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7. APPENDICES 

7.1.  Linear equation of whipping cream premix shelf-life during storage 

7.1.1. Moisture content 

      

 (A) (B) 

      

 (C) (D) 

      

 (E) (F) 

Figure 18 The linear equation of whipping cream premix during storage based on moisture content variable at 

(A) Order 0 Temp. 21°C, (B) Order 1 Temp. 21°C, (C) Order 0 Temp. 27°C, (D) Order 1 Temp. 27°C, (E) 

Order 0 Temp. 37°C, (F) Order 1 Temp. 37°C. 
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7.1.2. Water Activity 

      

 (A) (B) 

 

      

 (C) (D) 

 

      

 (E) (F) 

Figure 19 The linear equation of whipping cream premix during storage based on water activity variable at (A) 

Order 0 Temp. 21°C, (B) Order 1 Temp. 21°C, (C) Order 0 Temp. 27°C, (D) Order 1 Temp. 27°C, (E) Order 0 

Temp. 37°C, (F) Order 1 Temp. 37°C. 
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7.1.3. Overrun 1 

      

 (A) (B) 

 

      

 (C) (D) 

 

      

 (E) (F) 

Figure 20 The linear equation of whipping cream premix during storage based on overrun 1 variable at (A) 

Order 0 Temp. 21°C, (B) Order 1 Temp. 21°C, (C) Order 0 Temp. 27°C, (D) Order 1 Temp. 27°C, (E) Order 0 

Temp. 37°C, (F) Order 1 Temp. 37°C. 
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7.1.4. Overrun 2 

      

 (A) (B) 

 

      

 (C) (D) 

 

      

 (E) (F) 

 

Figure 21 The linear equation of whipping cream premix during storage based on overrun 2 variable at (A) 

Order 0 Temp. 21°C, (B) Order 1 Temp. 21°C, (C) Order 0 Temp. 27°C, (D) Order 1 Temp. 27°C, (E) Order 0 

Temp. 37°C, (F) Order 1 Temp. 37°C. 

 

y = -0.081x + 286.7
R² = 0.019

260

270

280

290

300

310

320

0 50 100

O
ve

rr
u

n
 2

 (
%

)

StorageTime (Days)

y = -0.000x + 5.655
R² = 0.014

5.55

5.6

5.65

5.7

5.75

5.8

0 50 100

O
ve

rr
u

n
 2

 (
%

)

StorageTime (Days)

y = 0.033x + 265.9
R² = 0.008

250

255

260

265

270

275

280

285

0 50 100

O
ve

rr
u

n
 2

 (
%

)

StorageTime (Days)

y = 0.000x + 5.582
R² = 0.007

5.52

5.54

5.56

5.58

5.6

5.62

5.64

5.66

0 50 100

O
ve

rr
u

n
 2

 (
%

)

StorageTime (Days)

y = 0.230x + 252.4
R² = 0.257

230

240

250

260

270

280

290

0 50 100

O
ve

rr
u

n
 2

 (
%

)

StorageTime (Days)

y = 0.000x + 5.530
R² = 0.255

5.45

5.5

5.55

5.6

5.65

0 50 100

O
ve

rr
u

n
 2

 (
%

)

StorageTime (Days)



50 

 

 
 

7.1.5. Stiffness 1 

      

 (A) (B) 

 

      

 (C) (D) 

 

      

 (E) (F) 

 

Figure 22 The linear equation of whipping cream premix during storage based on stiffness 1 variable at (A) 

Order 0 Temp. 21°C, (B) Order 1 Temp. 21°C, (C) Order 0 Temp. 27°C, (D) Order 1 Temp. 27°C, (E) Order 0 

Temp. 37°C, (F) Order 1 Temp. 37°C. 
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7.1.6. Stiffness 2 

      

 (A) (B) 

      

 (C) (D) 

      

 (E) (F) 

Figure 23 The linear equation of whipping cream premix during storage based on stiffness 2 variable at (A) 

Order 0 Temp. 21°C, (B) Order 1 Temp. 21°C, (C) Order 0 Temp. 27°C, (D) Order 1 Temp. 27°C, (E) Order 0 

Temp. 37°C, (F) Order 1 Temp. 37°C. 
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7.2. Calculation of whipping cream premix shelf-life at room temperature (25°C/ 

298°K) 

 

7.2.1. Based on Moisture Content Variable 

y = -3.591x + 6,172 

ln k = -3.591 (1/T) + 6,172 

ln k = -3.591 (1/298) + 6,172  

ln k = -5,8783  

k = 0,0028  

Therefore the shelf-life of whipping cream based on its moisture content (order 1) is: 

ts = 
lnQ o−lnQ e

𝑘
   = 

1.42 − ln  3

0.0028
 =  267,18 days  

           

