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Study on the Change Rules of Parameters of Luzhou-flavor Liquor in Pits &
Their Correlations (II) : Temperature and Its Mathematical Model

ZHOU Xinhu', CHEN Xiang', YANG Yong', LUO Huibo? and HUANG Zhiguo?
(1.Yanghe Distillery Co. Ltd., Sugian, Jiangsu 223800; 2. Sichuan University of Science & Engineering, Zigong, Sichuan 643000, China)

Abstract ; Temperature is one of the important factors influencing microbial fermentation. Different pit-entry temperature and different tempera-
ture change trend in pits have different effects on liquor quality and liquor yield. In this study, the temperature at different spatial location in pits
was monitored by using digital pit thermometer through repeated times, then temperature change curve was described and the relative mathemati-
cal model was established. The results showed that pit-entry temperature and temperature change trend in pits were obviously influenced by envi-
ronmental temperature, and temperature change curve in pits was basically in accord with the description by traditional experience (rise slowly in
prior stage, keep stable in medium stage, and decline slowly in late stage) except for the first production turn, and eighth order Gaussian function
curve model had satisfactory fitting effects on temperature data, which was very close to the initial data of each production turn or at each spatial
location with the difference merely in specific parameters.
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2.2

General model Gauss8 :
f(x)=a,xexp { —[(x=b,)/c,]*} +a,xexp { —((x=b,)/c,)*| + asx
exp | —((x=bs)/c3)*} +asxexp { —((x—bs)/cs)*| +asxexp {—((x—bs)
fes)?tFagxexp {—((x=be)/ce)* |+ a;xexp {—((x=b)/c7)*|+ asx
exp {—((x—bs)/cs)*|
Coefficients (95 % ):
a,=—0.1572(~0.5686,0.2543) b,=23.88(21.62,26.14)
¢ =2.979(-1.728,7.687) a,=-1.544(-61.34,58.25)
b,=27.4 (-2.704,57.51) €, =9.609(-45.14,64.36)
a;=0.2474(-0.1125,0.6072) b;=16.56(15.62,17.5)
c;=2.425(0.46,4.39) a,=-0.1107(-0.2306,0.009173)
b, =34.24(33.37,35.1)  ¢,=1.337(~0.3894,3.063)
a;=1.699(-495.3,498.7)  bs=45.53(-88.12,179.2)
cs =12.68(-604, 629.4) ag=22.54(-153.1,198.2)
bs =65.95(=527.9,659.8) s =38.4(—4257,4334)
2, =4.048(=11.12,19.22) b, =—0.8021(=6.91,5.305)
¢ =4.679(~0.2436,9.601)  a,=22.35(~1891, 1935)
bs=19.59(~376.9, 416.1) c;=21.81(=397.5, 441.1)
Goodness of fit;

SSE ( ):0.1454 ;R—square ( ):0.9999;

Adjusted R—square (
( ):0.04403,

):0.9999; RMSE
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