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Application of Liquid Wastes from Enzyme Production to Enhance

Cassava-based Alcohol Production

YIN Ming
(College of Cuisine, Qingdao Hotel Management Vocational and Technical College, Qingdao 266100, China)

Abstract: To reduce the cost and increase the efficiency of raw material utilization in the production of alcohol from cassava, various
conditions in the alcoholic fermentation of this starchy tuber were examined. The optimal fermentation conditions were determined to be a
liquefaction temperature of 95.0°C and a liquefaction time of 70.0 min. Additionally, at the saccharification temperature of 60.0°C, the
saccharification time was 40.0 min. Under these conditions, the highest alcohol yield reached 54.01%, with a cassava starch utilization rate of
89.25%. On the basis of these findings, the application of liquid wastes generated from the production of various enzymes (viz., glucoamylase
and amylase) in cassava-based alcohol production was studied for the first time. Following the addition of liquid waste from glucoamylase
production to the alcoholic fermentation process, 1320 mL of amylase and 316.8 mL of glucoamylase were saved per ton of alcohol produced,
and the addition of nutrient salts, such as urea and magnesium sulfate, was no longer required. Meanwhile, the alcohol yield had increased by
54.64%. Therefore, the utilization of fresh glucoamylase and amylase in the alcoholic fermentation of cassava can be greatly reduced by using
the waste liquids from enzyme production, and the need for nutrient salts can be reduced. Furthermore, given the same quantity of raw materials,
the alcohol yield can also be effectively enhanced. This study not only highlights the effective utilization of waste resources from the enzyme
production industry but also provides theoretical support for new ways in which efficiency in the cassava-based alcohol production industry can
be developed.
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Fig.1 Flow chart of alcohol fermentation process
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Table 1 Allocation scheme of fermentation medium

S5 1 2 3
RERY 100 100 100
AKimL 260 260 260
o- AN B RIML 50 5.0
AN R R ImL - - 5.0
ABACEE /(100000 U/mL) - - 150

95 ‘C7Ki%% 4% 80 min, “A#7% 60 °C
B 5L R AR BE ML 100 100 100

FAEEImL - 100
AKimL 150 5.0

60 CrKiBa4EI 1h, A2Z 30 °C

BeEFiR/mL 20 20 20

15 JH B R R KB R

=2 AEERENRERR
Table 2 Allocation scheme of fermentation medium

S5 1 2 3
ARFEHg 100 100 100
KImL 260 260 260

o- R B RERIML 50 50
AN R R ImL - - 5.0

A 1B (100000 U/mL) 150 150
95 “C/KiB&A4Y 80 min, A3 % 60 C
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K/mL 5.0
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Table 3 Configuration scheme of fermentation medium

%5 1 2 3 4
KEBY 100 100 100 100
AKimL 260 260 260 260
oSBT RER ML 50 50 -
SO B R ImL - - 50 50
95 “C7Ki%& A 80 min, 43P £ 60 C
ABALBE%/(100000 U/mL) 150 - 150
BB mL 88 100 88 100
TR ImL - 100 - 100
KimL 12 50 12 50
60 ‘CKiapEM 1h, A4rZ30°C
iz 5| 20 20 20 20
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Table 4 Allocation scheme of fermentation medium

5 1 2
AEAg 100 100
KimL 260 260
o- AN BEAAE R IML 5.0
B BoRImL - 50
ABACBAER/(100000 U/mML) - 150
95 “C7K%& A% 80 min, A3 Z 60 °C
BFACEAB A B ML 100 100
T /mL 10.0
7KimL 5.0
60 ‘CrRBHEN 1h, A4r£30°C
BEHiR/mL 20 20
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Table 5 Effects of waste saccharifying enzyme solution on
alcohol fermentation
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Table 6 Effects of waste saccharifying enzyme solution on alcohol fermentation
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Table 7 Results of the effect of waste saccharifying enzyme solution on saccharification

%5 A% B% EMHFEML S AR EE N N
1 375 78 453 8.8 . | B R
o- AR s
2 369 75 44.4 10.0 TR
3 390 70 46.0 8.8 . L MABE R
AN B R -
4 378 72 45.0 10.0 B

iE: A. B 4514 20 ‘CTFHI/E 100 mL iBAFB 6947 B4,

8 BePLRNIEE R AR A ER s34

Table 8 Effects of enzyme waste solution on yeast cell count
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12h/(1074) 24 h/(1084) 36 h/(1084N)
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