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Table (5a): Effect of pH and protein concentration on the foaming capacity (FC) of HCl-casein prepared from camel and cow milks.

pH 7.0 pH 7.5 pH 8.0
milk Casei(;ogoncn Volume
Total volume FC% FE% Total volume FC% FE% Total volume increase FE%
Camel 0.25 251.00+1.53% | 25.50+0.76 | 125.50+0.76 | 245.33+1.45% | 22.67+0.73 | 122.67+0.73 | 254.67+1.45% | 27.33+0.73 | 127.33%0.73
0.50 264.67+2.03" | 32.33x1.01 | 132.17+1.01 | 274.67+2.60° | 37.33+1.30 | 137.33%1.30 | 284.00+0.58" | 42.00+0.29 | 142.00+0.29
0.75 279.33+1.20° | 39.67+0.60 | 139.67+0.60 | 285.33+0.88° | 42.67+0.44 | 142.67+0.44 | 304.67+2.03°| 52.33+1.01 | 152.33x1.01
1.00 296.00+2.08° | 48.00+1.04 | 148.00+1.04 | 294.00+1.53%| 47.00+0.76 | 147.00+0.76 | 329.67+2.60° | 64.83+1.30 | 164.83+1.30
F-test 122.433" 149.765™ 303.075™
Sig. (p) <0.001 <0.001 <0.001
0.25 249.67+1.45°% | 24.83+0.73 | 124.83+0.73 | 265.67+2.91° | 32.83+1.45 | 132.83+1.45 | 275.33+1.45% | 37.67+0.73 | 137.670.73
0.50 276.33+2.19° | 38.17+1.09 | 138.17+1.09 | 285.33+2.03" | 42.67+1.01 | 142.67+1.01 | 310.67#2.91° | 55.33+1.45 | 155.33+1.45
0.75 290.33+1.45° | 45.17+0.73 | 145.17+0.73 | 293.67+1.86° | 46.83+0.93 | 146.83+0.93 | 314.67+1.45" | 57.33+0.73 | 157.33x0.73
cow 1.00 301.67+2.19° | 50.83+1.09 | 150.83+1.09 | 306.00+2.08° | 53.00+1.04 | 153.00+1.04 | 334.67+2.60°| 67.33+1.30 | 167.33x1.30
F-test 146.011** 56.495 " 125.280"
Sig. (p) <0.001 <0.001 <0.001
t-test (p) 0.864 (0.397) 1.785 (0.088) 1.473 (0.155)
F: F test (ANOVA) T-test: Student t-test

Different superscripts are significant: * Significant at p <0.05

** Significant at p <0.01

a-b-c-d: Means the same columns with different subscriptions are significantly different (p <0.05
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Table (5b): Effect of pH and protein concentration on the foaming capacity (FC) of HCI-casein prepared from camel and cow milks.

Mill ggzi': pH 7.0 pH 7.5 pH 8.0 F-test
(%) Total FC% FE% Total FC% FE% Total FC% FE% (p)
Camel 0.5 Mean | 251.00° 25.50 125.50 245.33" 22.67 122.67 254.67° 27.33 127.33 10.118"
' +SE 1.53 0.76 0.76 1.45 0.73 0.73 1.45 0.73 0.73 (0.012)
050 Mean | 264.67°% 32.33 132.17 274.67° 37.33 137.33 284.00°¢ 42.00 142.00 24 990"
' +SE 2.03 1.01 1.01 2.60 1.30 1.30 0.58 0.29 0.29 (0.001)
075 Mean | 279.332 39.67 139.67 285.33°" 42.67 142.67 304.67°¢ 52.33 152.33 83.018"™
' +SE 1.20 0.60 0.60 0.88 0.44 0.44 2.03 1.01 1.01 (<0.001)
100 Mean | 296.00° 48.00 148.00 294.002 47.00 147.00 329.67° 64.83 164.83 89,612
' +SE 2.08 1.04 1.04 1.53 0.76 0.76 2.60 1.30 1.30 (<0.001)
0.5 Mean | 249.67°% 24.83 124.83 265.67b 32.83 132.83 275.33¢C 37.67 137.67 39 798"
' +SE 1.45 0.73 0.73 2.91 1.45 1.45 1.45 0.73 0.73 (<0.001)
050 Mean | 276.332 38.17 138.17 285.33b 42.67 142.67 310.67¢ 55.33 155.33 54 853"
o ' +SE 2.19 1.09 1.09 2.03 1.01 1.01 2.91 1.45 1.45 (<0.001)
W
075 Mean | 290.332 45.17 145.17 293.67a 46.83 146.83 314.67b 57.33 157.33 68.101"
' +SE 1.45 0.73 0.73 1.86 0.93 0.93 1.45 0.73 0.73 (<0.001)
100 Mean | 301.67°% 50.83 150.83 306.00a 53.00 153.00 334.67b 67.33 167.33 60.720™
' +SE 2.19 1.09 1.09 2.08 1.04 1.04 2.60 1.30 1.30 (<0.001)

