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Effect of enzymatic extrusion sorghum grain adjuvant on quality of wort and beer
ZHANG Xin', REN Zhigiv?, YAN Chuangshuo', SUN Ying', WANG Yufan', LI Hongjun'*

(1.College of Agricultural Engineering and Food Science, Shandong University of Technology, Zibo 255100, China;
2.Department of Grain Engineering, Heilongjiang Jiaotong Polytechnic, Haerbin 150000, China)

Abstract: To explore the effect of enzymatic extrusion sorghum grain adjuvant on the quality of wort and beer, using the wort and beer prepared using
sorghum grain adjuvant without extrusion as the control group, the composition and content of fermentable sugars, nitrogen-containing compounds, free
amino acids in wort, and the volatile flavor substances in beer were analyzed by HPLC, amino acid analyzer, and GC-MS. The results showed that the
contents of fermentable sugars and free amino acids in the wort of enzymatic extrusion sorghum grain adjuvant were 13.46 g/100 ml and 1.24 g/L, com-
pared with the control group, which increased by 16.44% and 6.92%, respectively, and the total nitrogen and nitrogen-containing compounds with low
molecular mass contents increased by 7.08% and 9.40%, respectively. The basic indicators such as foam holding capacity, diacetyl content, and alcohol
content of beer made from enzymatic extrusion sorghum grain adjuvant met the requirements of GB/T 4928—2008 "beer", and better than those of
the control group. The contents of volatile flavor substances in the beer increased from 21 in the control group to 24 in the experimental group. In par-
ticular, the four flavor substances were detected in the beer, including 2-methylbutanol, ethyl butyrate, citronellyl acetate, and ethyl 9-decenoate,
which gave the beer a prominent fruity and rose aroma. The beer exhibited a coordinated flavor and taste, and therefore increasing the sensory score
from 75 (control group) to 83. In conclusion, enzymatic extrusion sorghum grain as an adjuvant could increase the contents of fermentable sugars and
free amino acids in wort, and further improved the physicochemical characteristics, flavor substances contents, sensory scores, and the overall quality
was superior to the control group.
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Fig. 2 Contents of nitrogen—containing compounds with different
molecular mass in two types of wort
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Table 2 Comparison of physicochemical indicators of two types of beer
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Table 3 Comparison of volatile flavor compounds contents between
two types of beer
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Fig. 4 Sensory evaluation results of two types of beer
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