7.2.2. Based on Water Activity Variable 

y = -5.507x + 12,5  

y = -5.507 (1/T) + 12,5 

y = -5.507 (1/298) + 12,5  

y = -5,979 => ln k  

k = 0,00253  

Therefore the shelf-life of whipping cream based on its water activity (order 0) is: 

ts = 
Qo−Qe 

𝑘
   = 

0,367 − 1

 0,00253
 =  250,28 days  
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7.3. One-way ANOVA test 

7.3.1. Moisture Content 

Descriptive Statistics 

Dependent Variable: Moisture_Content   

Time_Point Treatment Mean Std. Deviation N 

0 21 C 1.4200 .04243 2 

27 C 1.4200 .04243 2 

37 C 1.4200 .04243 2 

Total 1.4200 .03286 6 

1 21 C 1.4550 .03536 2 

27 C 1.5100 .02828 2 

37 C 1.4150 .07778 2 

Total 1.4600 .05865 6 

2 21 C 1.4750 .03536 2 

27 C 1.5950 .00707 2 

37 C 1.5900 .07071 2 

Total 1.5533 .07033 6 

3 21 C 1.5150 .02121 2 

27 C 1.6300 .02828 2 

37 C 1.5600 .05657 2 

Total 1.5683 .05981 6 

4 21 C 1.6100 .02828 2 

27 C 1.7400 .01414 2 

37 C 1.7500 .09899 2 

Total 1.7000 .08390 6 

5 21 C 1.7150 .04950 2 

27 C 2.0150 .04950 2 

37 C 1.6700 .08485 2 

Total 1.8000 .17481 6 

6 21 C 1.7500 .02828 2 

27 C 2.1100 .01414 2 

37 C 1.7000 .07071 2 

Total 1.8533 .20304 6 

Total 21 C 1.5629 .12821 14 
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27 C 1.7171 .24821 14 

37 C 1.5864 .13782 14 

Total 1.6221 .18838 42 

 

Moisture_Content_21C 

Duncan     

Storage_Time N 

Subset for alpha = 0.05 

1 2 3 4 

day 0 2 1.4200    

day 14 2 1.4550 1.4550   

day 28 2 1.4750 1.4750   

day 42 2  1.5150   

day 56 2   1.6100  

day 70 2    1.7150 

day 84 2    1.7500 

Sig.  .179 .147 1.000 .356 

Means for groups in homogeneous subsets are displayed. 

 

Moisture_Content_27C 

Duncan       

Storage_Time N 

Subset for alpha = 0.05 

1 2 3 4 5 6 

day 0 2 1.4200      

day 14 2  1.5100     

day 28 2   1.5950    

day 42 2   1.6300    

day 56 2    1.7400   

day 70 2     2.0150  

day 84 2      2.1100 

Sig.  1.000 1.000 .282 1.000 1.000 1.000 

Means for groups in homogeneous subsets are displayed. 
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Moisture_Content_37C 

Duncan    

Storage_Time N 

Subset for alpha = 0.05 

1 2 3 

day 0 2 1.4200   

day 7 2 1.4150   

day 14 2 1.5900 1.5900 1.5900 

day 21 2 1.5600 1.5600  

day 28 2   1.7500 

day 35 2  1.6700 1.6700 

day 42 2  1.7000 1.7000 

Sig.  .060 .116 .080 

Means for groups in homogeneous subsets are displayed. 

 

Moisture_Content_Day_0 

Duncan  

Treatment N 

Subset for alpha = 0.05 

1 

21 C 2 1.4200 

27 C 2 1.4200 

37 C 2 1.4200 

Sig.  1.000 

Means for groups in homogeneous subsets are 

displayed. 

Moisture_Content_Day_14 

Duncan  

Treatment N 

Subset for alpha = 0.05 

1 

21 C 2 1.4550 

27 C 2 1.5100 

37 C 2 1.5900 

Sig.  .069 

Means for groups in homogeneous subsets are 

displayed. 

 

Moisture_Content_Day_28 

Duncan   

Treatment N 

Subset for alpha = 0.05 

1 2 

21 C 2 1.4750  

27 C 2 1.5950 1.5950 

37 C 2  1.7500 

Sig.  .143 .084 

Means for groups in homogeneous subsets are 

displayed. 