F: F test (ANOVA)
Different superscripts are significant: * Significant at p <0.05

** Significant at p <0.01
a-b-c-d: Means the same columns with different subscriptions are significantly different (p <0.05




Table (6a): Effect of pH and protein concentration on the foaming stability (FS) of HCl-casein prepared from camel and cow milks.

Concentration
(%)

PH7.0

PH7.5

PH 8.0

Volume of foam (ml) at 20°C after time, min.

10

15

20

25

30

0

5

10

15

20

25

30

10

15

20

25

30

0.25

64.33
+1.20

35.33
+0.88

19.67
+2.60

14.67
+2.03

6.33
+1.86

0.00
+0.00

0.00%
+0.00

85.67
+1.20

66.00
+2.08

39.67
+1.45

24.00
+1.53

14.67
+2.60

5.33
+1.45

0.00%
+0.00

94.67
+1.45

70.33
+1.45

46.33
+1.86

24.67
+2.60

15.33
+2.03

9.33
+1.20

9.33%
+1.76

0.50

95.67
+1.76

60.33
+3.18

45.67
+1.20

26.00
+2.08

14.00
+1.53

5.67
+2.33

0.00%
+0.00

104.67
+1.45

84.67
+2.03

58.33
+2.19

41.00
+2.08

26.67
+2.19

14.00
+2.08

6.00°
+1.53

119.33
+2.91

89.33
+1.76

63.67
+1.86

40.33
+0.88

25.33
+1.45

25.33
+2.60

15.67°
+1.20

0.75

Camel

105.67
+1.20

79.67
+0.88

44.67
+1.45

29.33
+2.91

10.33
+3.18

5.67
+1.76

0.00°
+0.00

124.00
+1.53

95.33
+2.03

80.33
+1.45

54.00
+2.08

34.67
+2.03

21.00
+1.53

9.67°
+3.18

156.00
+2.08

113.67
+1.86

96.00
+2.65

119.33
+1.20

44.33
+1.76

35.33
+2.03

29.33°¢
+1.20

1.00

120.33
+2.60

89.00
+2.65

71.33
+2.40

25.33
+0.88

15.33
+2.03

5.33
+0.88

4.33°
+1.20

140.67
+1.76

105.33
+0.88

84.00
+1.53

65.67
+2.33

49.33
+2.33

34.67
+2.03

19.67°¢
+0.88

184.00
+1.53

150.33
+2.03

108.67
+2.40

91.00
+2.08

73.67
+1.86

49.67
+1.45

44.67°
+2.60

F (p)

13.000
(0.002)

20.583"
(<0.001)

76.994™
(<0.001)

