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Application of a Computerized Least-Cost Formulation
in Processing an Emulsion-Type Sausage
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Abstract

A computeized least-cost formulation program was applied to process emulsion-type sausages. The
input data in formulation were utilized with the database which had been established in the previous
study. The formulation results may provide Korean meat processors with actual examples. Meat-grade
system made these examples more useful. The results of manufacturing test were as follows. The
actual cohesiveness from manufactured sausages didn’t correspond to the predicted values, but increa-
sed as the predicted values increased. These gabs caused by the different processing conditions bet-
ween the model system and the actual processing. Hardness as well as cohesiveness could be used
as the desirable index of a sausage texture. Comparing the cohesiveness and hardness of commercial
frankfurters with those of test sausages, bind value constraint of 0.16~0.17 in this test formula can

be utilized for an actual formulation.
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Table 1. Approximate sausage formulations with va-
rious bind value constraints of treatment

Treatments

(Bind value I II I v \Y%
constraint) (0.160) (0.170) (0.180) (0.190) (0.200)
Ingredients

Pork meats 78.6%

Ice water 16.4%

Salt 2.2%

Starch 1.5%

White pepper 1857 ppm

Nutmeg 457 ppm

Ascorbic acid 386 ppm

Sodium nitrite 100 ppm

Total 100% 100% 100% 100% 100%
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| Grind raw meats ’— 1/4 inches plate

Add half ice, salt,
ascorbate, nitrite

1 First chop

[

r Second chop ‘
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I

[ Smoke 54C, 15 min(damper open)
60T, 15 min(damper closed)
71T, 30 min
77C, 30 min

17 Cold shower

Fig. 1. Method of frankfurter manufacturing
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Table 2. Least cost formula for all meat frankfurter printout information from computer

Product Specification

Optimum Formulation

Constraints Unit Min. Actual Max. Ingredient Amount(%) Cost W/kg Used price
Moisture % 0.0 57.68 70.0 Pork backfat 2349 660 155.0
Fat % 20.0 23.59 35.0 Lamb ham 30.00 2500 750.0
Protein % 11.16 Goat picnic 5.11 2400 122.6
Bind 0.18 0.18 MDTM? 20.00 1050 210.0
Color ppm 50 74.76 Spices 5.00 1 0.1
Meat % 70 78.60 Ice 16.40 1 0.2
Spices %e 5.0 5.00 5.0
Ice % 16.4 16.40 16.4
Total 100.00 1737.9*
Other
Pork 0.00
Venison 0.00
Lamb 0.00
Goat 0.00
Broiler 0.00
Turkey 0.00
Phesant 0.00
*Final product price (W/kg)
“Mechanically deboned turkey meat
Table 3. Least cost formula for pork frankfurter printout information from computer
Product Specification Optimum Formulation
Constraints Unit Min. Actual Max. Ingredient Amount(%) Cost W/kg Used price
Moisture % 0.0 56.70 70.0 Pork picnic 26.24 3450 905.3
Fat %e 20.0 24.10 35.0 Pork ham 25.92 3450 894.2
Protein % 11.70 Pork backfat 26.44 660 1745
Bind 0.18 0.18 Spices 5.00 1 0.1
Color ppm 50 50.00 Ice 16.40 1 0.2
Meat %o 70 78.60
Spices % 5.0 5.00 5.0
Ice e 16.4 16.40 16.4
Total 100.00 1974.3*
Other
Pork loin 0.00 4000 0.0
Pork butt 0.00 3950 0.0
Pork belly 0.00 4100 0.0

*Final product price (W/kg)
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Table 4. Least cost formula for veminson frankfurter printout information from computer
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Product Specification

