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with Different Models of Dynamic Foam-collapsing Law
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Abstract: Sigma method and Constant method aretwo common. methods for measuring foam stability. Foam stability was estimated by
characteristic parameters of foam-collapsing models established for both methods. Results showed that two foam collapse modelks proposed by
Sigma and Constant methods were both significant during measuring period.(1-5min) in this study, while there were significant differences in
prediction accuracy and evaluation results for foam stability. Foam collapse model proposed by Sigma method exhibited better prediction
accuracy for the whole collapsing process. Pearson correlation analysis indicated that Sigma method correlated well with Chinese standard
method. Moreover, results from relationships between ‘composition” and foam stability of beer samples further confirmed tha proteins
(MW=>5,000) are decisive foam promoters in beer.
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Fig.1 Modified measuring device for foam stability
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Fig.2 Foam-collapse profiles of 21 beer samples as plotted by
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Fig.3 Foam-collapse profiles of 21 beer samples as plotted by
In(F)
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Table 1 Comparison of foam-collapse mathematic models with equations of In(V0/V)=kt and In(F)=a+bt separately

Sigma & #8493 AR In(Vo/V)=kt

Constant 14 %1 8974 J0 A In(F)=a+bt

HEE i MARER FE P RE o MEiHR Fm P AR
bl 0.535 0.980 244 <.0001 v -0.065 0.819 18.1 0.0131
b2 0.748 0.989 437 <.0001 A -0.065 0.967 118 0.0004
b3 0.569 0.969 157 <.0001 A -0.051 0.973 145 0.0003
b4 0.617 0.989 456 <.0001 v -0.078 0.977 170 0.0002
b5 0.657 0.989 463 <.0001 v -0.176 0.962 102  0.0005
b6 0.677 0.984 315 <.0001 Y -0.116 0.957 89.3 0.0007
b7 0.560 0.983 290 <.0001 Y -0.171 0.978 175 0.0002
b8 0.683 0.972 174 <.0001 -0.074 0.989 362 <.0001 v
b9 0.626 0.983 281 <0001 v -0.091 0.954 83.0 0.0008
b10 0.730 0.937 74.7 0.0003 v -0.050 0.931 54.2 0.0018
b1l 0.747 0.995 904 <.0001 v -0.192 0.964 106 0.0005
b12 0.600 0.980 243 <.0001 Y -0.210 0.958 90.5 0.0007
b13 0.596 0.990 509 <.0001 -0.094 0.993 584 <.0001 v
b14 0.546 0.984 300 <.0001 -0.080 0.996 912 <.0001 v
b15 0.348 0.999 7939 <.0001 Y -0.106 0.965 109 0.0005
b16 0.360 1.000 47128 <.0001 v -0.115 0.981 207 0.0001
b17 0.506 0.985 326 <.0001 v -0.060 0.962 102 0.0005
b18 1.060 0.980 244 <.0001 -0.111 0.988 329 <.0001 v
b19 0.789 0.991 542 <.0001 v -0.248 0.981 206 0.0001
b20 0.987 0.983 284 <.0001 -0.099 0.987 293 <.0001 v
b21 0.719 0.989 443 <.0001 -0.186 0.996 927 <.0001 v
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Table 2 Pearson correlation matrix of three foam assessment

methods (Sigma methods, Constant method, Stop-watch

method)
Pearson ) . . .
. Sigmafa RAFRIM  BHEHE
Sigma {4 1.000 0.070 0.807**
WREZH 0.070 1.000 0.085
) 0.807** 0.085 1.000

7 : Sigma 18, 8K F R Bife ek et ia] 45 K R Sigma i .
Constant &Aefyk FM A, ** & 7EP<0.01 2.
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Table 3Sigma value and compositional properties of 21 beer
samples
i Signa # FALSE HHTE BMHA BREATK
su i 4E (mg/mL) /(mg/mL) @ /(mg/mL) /(% V)  EIP
bl 112.05 32.9 2.27 0.238 4.6 115
b2 80.23 242 2.13 0.168 25 8
b3 105.39 305 3.00 0.339 4.6 10.5
b4 9731 314 2.69 0.177 4.3 11.2
b5 91.37 324 4.30 0.222 43 11.1

b6 88.68 32.8 2.20 0.157 3.3 10
b7 107.23 38.3 2.67 0.232 3.7 11
b8 87.91 35.0 2.63 0.256 4.5 10.8
b9 95.88 34.4 2.83 0.230 4 10
b10 82.23 29.9 3.59 0.286 3.6 10
b1l 80.35 33.7 2.97 0.205 4.1 11.8
b12 99.96 37.7 3.50 0.229 3.7 11
b13 100.60 29.3 3.53 0.251 4.3 11
b14 109.8538.5 3.77 0.280 5 11.35

b15 172.48 35.6 547 0.547 54 12.7
b16.166.46 38.5 5.94 0.567 53 12.7
b17 118.63 42.6 3.68 0.383 4.7 11.4

b18 56.63 41.1 2.70 0.214 4 11
b19 76.00 30.9 3.20 0.190 3.3 10
b20 60.82 13.1 2.55 0.154 3.9 8.1
b21 83.50 41.7 2.80 0.185 4.3 12
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