.21 114.78 95.11+1.01
Phenylalanine 33.40 72.09 52.88 £+ 1.04
Tryptophan Not defined Not'defined Not defined
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Table 3- Minimun, maximum, and average values for minerals of camel milk (mg/100mL milk)
Mineral Minimum Maximum Average = SEM
Calcium 23.51 230.30 121.13+£0.86
Phosphorus 30.76 99.87 66.26 + 1.11
Potassium 80.55 290.11 133.62 +1.82
Sodium 40.38 159.03 101.39,£ 1.87
Magnesium 1.38 39.59 20.18'+,0.58
Zinc 0.10 0.34 0722w 0.004
lodine undetected 0.20 0.02 +0:001
Cobalt undetected 0.34 0.18 + 0.01
113
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Table 4- Minimun, maximum, and average values for fatty acids of camel milk (mg fatty acid methyl

ester/100mL milk)

Fatty acid Minimum Maximum Average = SEM

C8:0 Undetected 0.62 0.29£0.01

C10:0 Undetected 0.43 0.20£0.01

C12:0 0.30 6.08 3:20 £ 0.07

C14:0 4.01 20.59 12.63 £ 0.22

Cl4:1 cis-9 0.08 2.58 255 + 0.04

C16:0 10.02 31.23 20.85,+ 0.29

C16:1 cis-9 0.72 16.98 8.87+0.22

C18:0 5.05 20.79 13/12 £0.21

C18:1 cis-9 10.10 46.40 27.62 +£0.48

C18:2n-6 0.70 4.71 2.79£0.06

C18:3n-6 0.02 0.36 0.19 £ 0.004

C18:3n-3 0.07 048 0.28 £ 0.004

CLA cis-9 trans-11 0.51 2.00 1.25+0.02

CLA trans-10 cis-12 Undetected 3.17 0.14 +0.01

C20:0 0.03 0.78 0.40 £0.01

Saturated fatty acids 44,01 64.09 53.43+0.29
Mono-unsaturated fatty acids 30:33 50.49 38.89+£0.38
Poly-unsaturated fatty acids 002 24.98 10.33+0.42
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Table 5- Minimum, maximum, and average values of main constituents of camel, cow, sheep and goat milk

Milk constituent Camel

(%) Minimum  Maximum Avselrzalgle = oy Sheep Goat
Water 79.85 9296  8815+049  OCOOF  S302E  STAE
Total solids 7.24 1266 1171047 o0F  S8E AA4E
Fat 174 3.90 278030 SOTF  571x0874 50¢
Solids Non-Fat 4.48 1655 992038 oot 0O7F HESL
Protein 141 3.69 264£051  SP0F  497£059 S0
Casein 0.25 456 210£049 0% 3esxors  A*
Lactose 117 6.74 348x012 008 Lagzroz  4D*
Ash 0.48 1.08 081015 /O Jogrxoas  OP3%
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Figure 1- distribution ef'the main constutuents (A), amino acids (B), minerals (C), and fatty acids of camel
milk. Boxes represent 95% ofsthe observations, whiskers represent maximum and minimum values, and lines

in the middle of the boxes are medians.
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