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Table 1 Recipe for dry curing

Ingredient Weight (%)

Lean pork 100.00

Salt 2.50

Sugar 0.50
Potassium nitrate 0.02
Sodium nitrite 0.01
Sodium ascorbate 0.10
Sodium tripolyphosphate 0.20
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Table 2 Formulations for sausages with and without okara

Rate of okara (%)
Ingredient

0 5 10 15
Cured meat 85.0 80.0 75.0 70.0
Pork back-fat 15.0 15.0 15.0 15.0
Okara - 5.0 10.0 15.0
Water-ice 25.0 25.0 25.0 25.0
Onion 1.5 1.5 1.5 1.5

MSG' 0.1 0.1 0.1 0.1
White pepper 0.2 0.2 0.2 0.2
Black pepper 0.1 0.1 0.1 0.1
Mace 0.1 0.1 0.1 0.1
Salt 0.50 0.65 0.75 0.90

1: Monosodium glutamate
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Table 3 Chemical and physical properties of okara and

lean pork
Property Okara Lean pork
Moisture (%) 75.95+0.62 70.73+1.03
Protein (%) 6.82+0.23 22.61+0.38
Fat (%) 2.26+0.22 5.534£0.30
Ash (%) 0.94+0.12 1.07+0.01
Insoluble fiber (%) 8.00+0.44 —
Soluble fiber (%) 2.04+0.07 —
pH 6.72+0.01 5.68+0.44
Color  L*-value 84.38+0.23 58.36+1.79
a*-value 1.24+0.04 6.37+0.22
b*-value 18.87+0.06 13.92+0.51

All values are expressed as mean + standard deviation (n=6).
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sausages formulated with okara

Rate of okara (%)
Property
0 5 10 15

Moisture (%) 68.03+0.93*  68.75+0.94®  69.09+0.62°  69.39+0.60°
Protein (%) 14.99+0.43°  14.20£0.43°  13.59+0.27°  13.00£0.26°
Fat (%) 12.9240.37%  12.62+0.38®°  12.47+0.25°  12.34+0.24°
Ash (%) 2.82+0.08"  2.80+0.08° 2.77£0.06*  2.78+0.05"
Insoluble fiber (%) - 0.33+0.01° 0.64+0.01°  0.96+0.02*
Soluble fiber (%) - 0.09:0.00° 0.16£0.00°  0.24+0.00°

All values are expressed as mean + standard deviation (n=6).
Values with different superscripts within a row are significantly different (p<0.05).
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Table 5 Influence of freezing on the pH and color of sausages formulated with okara
Rate of okara (%)
Parameter Treatment
0 5 10 15
H Fresh 6.36+0.00" 6.37+0.02° 6.41+0.01% 6.42+0.02°
P Frozen/Thawed 6.34+0.02° 6.36+0.03° 6.41+0.02° 6.42+0.02°
Fresh 69.39+0.39°¢ 69.82+0.77* 70.37+0.62% 70.72+0.36°
Color L*-value " ;
Frozen/Thawed 70.71+£0.50° 70.43+0.43? 70.48+0.72° 70.96+0.65°
syl Fresh 8.55+0.26% 7.63+0.38° 6.98+0.25° 6.86+0.32°
a*-value
Frozen/Thawed 6.98+0.24¢ 6.91+0.22°¢ 6.94+0.27¢ 6.80+0.30°
ool Fresh 8.85+0.26° 9.29+£0.36% 9.53+0.36° 10.08+0.51%
“.value
Frozen/Thawed 9.33+0.20° 9.34+0.23°¢ 9.69+0.52%¢ 10.21+0.54*

All values are expressed as mean * standard deviation (n=6).

Values with different superscripts within a parameter are significantly different (p<0.05).
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formulated with okara
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All values are expressed as mean * standard de-
viation (n=6).
Values with different letters are significantly dif-
ferent (p<0.05).
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Fig. 3 Influence of freezing on the springness of sausages
formulated with okara
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All values are expressed as mean * standard de-
viation (n=6).
Values with different letters are significantly dif-
ferent (p<0.05).
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Fig. 4 Influence of freezing on the cohesiveness of sausages
formulated with okara
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All values are expressed as mean * standard de-
viation (n=6).
Values with different letters are significantly dif-
ferent (p<0.05).
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Fig. 5 Influence of freezing on the chewiness of sausages

formulated with okara
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All values are expressed as mean * standard de-
viation (n=6).

Values with different letters are significantly dif-
ferent (p<0.05).
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Table 6 Influence of freezing on the sensory evaluation of sausages formulated with okara

Rate of okara (%)
Parameter Treatment
0 5 10 15
Fresh 5.29+1.10° 5.48+1.21° 5.33+1.24° 3.90+1.09°
Appearance

Frozen/Thawed 4.00+0.89° 4.52+1.21° 5.24+1.09° 3.95+1.07°
- Fresh 5.23+1.23% 5.27+1.20° 5.36+1.14 5.32+1.17

avor
Frozen/Thawed 5.14+1.32° 5.23+1.31° 5.32+1.29° 5.27+1.49
Fresh 5.36+0.90° 5.41+1.26° 5.23+1.11° 3.36+1.00°

Texture
Frozen/Thawed 3.82+0.96° 4.59+1.22° 5.32+1.13° 3.32+0.89°
o Fresh 5.59+1.10° 5.64+1.09 5.64+1.18 5.45+1.30°

Juiciness - -
Frozen/Thawed 3.64+0.90 4.32+1.09 5.68+1.17* 5.50+1.34°
I Fresh 5.18+1.01%® 5.41+1.05° 5.27+1.28% 3.95+1.25°
aste
Frozen/Thawed 4.68+1.13° 5.23+1.15® 5.27+1.08® 3.91£1.27°
Overall Fresh 5.32+0.95° 5.45+1.06° 5.32+1.25° 3.50+1.06°
'vera

Frozen/Thawed 3.86+0.77° 4.64+0.90° 5.18+1.10® 3.50+0.96°

All values are the mean + standard deviation (n=22).

Values with different superscripts within a parameter are significantly different (p<0.05).
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Effects of Okara Addition on the Quality
of Frozen Sausages
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Summary : In order to utilize okara, a byproduct of soy milk production, and to develop frozen-sausages,
we prepared sausages containing 0, 5, 10, and 15% of okara by substituting cured lean meat with okara
and compared their quality. Frozen vacuum-packed sausages were stored for 7days at —20C before thawing.
The frozen/thawed sausages without okara had a higher amount of drip loss after thawing. However,
the sausages with okara decreased drip loss significantly, and improved the yield after freezing-thawing
treatments. Furthermore, the texture of frozen-sausages without okara deteriorated remarkably, but the
decline was controlled by adding okara up to 10%. Sensory evaluation of frozen-sausages without okara was
very low, but that of frozen-sausages containing 10% okara was higher, which was equal to fresh-sausage
without okara. The sausages containing 15% okara had low sensory evaluation with or without freezing.
Our findings show that okara supplements frozen-sausages with dietary fiber and improves their water
holding capacity and that an okara content of about 10% is appropriate for making good quality frozen-
sausages.

Key words : okara, sausage, freezing, texture, sensory evaluation
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