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1.Whey Protein Concentrate
2.Glycerol mono stearate
3.Chlorella Vulgaris
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Table 1 Amino acid composition of Chlorella
vulgaris [16] in comparison egg [22]

(mg/100g).

. . Chlorella

Amino acid (mg/100g) Egg wulgaris
Serine - 4.0
Lysine 7.0 8.7
Methionine 9.2 2.2
Tryptophan 8.4 2.3
Valine 1.1 6.0
Isoleucine 3.0 3.9
Leucin 8.8 8.8
Phenylalanine 7.4 4.7
Threonine 5.0 4.7
Glycine 4.2 5.8
Alanine - 8.7
Arginine 5.7 6.9
Histidine 2.4 2.3
Glutamic acid 12.6 11.8
Aspartic acid 23 9.0
Cysteine - 1.6
Proline - 5.1
Tyrosine - 3.8
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Table 2 Compositionof Chlorella vulgaris algae powder.

Properties Content Properties content
Na 6.13 (g/kg) ViBg 385 (ug/100g)
K 10.4 (g/kg) VitBg 2.42 (mg/100g)
Mg 2.48 (g/kQg) Riboflavin B 3.64 (mg/100g)

Ca 0.68 (g/kqg) Niacin B 22 (mg/100g9)

Zn 6.1 ppm Thiamine B 1.13 (mg/100g)

Fe 815 ppm ViK, 18.7 (1g/100gq)
Lutein 2940 ppm VIE 7.38 (mg/100g)
Chlorophyll 2.21 (g/100q) Vic 71.9 (mg/100g)
Total carotenoids 0.425 (g/1009) WAt <0.5 (ug/1009)

Fat 8.6 (g/100g) Dietary fiber 13.3 (g/100gq)

Crude protein (6.25)

52.3 (g/1009)

Table 3 Cake formulation of control sample.

% based on flour

Raw material

. % based on flour
Raw material

weight weight
Water 25 Vegetable oil 55
Cacao 7.5 Egg white 55
Vanilla 0.5 Egg yolk 25
Salt 0.5 Sugar 70
Baking 15 Wheat flour 100
powder

Table 4 The amount of water, egg white and algae in a foircake (50 g)

Treatment water (Q) egg white (g) Chlorella vulgaris (g)
CHO 3.7 8 0

CH25 5.5 6 0.22
CH50 7.3 4 0.44
CH75 9.1 2 0.66
CH100 10.9 0 0.88
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Table 5 Substitution effect of egg white witbhlorella vulgaris algae powder on color of dough,
crust and crumb of cake

Sample Cake crumb Cake crust Cake dough
b* a* L* b* a* L* b* a* L*
CHO 7.62°  9.39? 37.98° 7.11° 11.312 40.53 1.622 5.85%  28.80°
CH25 2.04*° -1.15° 16.31° 5.53° -2.51° 24.00° 0.51° 017 2319
CH50 0.19° -0.62° 14.91° 3.88° -1.94° 21.06> -0.84¢ 0.08  19.65°
CH75 0.92° -1.29° 13.52° 2.64¢ -1.81° 15.90° -0.29°  -0.08 17.49°
CH100 3.73° -2.32° 1553 2.44° -1.73° 16.66° -0.51%  -0.08 14.47

Weight loss percentage
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Fig 2 Substitution effect of egg white with
Chlorella vulgaris algae powder on weight loss
percentage
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Fig 1 Substitution effect of egg white with
Chlorella vulgaris algae powder on consistency
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Chlorella vulgaris algae powder on moisture
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Fig 5 Substitution effect of egg white with
Chlorella vulgaris algae powder on stiffness during
storage. Values followed by different letters are

significantly different (P< 0.05)
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Table 6 Substitution effect of egg white witbhlorella vulgaris algae powder on sensory properties

of cake
sample Color Flavor Odor Texture Stiffness DougkneSpringiness Overall acceptance
CHO 4.2 3.7% 3.9% 4.2° 4.1% 2.92 3.2 3.8%
CH25 3.6% 3.42 3.7% 4.1°% 4.0% 3.2¢2 3.2 3.5
CH50 3.5% 3.1%* 347 39?2 3.9° 3.3° 3.4° 3.1%
CH75 3.2° 28° 3.2  3.6° 3.82 3.6° 3.42 3.1%
CH100 3.2° 26" 2.9° 36° 3.6° 3.7¢ 3.6% 2.9°
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Incorporation of microalgae into cake would crehtactional characteristic. This is because they
contain a wide range of nutrients and nutraceieald are considered as "functional food". For this
purpose 25, 50, 75 and 100% of egg white in calesmuastituted with this powder and the effects of
such substitution on some physical and sensor@iesties of batter and cakes were evaluated. The
results showed that substitution of egg white wittorella vulgaris had significant decrease in L*, a*
and b* parameters of batter, crumb and crust oé camples (P<0.05). Batter consistency, moisture
and specific volume of cake samples were signiflgadecreased, too (P<0.05). However, these
substitution levels increased significantly weidbss and hardness of samples (P<0.05). 25%
substitution level did not lead to a significantcdEse in sensory properties of taste, color, odor,
texture and total acceptance in cake in compasstinblank sample (P>0.05).

Keywords: physical properties, sensory propertieslorella Vulgaris, White egg, sponge cake.
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