0.25

94.33
+1.20

75.33
+0.88

65.67
+1.76

55.67
+2.33

54.67
+2.60

50.00
+1.15

45.00°
+2.31

114.67
+2.03

95.33
+2.03

91.00
+2.08

89.67
+2.03

84.67
+3.18

80.67
+1.20

74.67°
+0.88

125.67
+1.20

95.33
+2.33

95.67
+1.76

90.67
+2.91

84.67
+2.65

79.00
+2.08

75.33%
+0.88

€9

0.50

128.33
+0.88

104.67
+0.88

95.67
+1.20

86.00
+1.53

81.33
+2.96

79.33
+2.91

75.33"
+3.18

130.33
+2.03

109.00
+2.08

101.00
+3.21

95.67
+1.76

90.33
+2.03

84.67
+0.88

81.00°
+1.53

154.67
+10.33

109.00
+0.88

130.67
+2.33

123.33
+2.19

90.33
+2.33

114.67
+2.03

110.33°
+1.45

0.75

Cow

134.67
+2.03

110.33
+2.03

105.67
+2.33

93.00
+2.52

91.00
+2.08

84.33
+2.33

80.67°
+1.76

146.00
+2.08

130.00
+2.31

126.00
+2.65

118.67
+1.86

110.33
+1.45

105.67
+2.91

99.67°¢
+1.45

169.00
+3.21

130.00
+2.33

145.67
+2.91

134.33
+2.33

110.33
+2.08

124.67
+2.60

119.33°
+1.20

1.00

146.00
+2.08

124.33
+2.33

114.33
+1.76

110.67
+2.91

105.67
+1.20

103.33
+2.73

100.67 ¢
+2.33

161.67
+2.19

145.67
+1.76

139.33
+3.48

134.67
+2.03

130.67
+1.76

125.67
+2.33

124.679
+2.03

205.67
+2.91

145.67
+2.19

176.00
+1.53

171.33
+2.96

130.67
+1.53

164.67
+0.88

160.67¢
+1.76

F (p)

t(p)

88.350"
(<0.001)

12.1197
(<0.001)

215.905"
(<0.001)

13.622"
(<0.001)

661.149"
(<0.001)

9.095"
(<0.001)

F: F test (ANOVA)

Different superscripts are significant:

T-test: Student t-test

* Significant at p <0.05

** Significant at p <0.01
a-b-c-d: Means the same columns with different subscriptions are significantly different (p <0.05
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Table (6b): Effect of pH and protein concentration on the foaming stability (FS) of HCI-casein prepared from camel and cow milks.

Concentration
(%)

PH7.0

PH7.5

PH 8.0

Volume of foam (ml) at 20°C after time, min.

0

10

15

20

25

30

0

5

10

15

20

25

30

10

15

20

25

30

F(p)

0.25

64.33
+1.20

35.33
+0.88

19.67
+2.60

14.67
+2.03

6.33
+1.86

0.00
+0.00

0.00°
+0.00

85.67
+1.20

66.00
+2.08

39.67
+1.45

24.00
+1.53

14.67
+2.60

5.33
+1.45

0.00°
+0.00

94.67
+1.45

70.33
+1.45

46.33
+1.86

24.67
+2.60

15.33
+2.03

9.33
+1.20

9.33°
+1.76

28.000™
(0.001)

0.50

95.67
+1.76

60.33
+3.18

45.67
+1.20

26.00
+2.08

14.00
+1.53

5.67
+2.33

0.00°
+0.00

104.67
+1.45

84.67
+2.03

58.33
+2.19

41.00
+2.08

26.67
+2.19

14.00
+2.08

6.00°
+1.53

119.33
+2.91

89.33
+1.76

63.67
+1.86

40.33
+0.88

25.33
+1.45

25.33
+2.60

15.67°¢
+1.20

49.618™
(<0.001)

Camel

0.75

105.67
+1.20

79.67
+0.88

44.67
+1.45

29.33
+2.91

10.33
+3.18

5.67
+1.76

0.00°
+0.00

124.00
+1.53

95.33
+2.03

80.33
+1.45

54.00
+2.08

34.67
+2.03

21.00
+1.53

9.67°
+3.18

156.00
+2.08

113.67
+1.86

96.00
+2.65

119.33
+1.20

44.33
+1.76

35.33
+2.03

29.33°¢
+1.20

58.010™
(<0.001)

1.00

120.33
+2.60

89.00
+2.65

71.33
+2.40

25.33
+0.88

15.33
+2.03

5.33
+0.88

4.33°
+1.20

140.67
+1.76

105.33
+0.88

84.00
+1.53

65.67
+2.33

49.33
+2.33

34.67
+2.03

19.67°
+0.88

184.00
+1.53

150.33
+2.03

108.67
+2.40

91.00
+2.08

73.67
+1.86

49.67
+1.45

44.67°
+2.60

138.160"
(<0.001)

0.25

94.33
+1.20

75.33
+0.88

65.67
+1.76

55.67
+2.33

54.67
+2.60

50.00
+1.15

45.00°
+2.31

114.67
+2.03

95.33
+2.03

91.00
+2.08

89.67
+2.03

84.67
+3.18

80.67
+1.20

74.67°
+0.88

125.67
+1.20

95.33
+2.33

95.67
+1.76

90.67
+2.91

84.67
+2.65

79.00
+2.08

75.33"
+0.88

130.694™
(<0.001)