Moisture_Content_Day_42 

Duncan   

Treatment N 

Subset for alpha = 0.05 

1 2 

21 C 2 1.5150  

27 C 2 1.6300 1.6300 

37 C 2  1.7000 

Sig.  .086 .223 

Means for groups in homogeneous subsets are 

displayed. 
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7.3.2. Water Activity 

Descriptive Statistics 

Dependent Variable:Water_Activity  

Time_Point Treatment Mean Std. Deviation N 

0 21 C .3670 .00849 2 

27 C .3670 .00849 2 

37 C .3670 .00849 2 

Total .3670 .00657 6 

1 21 C .3875 .00495 2 

27 C .4485 .02192 2 

37 C .4450 .03536 2 

Total .4270 .03591 6 

2 21 C .3945 .00212 2 

27 C .4715 .02616 2 

37 C .4725 .02051 2 

Total .4462 .04271 6 

3 21 C .4355 .01202 2 

27 C .4930 .01556 2 

37 C .5150 .04525 2 

Total .4812 .04284 6 

4 21 C .4815 .00778 2 

27 C .5490 .06081 2 

37 C .5665 .00212 2 

Total .5323 .04862 6 

5 21 C .5075 .01909 2 

27 C .5760 .02546 2 

37 C .5895 .01344 2 

Total .5577 .04225 6 

6 21 C .5375 .00495 2 

27 C .5970 .00990 2 

37 C .5935 .00778 2 

Total .5760 .03047 6 

Total 21 C .4444 .06345 14 

27 C .5003 .08014 14 

37 C .5070 .08278 14 

Total .4839 .07932 42 
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Water_Activity_21C 

Duncan       

Storage_Time N 

Subset for alpha = 0.05 

1 2 3 4 5 6 

day 0 2 .36700      

day 14 2 .38750 .38750     

day 28 2  .39450     

day 42 2   .43550    

day 56 2    .48150   

day 70 2     .50750  

day 84 2      .53750 

Sig.  .079 .505 1.000 1.000 1.000 1.000 

Means for groups in homogeneous subsets are displayed. 

  

Water_Activity_27C 

Duncan     

Storage_Time N 

Subset for alpha = 0.05 

1 2 3 4 

day 0 2 .36700    

day 14 2  .44850   

day 28 2  .47150   

day 42 2  .49300 .49300  

day 56 2   .54900 .54900 

day 70 2    .57600 

day 84 2    .59700 

Sig.  1.000 .184 .096 .156 

Means for groups in homogeneous subsets are displayed. 
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Water_Activity_37C 

Duncan      

Storage_Time N 

Subset for alpha = 0.05 

1 2 3 4 5 

day 0 2 .36700     

day 7 2  .44500    

day 14 2  .47250 .47250   

day 21 2   .51500 .51500  

day 28 2    .56650 .56650 

day 35 2     .58950 

day 42 2     .59350 

Sig.  1.000 .290 .120 .069 .315 

Means for groups in homogeneous subsets are displayed. 

 

Water_Activity_Day_0 

Duncan  

Treatment N 

Subset for alpha = 0.05 

1 

21 C 2 .36700 

27 C 2 .36700 

37 C 2 .36700 

Sig.  1.000 

Means for groups in homogeneous subsets are 

displayed. 

 

Water_Activity_Day_14 

Duncan   

Treatment N 

Subset for alpha = 0.05 

1 2 

21 C 2 .38750  

27 C 2  .44850 

37 C 2  .47250 

Sig.  1.000 .265 

Means for groups in homogeneous subsets are 

displayed. 

Water_Activity_Day_28 

Duncan    

Treatment N 

Subset for alpha = 0.05 

1 2 3 

21 C 2 .39450   

27 C 2  .47150  

37 C 2   .56650 

Sig.  1.000 1.000 1.000 

Means for groups in homogeneous subsets are 

displayed. 

 

Water_Activity_Day_42 

Duncan    

Treatment N 

Subset for alpha = 0.05 

1 2 3 

21 C 2 .43550   

27 C 2  .49300  

37 C 2   .59350 

Sig.  1.000 1.000 1.000 

Means for groups in homogeneous subsets are 

displayed. 
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7.3.3. Overrun 1 

