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Application of glucoamylase in waste lees Baijiu
production of sesame—flavor
ZONG Xu-yan'® WANG Xiang-yu’ LI Li'~ LIU Jie* LIAO Hua-qiao'

( 1.Sichuan University of Science & Engineering Zigong 643000 China;
2.Liquor Making Bio—Technology & Application of Key Laboratory of Sichuan Province Zigong 643000 China;
3.Qingdao Genyuan Biotechnology Group Co. Ltd. Qingdao 266000 China;
4.Sunrise SolarEast Co. Ltd. Testing Center Lianyungang 222005 China)

Abstract: Three types of glucoamylase were studied in Baijiu production from waste lees of sesame — flavor. E1 is liquid
glucoamylase.E2 is solid glucoamylase.E3 is liquid complex glucoamylase.It was compared of the amount of residual starch the
amount of alcohol the amount of residual glucose and the accumulation of lactic acid and acetic acid in pit—out waste lees that
used with three types of glucoamylase in large scale and lab scale.Pit—out waste lees of large scale were also analyzed with
GC—-MS and sensory evaluation.The results showed that residual starch contents in fermented grains with E3 were lower than the
other two types of glucoamylase for large scale and lab scale were 3.26% and 3.62% respectively. The alcohol contents in
fermented grains with E1 E2 and E3 for lab scale were higher than for large scale.The alcohol contents in fermented grains with
E3 were higher than the other two types of glucoamylase for large scale and lab scale were 2.01% and 0.76% respectively.The
residual sugar contents in fermented grains with E3 were lower than the other two types of glucoamylase for large scale and lab
scale.The residual sugar contents in fermented grains with three types of glucoamylase were lower than CK.There was a small
difference( p >0.05) in the accumulation of acetic acid in fermented grains with three types of glucoamylase for large scale and
lab scale.There was no significant difference( p >0.05) in the accumulation of acetic acid in fermented grains with three types of
glucoamylase for large scale and lab scale.Ester content of Baijiu made with E2 was closest to the fair proportion followed by
made with E3 and made with E1 is the last one.The contents of alcohols and acids of Baijiu made with E2 and E3 was closest

to the fair proportion followed by made with E1.Electrophoretic analysis of the three enzymes could be concluded that the band

78

:2017-08-07
- —mail: sus 39.com,
(1976-) E il e62651@ 139
(1982-) E—-mail: kokonice@ 139.com.
: (NJ2017-10) ; ( )
(GY2014-01) ; (201710622087) .



in E3 may be related to the efficient use of residues with E3.

Key words: waste lees; glucoamylase; sesame—{flavor Baijiu; GC—MS; sensory evaluation
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1.2.9 Excel o SPSS V17.0 E1.E2
E3
ANOVA( ) o 2.01% <1.99% 2.45%
2 0.76% 0.83%  1.04% 11 o
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11
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Fig.1 Residual starch of pit—out
waste lees by different production conditions
(p<0.05) 2~ 5 o
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E3 3.26% 3.62%
El 3.90% 4.24% '3 ) o
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( CK) 4.82% . : 3
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E3 2.07% E2 El (p <0.05)
2.56% 2.46%
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0.25% .0.26%  0.28%
1.28%
2.2 ’ _
HPLC '
2 °
10
3
(E3:3.71%
-3.26% =0.45%
0.5%)
) 2%

Fig.2  Alcohol yield in pit—out waste lees

by different production conditions
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( 14-15 o
51.1%) El.E2 25
E3 1.31% 1.26% 1.06% HPLC
2.07% - 5 .
2.09% 2.10%
2.04%  1.99% 2.45% o
2.4
HPLC
4 o
5
Fig.5 Acetic acid in pit—out waste lees
by different production conditions
5 E1.E2
E3
(p>0.05) 0.47% 0.41% ~0.41%
0.41% 0.32% ~ 0.38% ~ 0.40%
4 0.41% .
Fig4 Lactic acid in pit—out waste lees (p >0.05)
by different production conditions
4 E1.E2 16
E3 o
4.08% 3.74% 3.63% 3.74% CK.E2 E3 2.6
(p>0.05); El 1 GC-MS
CK o .
E1.E2 E3 ( . .
(p >0.05) 1:0.9:0.3: 0.1) .
322% 3.32% 3.19%  3.74% . ( R . 1: 0.7
0.3:0.2) ( N
1 (mg/L)
Table 1  GC—MS results of original liquor of distillery experiments( mg/L)
El 110.0 55.9 468.5 6.0 10.51:4.26:0.05
E2 108.2 96.0 484.7 12.4 10.89:4.48:0.11
E3 154.0 96.5 4524 15.3 10.63:2.94:0.10
El 1234 64.3 152 41.5 10.52:0.12:0.34
E2 100.1 84.1 42.7 29.2 10.84:0.43:0.29
E3 78.5 62.2 10.9 28.6 10.79:0.14: 0.36
El 647.6 834.1 167.5 111.8 11.29:0.26:0.17
E2 654.3 421.9 266.3 131.0 10.64:0.41:0.20
E3 825.8 574.6 263.2 136.6 :0.70: 0.32:0.17
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Fig.6  Electrophoresis result of enzyme
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