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Real-time Detection & Establishment of Mathematical Model of Temperature
Change Curve of Fermented Grains in Fermentation Process

HUANG Zhi-guo,LUO Hui-bo, CHNEG Tie-yuan and LI Guang-hui
( Liquor-making Biotechnology & Application Key Lab of Sichuan Province, Sichuan University of Science &
Engineering , Zigong, Sichuan 643000, China)

Abstract: Temperature is one of the important influencing factors in microbial fermentation. Temperature change of fermented grains is deter-
mined by collaboration of environmental temperature (mainly land temperature) and microbial growth and metabolism in pits. In the experi-
ments, real-time detection on fermented grains temperature of three pits in the distillery (located in south Sichuan) was done by use of pits tem-
perature detection system, then temperature change curve was described and the relative mathematical model was established. The results
showed that the temperature change curve was basically in accord with the description by traditional experience (slow culture in prior stage,
strong culture in medium stage, and declining culture in late stage). Besides, Gaussian Fitting had satisfactory fitting effects on temperature data,
which indicated that the use of temperature curve model to forecast the change trend of temperature curve in the whole fermentation process was
feasible. (Tran. by YUE Yang)
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General model Gauss8:
Sx)=ayxexp{~[(x—b1)/c 1]} +axexp{-[(x—b,)/c ]} +asx
exp{-[(x—b3)lca]}+asxexp{-[(x~b)/c]}+asxexp{-[(x~bs)
[es] Y rasxexp{—[(x—be)/ce] I +arxexp{-[(x—b7)/c;]*}+asxexp
{-[(c=bg)lcal}
Coefficients (with 95% confidence bounds) .
2,=15.81 (-193.6,225.2) b,=10.88 (-6.381,28.15)
¢,=5.263(-19.86,30.39)
a,=14.69 (-135.1,164.5) b,=17.18 (~7.832,42.19)
€,=6.803(-22.08,35.68)
a;=13.88 (-144.9,172.6) bs=5.306 (-3.438,14.05)
€:=4.531(-17.98,27.04)
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a,=10.8 (-83.33,104.9) b,=25.87 (-1.063,52.81) ,
€,=9.096(-25.54,43.73)

a;=9.061 (-110.3,128.4) bs=36.96 (-14.72,88.64) , o
€s=12.85(-43.55,69.25)

a:=14.4 (-56.7,85.49) be=0.3552 (-5.037,5.748) ,
=3.617(~2.063,9.297) ,

a;=8.753 (-227.9,245.4) b,=55.62 (9.878,101.4) ,
€,=24.08(-304,352.2)

2;=31.84 (-1830,1893) bg=132.7 (-3549,3814)
Cs=48.43(-2519,2616)

Goodness of fit: SSE: 1.123 R-square: 0.9994 Ad-
justed R-square: 0.9992 RMSE: 0.138
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