Descriptive Statistics 

Dependent Variable:Overrun_1  

Time_Point Treatment Mean Std. Deviation N 

0 21 C 288.5000 4.94975 2 

27 C 288.5000 4.94975 2 

37 C 288.5000 4.94975 2 

Total 288.5000 3.83406 6 

1 21 C 290.2500 22.98097 2 

27 C 281.1250 7.95495 2 

37 C 235.5000 21.92031 2 

Total 268.9583 30.04514 6 

2 21 C 293.1250 13.61181 2 

27 C 289.8750 2.29810 2 

37 C 263.0000 4.24264 2 

Total 282.0000 16.13769 6 

3 21 C 277.1250 6.18718 2 

27 C 280.8750 1.23744 2 

37 C 251.3750 1.94454 2 

Total 269.7917 14.66409 6 

4 21 C 291.3750 5.83363 2 

27 C 278.6250 1.94454 2 

37 C 260.1250 4.06586 2 

Total 276.7083 14.43556 6 

5 21 C 286.7500 1.06066 2 

27 C 279.0000 4.94975 2 

37 C 271.3750 1.23744 2 

Total 279.0417 7.26019 6 

6 21 C 256.5000 4.59619 2 

27 C 253.1250 4.77297 2 

37 C 255.5000 4.24264 2 

Total 255.0417 3.84518 6 

Total 21 C 283.3750 14.78849 14 

27 C 278.7321 12.14356 14 

37 C 260.7679 17.19947 14 

Total 274.2917 17.52871 42 
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Overrun_1_21C 

Duncan   

Storage_Time N 

Subset for alpha = 0.05 

1 2 

day 0 2  288.5000 

day 14 8  290.2500 

day 28 8  293.1250 

day 42 8 277.1250 277.1250 

day 56 8  291.3750 

day 70 8  286.7500 

day 84 8 256.5000  

Sig.  .088 .244 

Means for groups in homogeneous subsets are displayed. 

 

Overrun_1_27C 

Duncan   

Storage_Time N 

Subset for alpha = 0.05 

1 2 

day 0 2  288.5000 

day 14 8  281.1250 

day 28 8  289.8750 

day 42 8  280.8750 

day 56 8  278.6250 

day 70 8  279.0000 

day 84 8 253.1250  

Sig.  1.000 .183 

Means for groups in homogeneous subsets are displayed. 
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Overrun_1_37C 

Duncan      

Storage_Time N 

Subset for alpha = 0.05 

1 2 3 4 5 

day 0 2     288.5000 

day 7 4 235.5000     

day 14 8   263.0000 263.0000  

day 21 8  251.3750    

day 28 8  260.1250 260.1250   

day 35 8    271.3750  

day 42 8  255.5000 255.5000   

Sig.  1.000 .097 .154 .094 1.000 

Means for groups in homogeneous subsets are displayed. 

 

Overrun_1_Day_0 

Duncan  

Treatment N 

Subset for alpha = 0.05 

1 

21 C 2 288.5000 

27 C 2 288.5000 

37 C 2 288.5000 

Sig.  1.000 

Means for groups in homogeneous subsets are 

displayed. 

 

Overrun_1_Day_14 

Duncan   

Treatment N 

Subset for alpha = 0.05 

1 2 

21 C 8  290.2500 

27 C 8  281.1250 

37 C 8 263.0000  

Sig.  1.000 .197 

Means for groups in homogeneous subsets are 

displayed. 

Overrun_1_Day_28 

Duncan   

Treatment N 

Subset for alpha = 0.05 

1 2 

21 C 8  293.1250 

27 C 8  289.8750 

37 C 8 260.1250  

Sig.  1.000 .662 

Means for groups in homogeneous subsets are 

displayed. 

 

Overrun_1_Day_42 

Duncan   

Treatment N 

Subset for alpha = 0.05 

1 2 

21 C 8  277.1250 

27 C 8  280.8750 

37 C 8 255.5000  

Sig.  1.000 .495 

Means for groups in homogeneous subsets are 

displayed. 
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7.3.4. Overrun 2 

Descriptive Statistics 

Dependent Variable:Overrun_2  

Time_Point Treatment Mean Std. Deviation N 

0 21 C 265.0000 .00000 2 

27 C 265.0000 .00000 2 

37 C 265.0000 .00000 2 

Total 265.0000 .00000 6 

1 21 C 316.8750 12.90470 2 

27 C 259.8750 25.98617 2 

37 C 238.5000 12.02082 2 

Total 271.7500 38.86386 6 

2 21 C 273.2500 9.89949 2 

27 C 258.2500 14.14214 2 

37 C 257.1250 4.06586 2 

Total 262.8750 11.30238 6 

3 21 C 280.7500 1.06066 2 

27 C 281.5000 9.89949 2 

37 C 276.6250 29.52171 2 

Total 279.6250 14.12953 6 

4 21 C 295.3750 13.25825 2 

27 C 281.6250 12.90470 2 

37 C 254.8750 1.23744 2 

Total 277.2917 20.20112 6 

5 21 C 281.2500 15.20280 2 

27 C 270.7500 20.15254 2 

37 C 264.5000 8.48528 2 

Total 272.1667 14.11264 6 

6 21 C 270.7500 31.46625 2 

27 C 254.3750 17.14734 2 

37 C 278.5000 4.59619 2 

Total 267.8750 19.55553 6 

Total 21 C 283.3214 20.41314 14 

27 C 267.3393 15.92338 14 

37 C 262.1607 16.13215 14 

Total 270.9405 19.44550 42 
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Overrun_2_21C 

