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Development of Fat-substituted Sausages

Sadahito INOUE

In recent years, consumers have been exhibiting increasing interest in reducing animal fat, choles-
terol and calorie intakes. A fat-free sausage would benefit this trend, and in this study, sausages were
produced by substituting vegetable oil for pork back fat.

As the fat-substituted sausages did not emulsify satisfactorily, okara was determined to be an
essential additive. Even with okara added, however, the color of the fat-substituted sausage was
undesirable and, compared to the control product, processing yields, gel strength, and shear values were
low. All these shortcomings were mitigated to a remarkable degree by the addition of whey protein,
egg whites and blood plasma. '

Separately, bacterial counts were taken from okara products. As these counts were found to be
high, the okara was subjected to boiling at 100°C for 15 minutes. This pasteurization was found to
sterilize the okara to a satisfactory level without any sacrifice in quality. It is worth noting here that

the oil holding mechanism at work in okara is a capillary action induced by the overlapping of the empty

cell walls.
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Table 1 Formulation ingredients (%)
Ingredients Control Test 1 Test 2 Test 3 Test 4 Test 5 Test 6 Test 7
Pork lean 50.00 50.00 42.50 41.70 42.50 42.50 42.50 42.50
Pork back fat 20.00 - - - - - - -
Vegetable oil - 20.00 20.00 20.00 20.00 20.00 20.00 20.00
OKARA - - 7.50 7.50 7.50 7.50 7.50 7.50
Soy protein 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00
Skim milk - — - 0.80 - - - -
Whey protein — - — — 10.00 - - 3.00
Egg white - - ¢ — - — 10.00 — 4.00
Blood plasma — - — - - - 10.00 3.00
Sodium chloride 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20
Sodium nitrite 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Phosphates 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
M. S. glutameate 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Seasoning 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
sugar 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Starch 2.60 2.60 2.60 2.60 2.60 2.60 2.60 2.60
Ice water 20.29 20.29 20.29 20.29 10.29 10.29 10.29 10.29
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Table 2 Quality of control and fat-substituted sausages

Control Test 1 Test 2 Test 3 Test 4 Test 5 Test 6 Test 7
Processing yield 99.40 93.13 93.57 96.70 95.87 92.16 92.59 95.79
Hunter L (lightness) 63.76 53.41 73.54 73.19 71.29 71.24 64.23 66.02
Color a (redness) 13.08 13.07 8.05 8.17 9.69 8.80 13.27 13.08
Nmbers b (vellowness) 9.70 10.01 12.29 12.60 12.49 12.32 12.10 11.77
Gel strength 1437.00 No data 1382.20 1226.40  1223.80 1411.00 1229.80 1431.80
Shear value 738.20 No data 587.60 535.00 469.40 834.40 548.20 704.60
Processing yield: 9%, Color: Hunter color numbers, Gel strength: g, Shear value: dyn/cm?
Table 3 Sensory evaluation of control and fat-substituted sausages
Sensory attribute
Color Texture Flavor
Control Desirable Desirable
Test 1 - No emulsion -
Test 2 Very poor Not springy, Extremely firm Extremely weak to unpleasant
Tset 3 Poor Extremely springy and soft Strong soybean flavor
Test 4 Poor Extremely firm, Feels rough Mask soy been flavor well
Test 5 Poor Desirable Soybean-like
Test 6 Very intensive Generally good Amino acid-like
Test 7 Similar to control Similar to control Generally good
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Table 4 EEffect of various sterilization treatments
on OKARA bacterial count and quality of
final products containing vegetable oil

100°C/15min  100°C/30min  121°C/15min
Bacterial count of OKARA N.D N.D N.D
Quality of products
Gel strength 1278 913 1137
Shear value 682 606 545

Moisture 51.96 49.51 49.61

Bacterial count: %10 cfu/g, Gel strength: g
Shear value: dyn/cm, Moisture: 9%
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icrophotograph of OKARA
The OKARA Structure consists of
overlapping empty ceils. (X 200)
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