0.50

128.33
+0.88

104.67
+0.88

95.67
+1.20

86.00
+1.53

81.33
+2.96

79.33
+2.91

75.33°%
+3.18

130.33
+2.03

109.00
+2.08

101.00
+3.21

95.67
+1.76

90.33
+2.03

84.67
+0.88

81.00%
+1.53

154.67
+10.33

109.00
+0.88

130.67
+2.33

123.33
+2.19

90.33
+2.33

114.67
+2.03

110.33"
+1.45

72.740"
(<0.001)

Cow

0.75

134.67
+2.03

110.33
+2.03

105.67
+2.33

93.00
+2.52

91.00
+2.08

84.33
+2.33

80.67°
+1.76

146.00
+2.08

130.00
+2.31

126.00
+2.65

118.67
+1.86

110.33
+1.45

105.67
+2.91

99.67°
+1.45

169.00
+3.21

130.00
+2.33

145.67
+2.91

134.33
+2.33

110.33
+2.08

124.67
+2.60

119.33°
+1.20

168.217"
(<0.001)

1.00

146.00
+2.08

124.33
+2.33

114.33
+1.76

110.67
+2.91

105.67
+1.20

103.33
+2.73

100.67°
+2.33

161.67
+2.19

145.67
+1.76

139.33
+3.48

134.67
+2.03

130.67
*+1.76

125.67
+2.33

124.67"
+2.03

205.67
+2.91

145.67
+2.19

176.00
+1.53

171.33
+2.96

130.67
+1.53

164.67
+0.88

160.67 ¢
+1.76

216.000”
(<0.001)

F: F test (ANOVA)

t-test: Student t-test
Different superscripts are significant: * Significant at p <0.05
a-b-c-d: Means the same columns with different subscriptions are significantly different (p <0.05

** Significant at p <0.01
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Table (7a): Effect of pH and protein concentration on the foaming capacity (FC) of casein co-precipitates prepared from camel and cow milks.

pH 7.0 pH 7.5 pH 8.0
milk Concza;ot)r ation Tota} xtlj)lume FC% FEO Totaz gf)lume FC% FEO% Total( ¥(I))Iume FC% FEO%
Camel 0.25 220.33+1.45% | 10.1740.73 | 110.17+0.73 | 223.67+2.40% | 11.83+1.20 | 111.83+1.20 | 239.33+1.20% | 19.67+0.60 | 119.67+0.60
0.50 236.00+1.53° | 18.00£0.76 | 118.00+0.76 | 240.33+2.60° | 20.17+1.30 | 120.17+1.30 | 260.00+3.46° | 30.00+1.73 | 130.00+1.73
0.75 240.67+2.33° | 20.33+1.17 | 120.17+1.30 | 251.67+2.19° | 26.00+1.26 | 125.83+1.09 | 270.67+1.76° | 35.33x0.88 | 135.33+0.88
1.00 258.33+2.19° | 29.17+1.09 | 129.17+1.09 | 264.67+2.60% | 32.33+1.30 | 132.33+1.30 | 284.67+2.03" | 42.33+1.01 | 142.33+1.01
F-test 66.717" 50.217" 70.681"
Sig. (p) <0.001 <0.001 <0.001
0.25 24533+2.60° | 22.67+1.30 | 122.67+1.30 | 254.33+1.20% | 27.17+0.60 | 127.17+0.60 | 266.33+2.40° | 33.174+1.20 | 133.17+1.20
0.50 250.67+1.45° | 29.83+0.73 | 129.83+0.73 | 274.67+2.03" | 37.33+1.01 | 137.33+1.01 | 281.33+1.86° | 40.67+0.93 | 140.67+0.93
0.75 276.67+2.19° | 38.33+1.09 | 138.33+1.09 | 285.67+1.76° | 42.83+0.88 | 142.83+0.88 | 294.67+1.45° | 47.33+0.73 | 147.33x0.73
cow 1.00 289.33+2.33% | 44.67+1.17 |144.67+1.167 | 300.33+0.88° | 50.17+0.44 | 150.17+0.44 | 299.00+1.53°| 49.50£0.76 | 149.50+0.76
F-test 77.665 159.039™ 63.501"
Sig. (p) <0.001 <0.001 <0.001
ttest (p) 4.384 4.8717 3.373"
(<0.001) (<0.001) (0.003)

