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Effects of Processing Temperature and Relative Humidities on the Sausage
Cooking Time and Prediction Models of Cooking Time

Sang-Sun Hur and Yong-Hee Choi
Department of Food Engineering, Kvimgpook National University, Taegu
Abstract

The most important factors in the cooking process which is a main process in the sausage manu-
facture are cooking temperature and relative humidity. In order to design energy efficient processes
in cooking, accurate data for the process parameters are necessary. Therefore, texture profiles were
analysed and weight losses were measured at different process conditions of the forementioned fac-
tors and at different sizes of sausage. The prediction model for the sausage cooking time was then
developed by the SPSS computer program. The models were developed as a function of cooking
temperature, relative humidity and the diameter of sausage by analyszing the scattergram. Then the
model obtained could predict the values within 2.5% error. The higher temperature and relative
humidity are the less changes of weight during sausage cooking. As the results of measuring physical
properties, the values of hardness and cohesiveness at different temperatures and humidities were so
much changed, while the values of elasticity and chewiness had little differences.
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Fig. 1. Schematic of experimental apparatus used

for sausage cooking process
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Table 1. Conditions employed for texture profiles of
sausage using the instron texturementer

item Condition

1.5cm x 1.5¢m x

0.5¢cm(h)
% detormation 73
Crosshead Speed (mm/min) 50
Chart Speed (mm/min) 100
Clearance (mm) 4

Sample height {mm) 1
Plunger I)mm(ter (mm)
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Table 2. Values of R-square in each function at
various temperatures

Function R-square
) 87591
f(n(T) 87881
f(1/T) 87928
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n(t) (T)+ "

where

T : Temperature of cooking chamber (C)
t . Cooking time (min)

A,, A, Coefficient values
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Fig. 2. Comparison of predicted and observed ef-
fects of temperature on cooking time of sausage at
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where

R : Relative humidity of cooking chamber

t . Cooking time (min)

A,, A, Coefficient values
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Table 3. Coefficient values and standard error for the model of cooking time when temperature is assumed

to be a indepenent variable

Relative Diameter Coefficient values Standard Standard %
humidity (%) (cm) A Ay error error (%)
1.5 605.35183 -3.0935299 2.71 2.32
30 2.5 599.26203 -2.6730169 1.30 0.79
3.0 589.02128 -2.3340341 7.00 3.46
1.5 616.11858 -3.4652191 2.30 2.48
40 2.5 608.80304 -3.0164488 1.94 1.47
3.0 624.41958 -3.0149891 1.29 0.79
1.5 588.65766 -3.2610805 1.22 1.54
50 2.5 615.12621 -3.2904570 2.19 2.01
3.0 623.05906 -3.1706195 243 1.77
1.5 574.22714 -3.1884454 1.20 0.34
60 2.5 626.31095 -3.6123517 3.87 4.22
3.0 611.65440 -3.1893703 0.78 0.67
15 584.25338 -3.5593606 1.77 0.64
80 2.5 605.79129 -3.5297522 1.61 2.21
3.0 608.10124 3.66 3.83

-3.3367414

Table 4. Coefficient values and standard error for the model of cooking time when relative humidity is

assumed to be a independent variable

Temperature Diameter Coefficient values Standard Standard %
(&) (cm) Ay A, error error (%)
1.5 -0.7566323 4.6237993 0.01 0.01
70 2.5 -0.80651044 4.9228683 3.64 1.44
3.0 -0.76731417 5.1902201 4.46 1.39
1.5 -0.79028391 4.0380163 1.29 1.25
75 2.5 -0.77503167 4.3748744 245 1.72
3.0 -0.79081627 4.5647059 3.88 2.23
1.5 -(.68804451 3.653196 1.28 1.98
80 2.5 -(.82436384 3.8377861 1.70 1.96
3.0 -0.77371006 4.0767666 2.08 1.97
1.5 -0.77653182 3.0992622 1.73 4.36
85 2.5 -0.77553808 3.4286531 1.62 293
3.0 -0.77354815 3.6458345 1.81 2.64
1.5 -0.62207735 2.8405712 0.91 3.34
90 2.5 -(.84885400 2.9385500 1.33 3.70
3.0 -0. b()‘34 % 318 3.64 7.97

3.3392852
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fects of relative humidity on cooking time of
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ot IZUAZknke] A

A7 A7k AZTAIE HAEss] s siA
Fig. 43} 70| Graph & zAslgich, 28leld ¥& wi
o} Frol 2 Aol A& 2=k AL b A
A ez gov @ o o] 27Xkl gt &
F3AZ vetlo] Scattergram 5 24 '3P°4 R -square
He b 2 el (DY/T)E #
Ao g F¥sioch,

In(t)=A{D?/T)+A, (3)

where

T : Temperature of cooking chamber (C)

D : Diameters of Sausage (cm)

t . Cooking time (min)
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Table 5. Values of R-square in each function at

various diameters

Function R-square

(L)
(D)
f(D¥1)

87628
87928
86882

Table 6. Coiefficient values and standard error for the final model

Coefficient values of a model

A, A, Ay
569.49476 -0.77450298

6. 148() )/H

Standard Standard %
o A4 error error (%)
—&/%19[4() 2.63 2.49
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Table 7. Texture profile analysis values on sausage at different temperatures and relative humidities

T.P.A Hardness Cohesiveness Elasticity Chewiness
Temp (°C) RH (%) \ (N) -) (m) 4]
70 5.34 0.424 0.023 0.052
75 5.64 0.434 0.022 0.054
80 30 5.75 0.392 0.019 0.043
85 5.17 0.351 0.019 0.034
90 5.36 0.359 0.019 0.037
70 556 0.422 0.020 0.047
75 5.16 0.399 0.021 0.043
80 40 475 0412 0.021 0.041
85 478 0.371 0.021 0.037
90 6.72 0.382 0.022 0.056
70 5.94 0.345 0.019 0.041
75 i 6.15 0.347 0.022 0.040
80 50 6.36 0.416 0.022 0.058
85 4.06 0.420 0.019 0.037
90 414 0.430 0.020 0.034
70 5.81 0.332 0.022 0.042
75 431 (.384 0.021 0.033
80 60 5.82 0.422 0.021 0.052
85 6.24 0.439 0.021 0.058
90 412 0.383 0.022 0.035
70 510 0.387 0.022 0.040
75 496 0352 0.022 0.037
80 80 5.28 0.404 0.020 0.043
85 5.37 0.345 0.021 0.041
90 497 0.349 0.020 0.033
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Table 8. Effect of temperature and relative humidi-
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ty on cooked sausage weight
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Temperature Relative Cooked Sausage
(°C) Humidity (%) Weight (g)
70 30 7.03
40 7.13
50 7.80
60 8.30
80 8.21
75 30 7.36
40 7.20
50 8.61
60 8.80
80 8.02
80 30 8.42
40 9.03
50 8.80
60 9.31
80 9.36
85 30 915
40 9.07
50 9.01
60 942
80 987
90 30 10.11
40 10.25

50
60
80

10.24
1606
14.83
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