Optimum Formulation

Constraints Unit Min. Actual Max. Ingredient Amount(%) Cost W/kg Used price
Moisture % 0.0 51.82 70.0 Venison
Fat % 20.0 32.10 35.0 picnic 39.30 4700 1847.1
Protein % 10.68 Pork ham 3.14 3450 108.3
Bind 0.18 0.18 Pork backfat 36.16 660 238.7
Color ppm 50 122.68 Spices 5.00 1 0.1
Meat % 70 78.60 Ice 16.40 1 0.2
Spices % 5.0 5.00 5.0
Ice % 164 16.40 16.4
Total 100.00 2194.4*
Venison % 39.3
Other
Pork picnic 0.00 3450 0.0
Pork loin 0.00 4000 0.0
Pork butt 0.00 3950 0.0
Pork belly 0.00 4100 0.0
Venison ham 0.00 5000 0.0

*Final product price (W/kg)

Table 5. Least cost formula for poultry frankfurter printout information from computer

Product Specification

Constraints Unit Min. Actual
Moisture % 0.0 59.74
Fat % 20.0 22.58
Protein % 12.63
Bind 0.18 0.18
Color ppm 50 50.00
Meat % 70 78.60
Spices % 5.0 5.00
Ice % 16.4 16.40
Poultry % 39.3 39.3

Max.

70.0
35.0

5.0
16.4

Optimum Formulation

Ingredient

Pork backfat
Pork picnic
Venison
picnic

BSB*
MDTM?
Spices

Ice

Total

Other
Broiler leg
BB¢

BSL¢
Turkey leg

Cost W/kg Used price

Amount(%)

21.87 660
9.17 3450
8.27 4700

19.30 3900

20.00 1050
5.00 1

16.40 1
0.00 4000
0.00 3900
0.00 4000
0.00 2300

144.3
3164

3887
752.7
210.0
0.1
02

1812.4*

0.0
0.0
0.0
0.0

*Final product price (W/kg)
“Broiler skinned breast
®Mechanically deboned turkey meat

‘Broiler breast

9Broiler skinned leg
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Table 6. Least-cost pork frankfurter formulations with
various bind value constrains

Treatments

(Bind value I 11 I v A
constraint) (0.160) (0.170) (0.180) (0.190) (0.200)
Ingredients

Picnic 301 282 262 243 -
Ham 12.7 193 259 325 626
Loin - - — - —
Butt - - - - -
Belly - - - - -
Backfat 358 311 265 218 16.4
Ice water 164 164 164 164 164
Spices 50 5.0 5.0 5.0 5.0
Total 100.0 1000 1000 1000 100.0

Table 7. Characteristics of pork frankfurter formula-
tions with various bind value constaints

Treatments

(Bind value I i Il IV A%
constraint) 0.160) (0.170) (0.180) (0.190) (0.200)
Items

Moisture(%) 5067 5369 5670 5971 6160
Fat(%) 3205 2807 2410 2013 1668
Protein(%) 996 1083 1169 1256 1345
Cohesiveness 0160 0170 0180 0.190 0200
Color(ppm) 50 50 50 50 50

Meat content(%) 786 786 786 78.6 786
Cost(W/kg) 17142 18442 19742 21041 22550
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Table 8. Predicted and actual texture properties and
pigment content of formulated frankfurter sausage pro-
ducts

Treatments

(Bind value I 11 I v \%
constraint) (0.160) (0.170) (0.180) (0.190) (0.200)
Ingredients

Predicted

cohesiveness 0160 0170 0.180 0.190 0.200
Actual

cohesiveness 0.195 0225 0246 0.253 0.257
Actual

hardness(kg) 16 2.0 2.2 2.6 29
Predicted

color(ppm) 50 50 50 50 50
Actual

color{ppm) 102 102 102 102 102

Table 9. Textire properties and total pigment content
of commercial frankfurters

C Cohesi- Hardness Total pigment
ompany veness (kg content(ppm)
A 0.220 1.9 119
B 0.243 2.3 105
C 0.201 14 49
D 0.225 0.8 115
X 0.222 1.6 97
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