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Abstract: The characteristics of the luminance (L") vs. gelation time (t) curves of glucono delta-lactone (GDL)-induced sol-gel transition
in soy protein isolate (SPI)-dextran (DEXT) mixture were analyzed by tracking the luminance values. The results showed that the L™t curves
had an “S-shaped” pattem. Six different mathematical regression models were fitted to the L™-t curves, and the results were compared. Under
sonication trestment at different intensitiesand after the addition of SPI-graft-DEXT (SPI-g-DEXT) conjugates, the Boltzmann function L™ =L"
+ (L"1-L") /(1 +exp ((t-te /dt)) was the best fitting model with the highest correlation coefficient RZ, minimum residual sum of squares
(RSS) between the actual and simulated values, strong'adaptability, and exp licit physical meanings that the corresponding model parameters had.
Three aress with specific characteristics of the L™=t.curves were explicitly designated using the Boltzmann function as follows: lower sol phase,
sol/gel phases in coexistence, and upper gel phase. Based on the changes in dynamic luminance, a novel quantitative method for analyzing the
initial gelation time, total gelation time, and gelation velocity of the GDL-induced solgel transition process in SPIDEXT mixtures was
proposed.
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Fig.1 L -tcurve for dynamic monitoring of the sol-gel transition
in SPI/DEXT mixtures
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Fig.2 L™t curve fitting results for typical sol-gel transition
process in SPI/DEXT mixtures
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Table 2 R? values for regressions using different functions
HEHE B FAEA
W Boltzmann Logistic Gompertz Richards Weibull
X+ A8 0.996 0.946 0.940 0.983  0.996

285 0.997 0.944 0.935 0.854  0.997
380 0.997 0.944 0.934 0.990 0.997
475 0.996 0.949 0.940 0.852  0.996
570 0.996 0.958 0.950 0.986  0.995
665 0.995 0.952 0.945 0.981 0.994
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Table 3RSS values for regressions using different functions
A B HFE oy A A
W Boltzmann Logistic Gompertz Richards Weibull

Xt B2, 9.68 171.12  193.45 5319 11.78
285 10.53 233.74 27555 60281 899
380 8.86 238.39  281.45 40.59 7.94
475 15.01 21464 255.09 61342 15.02
570 12.31 16797 198.35 5479 14091
665 17.84 192.89  223.32 7429 2121
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Table 4 R? values for regressions using different functions

Logistic Boltzmann

SPI-g-DEXT oy FAR A
/(m/m)  Boltzmann Logistic Gompertz Richards Weibull
X B8 0.996 0.949 0.940 0.852 0.996

+0.10% 0.996 0.946 0.940 0.983 0.996
+0.20% 0.997 0.944 0.935 0.854 0.997
+ 0.30% 0.997 0.944 0.934 0.990 0.997

+ 0.40% 0.988 0.963 0.956 0.768 0.986
+0.50% 0.995 0.952 0.945 0.981 0.994

5 RATEEHEVART RSS {EELE

Table 5 RSS values for regressions using different functions

SPI-g-DEXT ofy AR A

/(m/m) Boltzmann Logistic Gompertz Richards Weibull
<t B2 15.01 214.64 255.09 613.42 15.02

+0.10% 9.68 171.12 193.45 53.19 11.78

+0.20% 10.53 233.74 275.55 602.81 8.99

+0.30% 8.86 238.39 281.45 40.59 7.94

+0.40% 39.70 12859 153.93  791.01.. 41.96

+ 0.50% 17.84 192.89 223.32 74.29 21.21
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