F: F test (ANOVA)

Different superscripts are significant: * Significant at p <0.05
a-b-c-d: Means the same columns with different subscriptions are significantly different (p <0.05

T-test: Student t-test

** Significant at p <0.01
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Table (7b): Effect of pH and protein concentration on the foaming capacity (FC) of casein co-precipitates prepared from camel and cow milks.

pH 7.0 pH 7.5 pH 8.0
milk | Concentration Total Total Total F-test
(%) volume FC% FE% volume FC% FE% volume FC% FE% (P
(ml) (ml) (ml)
Camel 0.5 Mean | 220.33° 10.17 110.17 223.67° 11.83 111.83 239.33° 19.67 119.67 33.083""
' +SE 1.45 0.73 0.73 2.40 1.20 1.20 1.20 0.60 0.60 (0.001)
050 Mean | 236.00° 18.00 118.00 240.33° 20.17 120.17 260.00° 30.00 130.00 23.247"
' +SE 1.53 0.76 0.76 2.60 1.30 1.30 3.46 1.73 1.73 (0.001)
075 Mean | 240.672 20.33 120.17 251.67° 26.00 125.83 270.67°¢ 35.33 135.33 51.825"
' +SE 2.33 1.17 1.30 2.19 1.26 1.09 1.76 0.88 0.88 (<0.001)
100 Mean | 258.33% 29.17 129.17 264.67° 32.33 132.33 284.67° 42.33 142.33 36.177"
' +SE 2.19 1.09 1.09 2.60 1.30 1.30 2.03 1.01 1.01 (<0.001)
005 Mean | 245.33° 22.67 122.67 254.33° 27.17 127.17 266.33° 33.17 133.17 23.786™
' +SE 2.60 1.30 1.30 1.20 0.60 0.60 2.40 1.20 1.20 (0.001)
050 Mean | 259.672 29.83 129.83 274.67° 37.33 137.33 281.33°¢ 40.67 140.67 38.218"
c ' +SE 1.45 0.73 0.73 2.03 1.01 1.01 1.86 0.93 0.93 (<0.001)
ow
075 Mean | 276.67° 38.33 138.33 285.67° 42.83 142.83 294.67°¢ 47.33 147.33 24.300™
' +SE 2.19 1.09 1.09 1.76 0.88 0.88 1.45 0.73 0.73 (0.001)
100 Mean | 289.33% 44.67 14467 | 300.33° 50.17 150.17 | 299.00° 49.50 149.50 12.636™
' +SE 2.33 1.17 1.167 0.88 0.44 0.44 1.53 0.76 0.76 (0.007)

F: F test (ANOVA)
Different superscripts are significant: * Significant at p <0.05 ** Significant at p <0.01
a-b-c-d: Means the same columns with different subscriptions are significantly different (p <0.05
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Table (8a): Effect of pH and protein concentration on the foaming stability (FS) of casein co-precipitates prepared from camel and cow milks.

