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Effects of Heating Temperature and Time, Salt and pH
on the Texture and Color Characteristics of Whole Egg Gel
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Abstract

Effect of several factors for preparation of whole egg gel (WEG) on texture and color of WEG were
investigated in this study. The factors studied were amount of water addition, heating temperature and time, pH
and NaCl. The whole egg gel was prepared by mixing of whole egg and steaming at 100°C for 7 min followed
by cooling at 22°C for 90 min. The results showed that the increase in water addition decreased significantly
with viscosity values of whole egg solution (WES) and the addition of more than 50% water resulted in a
significant decrease in the stress at failure (SF) and the hardness of WEG. The color a and b values of WES
decreased and the value of WEG also decreased significantly in negative range. The increase in heating
temperature decreased the coagulation time and increased in SF while SF decreased. Addition of NaCl up to
1.3% resulted a significant increase in SF and hardness and a little changes in color of WEG. As the pH of
WES changed from 4.0 to 10.0, the viscosity of WES was minimal and SF and hardness were maximal at pH
6.0. The L and b values of WEG were significantly reduced at higher pH values of 8.0.
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Table 1. Effects of water addition to fresh whole egg on the viscosity and texture of whole egg gel

Water addition

Textural properties

%) Viscosity(cp) SF(g) NF Hardness(g)
0 26.38+1.25 740+21.8 0.58+0.08 2,020+79.5
50 5.1420.54 198+9.57 0.4310.07 724+63.1
100 3.07+£0.09 79+2.85 0.3620.01 326+20.4
150 2.26+0.14 30:1.25 0.35£0.04 122+14.2
SF : Stress at failure, NF : Strain at failure.
Table 2. Effects of water addition on color of whole egg liquid and gel
Water addition Liquid Gel
) L a L a b
0 62.00£0.47 2.17+0.12 22.14+0.97 80.02+0.89 -3.77+0.15 20.97£0.78
50 65.65£0.55 0.26+0.18 19.30:0.42 81.42+0.57 -437+0.27 19.150.09
100 65.02+0.51 - 0.80+0.20 17.11£0.37 82.77+0.68 -5.18+0.38 19.55+0.74
150 63.58£0.59 - 1.45+0.35 14.92+0.37 81.93+0.97 - 5.50+0.72 19.34+0.37
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Fig. 1. Effects of heating temperature and time
on the stress at failure of whole egg gel.
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Fig. 2. Effects of heating temperature and time
on the strain at failure of whole egg gel.
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Fig. 3. Effects of heating temperature and time
on the hardness of whole egg gel.
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Fig. 4. Effects of heating temperature and time
on the Hunter L value of whole egg gel
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Fig. 5. Effects of heating temperature and time
on the Hunter a value of whole egg gel.
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on the Hunter b value of whole egg gel.
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Table 3. Effects of sodium chloride addition on the viscosity and texture of whole egg gel

NaCl Texture
(%) Viscosity(cp) SF(g) NF Hardness(g)
0 2.78+0.47 74+1.58 0.31£0.02 357+25.7
0.3 2.92+0.24 113£10.2 0.45+0.04 398+23.7
0.5 2.90+0.16 130+11.1 0.49+0.04 408+21.0
0.8 2.89+0.64 149+12.3 0.53+0.03 439+20.8
1.0 2.78+0.38 145£11.9 0.55+0.08 449+217.6
1.3 2.760.18 186+13.8 0.55+0.07 520+30.8

SF : Stress at failure,

NF : Strain at failure.
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Table 4. Effects of sodium chloride addition on the color of whole egg liquid and gel

NaCl Liquid Gel
(o) L a b L a b
0 66.27+0.59 - 0.49+0.47 18.10£0.55 81.6120.24 -4,90+0.18 18.72+0.27
03 66.02+0.47 - 0.53+0.19 18.10+0.14 82.60+0.47 -4.91+0.24 18.20+0.34
0.5 65.06+0.27 -0.62+0.33 17.86+0.48 82.32+0.34 -4.78+0.03 17.83+0.91
0.8 60.77+0.02 - 1.10+0.13 16.18+0.17 82.17+£0.42 -4.81+0.43 17.56+0.48
1.0 56.55+0.26 - 1.76+0.10 14.06+0.17 81.52+0.59 - 4.68+0.11 17.2210.26
1.3 52.66x0.10 -2.47+0.35 11.70+0.91 81.26+0.35 -4,70+0.32 16.88+0.53
Table 5. Effects of pH on the textural properties of whole egg gel
Texture
pH
Viscosity(cp) SF(g) NF Hardness(g)

4.0 3.1940.19 17+0.98 0.08+0.01 245+9.58

4.5 3.04+0.09 14£1.08 0.07x0.02 224+6.87

5.0 2.7410.04 4243.85 0.28+0.04 235+5.98

6.0 2.1740.06 109+8.52 0.430.05 388+9.14

7.0 2.21+0.04 90+5.68 0.51+£0.08 286+8.26

8.0 2.48+0.06 45+3.12 0.35£0.01 225+5.36

9.0 2.75+0.07 38+2.10 0.31+0.02 194+4.81

10.0 2.91+0.09 30+2.16 0.25+0.01 71+2.56

SF : stress at failure, NF : strain at failure,
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Fig. 7. Effects of pH on the Hunter L value of
whole egg liquid and gel.
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Fig. 8. Effects of pH on the Hunter a value of
whole egg liquid and gel.
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Fig. 9. Effects of pH on the Hunter b value of
whole egg liquid and gel.
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