Duncan    

Storage_Time N 

Subset for alpha = 0.05 

1 2 3 

day 0 2 265.0000   

day 14 8   316.8750 

day 28 8 273.2500 273.2500  

day 42 8 280.7500 280.7500  

day 56 8  295.3750 295.3750 

day 70 8 281.2500 281.2500  

day 84 8 270.7500 270.7500  

Sig.  .264 .091 .099 

Means for groups in homogeneous subsets are displayed. 

 

Overrun_2_27C 

Duncan  

Storage_Time N 

Subset for alpha = 0.05 

1 

day 0 2 265.0000 

day 14 8 259.8750 

day 28 8 258.2500 

day 42 8 281.5000 

day 56 8 281.6250 

day 70 8 270.7500 

day 84 8 254.3750 

Sig.  .066 

Means for groups in homogeneous subsets are displayed. 
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Overrun_2_37C 

Duncan    

Storage_Time N 

Subset for alpha = 0.05 

1 2 3 

day 0 2  265.0000 265.0000 

day 7 4 238.5000   

day 14 8  257.1250  

day 21 8   276.6250 

day 28 8  254.8750  

day 35 8  264.5000 264.5000 

day 42 8   278.5000 

Sig.  1.000 .251 .113 

Means for groups in homogeneous subsets are displayed. 

 

Overrun_2_Day_0 

Duncan  

Treatment N 

Subset for alpha = 0.05 

1 

21 C 2 264.5000 

27 C 2 264.5000 

37 C 2 264.5000 

Sig.  1.000 

Means for groups in homogeneous subsets are 

displayed. 

Overrun_2_Day_14 

Duncan   

Treatment N 

Subset for alpha = 0.05 

1 2 

21 C 8  316.8750 

27 C 8 259.8750  

37 C 8 257.1250  

Sig.  .791 1.000 

Means for groups in homogeneous subsets are 

displayed. 

 

Overrun_2_Day_28 

Duncan   

Treatment N 

Subset for alpha = 0.05 

1 2 

21 C 8  273.2500 

27 C 8 258.2500  

37 C 8 254.8750  

Sig.  .580 1.000 

Means for groups in homogeneous subsets are 

displayed. 

Overrun_2_Day_42 

Duncan  

Treatment N 

Subset for alpha = 0.05 

1 

21 C 8 280.7500 

27 C 8 281.5000 

37 C 8 278.5000 

Sig.  .495 

Means for groups in homogeneous subsets are 

displayed. 
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7.3.5. Stiffness 1 

Descriptive Statistics 

Dependent Variable:Stiffness_1  

Time_Point Treatment Mean Std. Deviation N 

0 21 C 377.5000 3.53553 2 

27 C 377.5000 3.53553 2 

37 C 377.5000 3.53553 2 

Total 377.5000 2.73861 6 

1 21 C 376.8750 4.06586 2 

27 C 377.6250 1.23744 2 

37 C 378.7500 3.18198 2 

Total 377.7500 2.51992 6 

2 21 C 383.8750 1.23744 2 

27 C 372.1250 .17678 2 

37 C 379.1250 4.06586 2 

Total 378.3750 5.61861 6 

3 21 C 377.0000 2.12132 2 

27 C 378.0000 3.53553 2 

37 C 379.5000 3.18198 2 

Total 378.1667 2.58683 6 

4 21 C 384.8750 9.36916 2 

27 C 391.1250 .17678 2 

37 C 382.2500 6.36396 2 

Total 386.0833 6.50320 6 

5 21 C 376.0000 6.36396 2 

27 C 371.8750 .88388 2 

37 C 387.7500 2.47487 2 

Total 378.5417 7.98501 6 

6 21 C 392.6250 .53033 2 

27 C 389.1250 7.60140 2 

37 C 386.8750 4.41942 2 

Total 389.5417 4.71544 6 

Total 21 C 381.2500 6.90666 14 

27 C 379.6250 7.77122 14 

37 C 381.6786 4.94919 14 

Total 380.8512 6.54535 42 
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Stiffness_1_21C 

Duncan   

Storage_Time N 

Subset for alpha = 0.05 

1 2 

day 0 2 377.5000  

day 14 8 376.8750  

day 28 8 383.8750 383.8750 

day 42 8 377.0000  

day 56 8 384.8750 384.8750 

day 70 8 376.0000  

day 84 8  392.6250 

Sig.  .144 .121 

Means for groups in homogeneous subsets are displayed. 