PH 7.0 PH 7.5 PH 8.0
Concf(;(: )rat'on VVolume of foam (ml) at 20°C after time, min.
0 5 10 15 20 25 30 0 5 10 15 20 25 30 0 5 10 15 20 25 30
0.5 | 40.33|14.33 | 9.67 467 | 0.00 | 0.00 | 0.00 |5567|2567|14.33| 433 | 0.00 | 0.00 | 0.00 |64.67|30.33|19.67|11.33| 4.67 | 0.00 0.00
: +0.88 | £1.20 | +2.60 | £2.03 | £0.00 | £0.00 | +0.00 | +1.76 | +1.20 | +1.76 | +1.20 | £0.00 | £0.00 | +0.00 |+2.03 |+2.03 | +0.88 | +1.86 | £1.45|+0.00 | +0.00
— | 050 | 60:33|35.33 | 19.00 10.33| 5.33 | 0.00 | 0.00 |75.33|35.33|20.67|14.33| 433 | 0.00 | 0.00 |94.00|59.67 |45.33|24.67 | 15.67 | 4.67 0.00
g ' +2.03 | +1.45| +1.53|£2.03 | £0.88 | £0.00 | +0.00 | +2.60 | +2.03 | +1.20 | £1.76 | £1.20 | +0.00 | +0.00 | +2.08 | +2.03 | +2.03 | £0.88 | +1.20 | +1.45| +0.00
S 0.75 | 66.00 | 45.33 | 35.33 19.67 | 14.67 | 433 | 0.00 |79.00|45.33]29.67|19.33|15.33| 467 | 0.00 |99.67|69.00|45.33|30.33|16.33| 6.33 0.00
: +2.08 | +2.03 | +1.45| +3.18 | +0.88 | +1.76 | +0.00 |+2.08 | +2.60 | +1.45|+2.33 | +0.88 | +0.88 | +0.00 |+0.88 | +2.08 | +1.45|+2.03 | +2.40 | £1.86| +0.00
100 | 7467 49.00 | 2533 15.33|10.33| 467 | 0.00 |94.33|56.33|35.67 | 24.33 | 15.67 | 10.33| 0.00 [121.33|88.33|54.33|36.67 | 14.67 | 10.6 0.00
: +2.03|+2.08|+0.88 | +1.45|+0.88 | +0.88 | +0.00 | +1.20 |+2.40| 1.76 | +1.20 | *1.76 | +0.88 | +0.00 |+3.21|+2.19|+1.76 | +2.19 | +2.03 | £1.76 | +0.00
005 | 65:67 4567 40.33| 34.33 | 30.67 | 24.67 23.00% | 70.33 | 49.33 | 44.33 | 39.33 | 34.33 | 30.33 | 24.67 % | 84.33 | 64.67 | 60.33 | 54.67 | 50.33 | 46.33 | 38.67%
: +1.20| +1.76 | +2.60 | +2.33 | +2.91 | +1.45| +252 | +2.03|+2.33 | +1.76|+5.22 | £3.48 | +1.45| +0.88 |+1.20 |+2.03 |+0.88 | +1.76 | +1.45|+1.86| +1.86
0.50 75.67 | 55.33 | 51.33 | 46.00 | 38.67 | 34.33 | 28.332 | 94.33 | 71.00 | 64.67 | 61.00 | 59.67 | 54.33 | 50.33" | 96.33 | 74.33 | 69.67 | 66.67 | 60.67 | 55.67 | 50.33"
' +1.76 | +0.88 | +2.96 | +1.53 | +2.96 | £1.76 | +2.19 |+2.33 | +2.08 | +2.60 | +2.91 | £1.45| +1.20 | +2.03 |+2.40 | +1.20 | +2.03 | +1.76 | £2.33 | £1.76 | +0.88
% 0.75 95.67 | 69.67 | 65.33 | 59.67 | 54.00 | 50.33 | 44.67 ° [109.33| 85.33 | 80.67 | 75.67 | 69.00 | 65.33 | 60.67 ° [122.00| 96.00 | 90.33 | 84.33 | 81.00 | 79.00 | 75.33°
O ' +2.33|+2.03 | +3.18 | +0.88 | +2.08 | £2.03 | +2.03 | +1.76 | +2.03 [ +1.20 | +1.53 | £2.08 | £2.60 | +1.20 |+2.52 | +2.08 | +2.03 | +2.60 | £2.08 | £2.08 | +1.45
100 115.33| 95.33 | 86.00 | 80.33 | 78.3 | 75.33 | 69.67 € |128.33(105.33| 98.67 | 95.67 | 95.67 | 91.6 | 84.33° |134.67|111.67|104.67| 98.33 | 95.33 | 89.33 | 85.33¢
' +3.18 | +2.03 | +2.08 | £2.03 | +2.19 | +1.45| +2.60 |+3.79 | +0.88 | +2.96 | +2.33 | £1.20 | £2.19 | +1.76 |+2.60 | +2.19 | +0.88 | +2.19 | £2.03 | £1.76 | +0.88
. 79.938" 258.980" 262.891"
(P) (<0.001) (<0.001) (<0.001)
7.441" 8.474™ 11.001™
t(p) (<0.001) (<0.001) (<0.001)

F: F test (ANOVA)

T-test: Student t-test

Different superscripts are significant: * Significant at p <0.05

a-b-c-d: Means the same columns with different subscrintions are sianificantlv different (n <0.05

** Significant at p <0.01




