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ABSTRACT

This study aims to analyze the texture and chemical property changes of emulsion pork sausages made
from frozen pork meat after 3 months of storage at -40°C and to improve sausage quality by replacing the meat with
various emulsifiers including 10% and 20% soy protein powder, 10% and 20% isolated soy protein, and 10% and
20% egg white powder. The color, texture, emulsion stability, moisture content, protein content, fat content, and
microstructure images of the sausage samples were determined. The results showed the measured sausage colors
were varied with the type and amount of emulsifier added; however, overall colors were within the same lightness
zone. All emulsifiers affected hardness, cohesiveness, chewiness index, but not the springiness index. Using egg
white powder led to the highest hardness. The microstructure of sausage samples showed different pore size and
numbers, which were consistent with the texture properties. Regarding the chemical properties, it was found that
all treatments had a similar amount of water content. Protein content did not change significantly, but a higher
amount of protein could be measured when using 20% of soybean protein and white egg powder. Soy protein
powder could improve the sausage texture properties when used in amounts greater than 10%. Furthermore, soy

protein and egg white powder could improve the emulsion stability in the sausage mixture if used at 10% or higher.
Key words: pork meat, frozen storage, emulsion sausage, texture properties, emulsion stability
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(Akesowan, 2008)

Table 1 Changes in color values (L*, a*, b*) of pork sausage made of different pork meat

Treatment L* a* b* AE
1. Fresh pork 53.64+1.05" 3.16+0.10° 10.4120.09°" -
2. 3-moth-storage frozen pork 49.93+0.89"° 3.59+0.09"° 10.39+0.27" 3.73
3. Frozen pork+10% soy protein powder ~ 49.08+0.35° 3.74+0.38" 12.25+0.41° 4.95
4. Frozen pork+20% soy protein powder ~ 46.86+1.47° 4.96+0.45" 16.98+1.78" 9.61
5. Frozen pork+10% isolated soy protein ~ 48.70+0.79° 3.48+0.11°C 11.78+0.13" 5.13
6. Frozen pork+20% isolated soy protein ~ 50.87+1.14™" 3.2140.04° 10.34+0.13" 2.77
7. Frozen pork+10% egg white powder ~ 51.12+1.79™" 3.2240.16™ 10.00+0.24" 2.55
8. Frozen pork+20% egg white powder ~ 46.97+2.71° 2.54+0.15" 9.20+0.37" 6.81

Data are expressed as mean values +SD. Values with different superscripts in the same column differ significantly at P<0.05.
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Table 2 Changes in texture properties of pork sausage made of different pork meat

Treatment Texture properties
Hardness Cohesiveness Springiness Chewiness
™) Index Index

1. Fresh pork 3.79+0.38" 0.72+0.02°  0.80+0.03°°  2.19+0.29"
2. 3-month-storage frozen pork 2.9140.70" 0.76+0.02"" 0.8140.04°  1.79+0.47"
3. Frozen pork+10% soy protein powder  3.09+1.13" 0.74+0.03"° 0.7840.07°  1.84+0.79"
4. Frozen pork+20% soy protein powder ~ 1.33+0.14° 0.70+0.03" 0.72+40.05°  0.68+0.11"
5. Frozen pork+10% isolated soy protein ~ 1.88+0.26" 0.78+0.02" 0.83£0.03*"  1.2240.19°°
6. Frozen pork+20% isolated soy protein ~ 5.08+0.60° 0.57+0.03" 0.82+0.03"®  2.36+0.35°
7. Frozen pork+10% egg white powder  10.52+1.05" 0.56+0.05" 0.81+0.03" 4.82+0.72"
8. Frozen pork+20% egg white powder 33.9445.99" 0.65+0.04" 0.85+0.04" 18.78+2.98"

Data are expressed as mean values +SD. Values with different superscripts in the same column differ significantly at P<0.05.
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Figure 1 Microstructure of prok sausages at 1000x magnification; A: Fresh pork, B: 3-month-storage frozen pork

and C-H: 3-month-storage frozen pork with 10% soy protein powder, 20% soy protein powder, 10%

isolated soy protein, 20% isolated soy protein, 10% egg white powder and 20% egg white powder,

respectively
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Table 3 Emulsion stability and cooking loss percentage of pork sausage made of different pork meat

Treatment Emulsion stability %Cooking loss"
%TFR %WR %FR
1. Fresh pork 11.41£0.49°  1.95£021°  9.4620.68° 0.12+0.08
2. 3-month-storage frozen pork 10.78+0.91°  0.62+0.35°°  10.15+0.58° 0.76+0.08
3. Frozen pork+10% soy protein powder ~ 12.59+1.08°  3.89+0.90"  8.70+0.19° 0.68+0.59
4. Frozen pork+20% soy protein powder ~ 3.92+0.41°  0.92+0.18"  3.00+0.46" 0.65+0.39
5. Frozen pork+10% isolated soy protein ~ 17.2742.62"  3.91+0.87"  13.36+1.76" 0.59+0.27
6. Frozen pork+20% isolated soy protein ~ 17.97+0.57"  1.79+0.40°  16.18+0.30" 1.1740.14
7. Frozen pork+10% egg white powder ~ 4.59+1.18°  0.71£0.53°C  3.88+0.65" 1.28+0.49
8. Frozen pork+20% egg white powder 0.40+0.15”  0.17+0.11°  0.22+0.08" 0.89+0.08

Data are expressed as mean values +£SD. Values with different superscripts in the same column differ significantly at P<0.05.
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Table 4 Chemical properties of pork sausage made of different pork meat

Treatment pH % Moisture %Protein %ZFat content
content content

1. Fresh pork 6.65+0.02"  60.46+0.18"  16.30+0.14°  20.13+0.43"
2. 3-month-storage frozen pork 5.7240.01°  57.05£0.35°  15.75+0.07°  13.02+0.42°"
3. Frozen pork+10% soy protein powder 5.67+0.02°  57.59+1.07 16.65£0.07°  15.33+0.08"
4. Frozen pork+20% soy protein powder 6.58+0.03"  58.31+0.54°  17.10£3.11""  11.25+0.90"
5. Frozen pork+10% isolated soy protein 6.39+0.01°  59.30+1.02""  14.95£0.07°  14.05+0.40°C
6. Frozen pork+20% isolated soy protein 5.9040.01°  59.76+0.65"  14.35£0.07°  19.78+0.11"
7. Frozen pork+10% egg white powder 6.2140.02°  57.80+0.77"  13.35+0.05"  21.78+0.59"
8. Frozen pork+20% egg white powder 6.3240.02°  57.16+0.59"  21.35+0.05"  15.34+0.57"

Data are expressed as mean values=SD. Values with different superscripts in the same column differ significantly at P<0.05.
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