 

Stiffness_1_27C 

Duncan   

Storage_Time N 

Subset for alpha = 0.05 

1 2 

day 0 2 377.5000  

day 14 8 377.6250  

day 28 8 372.1250  

day 42 8 378.0000  

day 56 8  391.1250 

day 70 8 371.8750  

day 84 8  389.1250 

Sig.  .108 .552 

Means for groups in homogeneous subsets are displayed. 
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Stiffness_1_37C 

Duncan  

Storage_Time N 

Subset for alpha = 0.05 

1 

day 0 2 377.5000 

day 7 4 378.7500 

day 14 8 379.1250 

day 21 8 379.5000 

day 28 8 382.2500 

day 35 8 387.7500 

day 42 8 386.8750 

Sig.  .061 

Means for groups in homogeneous subsets are displayed. 

 

Stiffness_1_Day_0 

Duncan  

Treatment N 

Subset for alpha = 0.05 

1 

21 C 2 377.5000 

27 C 2 377.5000 

37 C 2 377.5000 

Sig.  1.000 

Means for groups in homogeneous subsets are 

displayed. 

 

Stiffness_1_Day_14 

Duncan  

Treatment N 

Subset for alpha = 0.05 

1 

21 C 8 376.8750 

27 C 8 377.6250 

37 C 8 379.1250 

Sig.  .721 

Means for groups in homogeneous subsets are 

displayed. 

Stiffness_1_Day_28 

Duncan   

Treatment N 

Subset for alpha = 0.05 

1 2 

21 C 8  383.8750 

27 C 8 372.1250  

37 C 8  382.2500 

Sig.  1.000 .575 

Means for groups in homogeneous subsets are 

displayed. 

 

Stiffness_1_Day_42 

Duncan   

Treatment N 

Subset for alpha = 0.05 

1 2 

21 C 8 377.0000  

27 C 8 378.0000  

37 C 8  386.8750 

Sig.  .723 1.000 

Means for groups in homogeneous subsets are 

displayed. 
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7.3.6. Stiffness 2 

Descriptive Statistics 

Dependent Variable:Stiffness_2  

Time_Point Treatment Mean Std. Deviation N 

0 21 C 363.0000 4.24264 2 

27 C 363.0000 4.24264 2 

37 C 363.0000 4.24264 2 

Total 363.0000 3.28634 6 

1 21 C 374.1250 3.35876 2 

27 C 367.1250 1.59099 2 

37 C 363.7500 8.13173 2 

Total 368.3333 6.19610 6 

2 21 C 379.7500 2.82843 2 

27 C 375.2500 9.54594 2 

37 C 372.7500 2.82843 2 

Total 375.9167 5.61174 6 

3 21 C 383.3750 6.54074 2 

27 C 377.1250 3.71231 2 

37 C 368.1250 4.06586 2 

Total 376.2083 7.85082 6 

4 21 C 387.6250 5.83363 2 

27 C 386.3750 5.12652 2 

37 C 360.0000 2.47487 2 

Total 378.0000 14.42221 6 

5 21 C 377.6250 5.12652 2 

27 C 378.7500 .70711 2 

37 C 374.0000 13.78858 2 

Total 376.7917 6.95057 6 

6 21 C 384.5000 6.71751 2 

27 C 365.6250 10.78338 2 

37 C 380.2500 3.18198 2 

Total 376.7917 10.61769 6 

Total 21 C 378.5714 8.74831 14 

27 C 373.3214 9.25256 14 

37 C 368.8393 8.48789 14 

Total 373.5774 9.51098 42 
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Stiffness_2_21C 

Duncan    

Storage_Time N 

Subset for alpha = 0.05 

1 2 3 

day 0 2 363.0000   

day 14 8  374.1250  

day 28 8  379.7500 379.7500 

day 42 8  383.3750 383.3750 

day 56 8   387.6250 

day 70 8  377.6250 377.6250 

day 84 8  384.5000 384.5000 

Sig.  1.000 .064 .075 

Means for groups in homogeneous subsets are displayed. 

 

Stiffness_2_27C 

Duncan   

Storage_Time N 

Subset for alpha = 0.05 

1 2 

day 0 2 363.0000  

day 14 8 367.1250  

day 28 8 375.2500 375.2500 

day 42 8 377.1250 377.1250 

day 56 8  386.3750 

day 70 8 378.7500 378.7500 

day 84 8 365.6250  

Sig.  .053 .155 

Means for groups in homogeneous subsets are displayed. 

 

 

 

 

 

 

 



70 

 

 
 

Stiffness_2_37C 

Duncan    

Storage_Time N 

Subset for alpha = 0.05 

1 2 3 

day 0 2 363.0000 363.0000  

day 7 4 363.7500 363.7500  

day 14 8  372.7500 372.7500 

day 21 8 368.1250 368.1250  

day 28 8 360.0000   

day 35 8  374.0000 374.0000 

day 42 8   380.2500 

Sig.  .187 .081 .207 

Means for groups in homogeneous subsets are displayed. 

 

Stiffness_2_Day_0 

Duncan  

Treatment N 

Subset for alpha = 0.05 

1 

21 C 2 363.0000 

27 C 2 363.0000 

37 C 2 363.0000 

Sig.  1.000 

Means for groups in homogeneous subsets are 

displayed. 

 

Stiffness_2_Day_14 

Duncan   

Treatment N 

Subset for alpha = 0.05 

1 2 

21 C 8  374.1250 

27 C 8 367.1250  

37 C 8 372.7500 372.7500 

Sig.  .079 .656 

Means for groups in homogeneous subsets are 

displayed. 

Stiffness_2_Day_28 

Duncan   

Treatment N 

Subset for alpha = 0.05 

1 2 

21 C 8  379.7500 

27 C 8  375.2500 

37 C 8 360.0000  

Sig.  1.000 .237 

Means for groups in homogeneous subsets are 

displayed. 

 

Stiffness_2_Day_42 

Duncan  

Treatment N 

Subset for alpha = 0.05 

1 

21 C 8 383.3750 

27 C 8 377.1250 

37 C 8 380.2500 

Sig.  .369 

Means for groups in homogeneous subsets are 

displayed. 
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7.4.  Normality data test 

7.4.1. Temperature treatment 

Tests of Normality 

 

Treatment 

Kolmogorov-Smirnov
a
 Shapiro-Wilk 

 Statistic df Sig. Statistic df Sig. 

Moisture_Content 21 C .188 14 .194 .914 14 .179 

27 C .178 14 .200
*
 .898 14 .105 

37 C .111 14 .200
*
 .978 14 .959 

Water_Activity 21 C .206 14 .111 .909 14 .151 

27 C .154 14 .200
*
 .929 14 .292 

37 C .187 14 .200
*
 .898 14 .105 

Overrun_1 21 C .164 14 .200
*
 .955 14 .642 

27 C .252 14 .016 .841 14 .017 

37 C .194 14 .160 .936 14 .366 

Overrun_2 21 C .113 14 .200
*
 .973 14 .915 

27 C .156 14 .200
*
 .949 14 .544 

37 C .164 14 .200
*
 .960 14 .719 

Stiffness_1 21 C .186 14 .200
*
 .914 14 .180 

27 C .169 14 .200
*
 .880 14 .058 

37 C .143 14 .200
*
 .938 14 .388 

Stiffness_2 21 C .121 14 .200
*
 .967 14 .839 

27 C .131 14 .200
*
 .971 14 .886 

37 C .131 14 .200
*
 .939 14 .408 

a. Lilliefors Significance Correction      

*. This is a lower bound of the true significance.     
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7.5. Correlation test 

Correlations 

  Moisture_ 
Content 

Water_ 
Activity Overrun_1 Overrun_2 Stiffness_1 Stiffness_2 

Moisture_Content Pearson Correlation 1 .812
**
 -.292 -.077 .300 .185 

Sig. (2-tailed)  .000 .060 .629 .054 .242 

N 42 42 42 42 42 42 

Water_Activity Pearson Correlation .812
**
 1 -.468

**
 -.099 .431

**
 .260 

Sig. (2-tailed) .000  .002 .534 .004 .096 

N 42 42 42 42 42 42 

Overrun_1 Pearson Correlation -.292 -.468
**
 1 .467

**
 -.327

*
 .193 

Sig. (2-tailed) .060 .002  .002 .034 .222 

N 42 42 42 42 42 42 

Overrun_2 Pearson Correlation -.077 -.099 .467
**
 1 .021 .525

**
 

Sig. (2-tailed) .629 .534 .002  .897 .000 

N 42 42 42 42 42 42 

Stiffness_1 Pearson Correlation .300 .431
**
 -.327

*
 .021 1 .286 

Sig. (2-tailed) .054 .004 .034 .897  .066 

N 42 42 42 42 42 42 

Stiffness_2 Pearson Correlation .185 .260 .193 .525
**
 .286 1 

Sig. (2-tailed) .242 .096 .222 .000 .066  

N 42 42 42 42 42 42 

**. Correlation is significant at the 0.01 level (2-tailed).      

*. Correlation is significant at the 0.05 level (2-tailed).      
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7.6. Overrun Table  

7.6.1. Cup Code 1532 
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7.6.2. Cup Code 1535 
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7.6.3. Cup Code 1536 
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7.6.4. Cup Code 1537 

 



77 

 

7.7. Decoration properties photos 

7.7.1. Whipped cream premix stored at 21°C from various storage times 

7.7.1.1. Week 0 

 

Figure 24 Photos of decoration properties changes of applied whipped cream (number of cracking and its size) from 5 different angles. Observed on Day 1 and Day 4. 
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7.7.1.2. Week 2 

 

Figure 25 Photos of decoration properties changes of applied whipped cream (number of cracking and its size) from 5 different angles. Observed in 6 days. 
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7.7.1.3. Week 4 

 

Figure 26 Photos of decoration properties changes of applied whipped cream (number of cracking and its size) from 5 different angles. Observed in 5 days.
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7.7.1.4. Week 6 

 

Figure 27 Photos of decoration properties changes of applied whipped cream (number of cracking and its size) from 5 different angles. Observed in 5 days. 
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7.7.1.5. Week 8 

 

Figure 28 Photos of decoration properties changes of applied whipped cream (number of cracking and its size) from 5 different angles. Observed in 6 days. 
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7.7.1.6. Week 10 

 

Figure 29 Photos of decoration properties changes of applied whipped cream (number of cracking and its size) from 5 different angles. Observed on day 0, 1, 3 and 4. 
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7.7.1.7. Week 12 

 

Figure 30 Photos of decoration properties changes of applied whipped cream (number of cracking and its size) from 5 different angles. Observed on day 1-5. 
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7.7.2. Whipped cream premix stored at 27°C from various storage times 

7.7.2.1. Week 0 

 

Figure 31 Photos of decoration properties changes of applied whipped cream (number of cracking and its size) from 5 different angles. Observed on day 1 and 4. 
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7.7.2.2. Week 2 

 

Figure 32 Photos of decoration properties changes of applied whipped cream (number of cracking and its size) from 5 different angles. Observed in 6 days. 
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7.7.2.3. Week 4 

 

Figure 33 Photos of decoration properties changes of applied whipped cream (number of cracking and its size) from 5 different angles. Observed in 6 days. 
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7.7.2.4. Week 6 

 

Figure 34 Photos of decoration properties changes of applied whipped cream (number of cracking and its size) from 5 different angles. Observed in 5 days. 
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7.7.2.5. Week 8 

 

Figure 35 Photos of decoration properties changes of applied whipped cream (number of cracking and its size) from 5 different angles. Observed in 6 days. 
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7.7.2.6. Week 10 

 

Figure 36 Photos of decoration properties changes of applied whipped cream (number of cracking and its size) from 5 different angles. Observed on day 0, 1, 3, 4. 
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7.7.2.7. Week 12 

 

Figure 37 Photos of decoration properties changes of applied whipped cream (number of cracking and its size) from 5 different angles. Observed on day 1-5. 
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7.7.3. Whipped cream premix stored at 37°C from various storage time 

7.7.3.1. Week 0 

 

Figure 38 Photos of decoration properties changes of applied whipped cream (number of cracking and its size) from 5 different angles. Observed on day 1 and 4. 
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7.7.3.2. Week 1 

 

Figure 39 Photos of decoration properties changes of applied whipped cream (number of cracking and its size) from 5 different angles. Observed in 6 days. 
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7.7.3.3. Week 2 

 

Figure 40 Photos of decoration properties changes of applied whipped cream (number of cracking and its size) from 5 different angles. Observed on day 1-5. 
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7.7.3.4. Week 3 

 

Figure 41 Photos of decoration properties changes of applied whipped cream (number of cracking and its size) from 5 different angles. Observed on day 0, 1, 3, 4, 5. 
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7.7.3.5. Week 4 

 

Figure 42 Photos of decoration properties changes of applied whipped cream (number of cracking and its size) from 5 different angles. Observed in 6 days. 
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7.7.3.6. Week 5 

 

Figure 43 Photos of decoration properties changes of applied whipped cream (number of cracking and its size) from 5 different angles. Observed in 6 days. 
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7.7.3.7. Week 6 

 

Figure 44 Photos of decoration properties changes of applied whipped cream (number of cracking and its size) from 5 different angles. Observed in 5 days. 
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