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Application of mixed cultures in the treatment of distillers’ grains of
Luzhou flavor liquor
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Abstract: [Objective] In order to estimate the application of some bacteria and yeast in the treatment
of distillers’ grains. [Methods] Three strains of bacteria and 2 strains of yeast isolated from Luzhou
flavor liquor brewing environment were mixed in different groups, then inoculated to the distillers’
grains by an inoculum of 2% without any additives. The main constitutions of the grains were
detected to estimate the effects of these strains. [Results] The results showed that the content of acid
and cellulose of the distillers’ grains decreased, and the protein increased in all treatments, especially,
the cellulose in B5 degraded 23.89% and the content of the protein in B4 improved to 17.792% by a
rate of 74.01%. [Conclusion] These mixed strains were predictively effective and available in lees
feed or organic fertilizer producing.
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Table 1 Strains and design of mixed cultures

Number of composite

Strain Species Resource Feature Strains contained in composite microbial

microbial
G7B-58  Brevundimonas _
naejangsanensis
S522B-41 Bacillus cereus —
J9B-8 Bacillus safensis —
Z8Y-15  Pichia sp. Al Z8Y-15 J9B-8
A2 Z8Y-15 S522B-41
A3 7Z8Y-15 G7B-58
A4 Z8Y-15 S522B-41 G7B-58
AS Z8Y-15 J9B-8 S522B-41 G7B-58
S432Y-42 Issatchenkia orientalis B1 S432Y-42 J9B-8
B2 S432Y-42 S522B-41
B3 S432Y-42 G7B-58
B4 S432Y-42 S522B-41 G7B-58
B5 S432Y-42 J9B-8 S522B-41 G7B-58

R 2 AUERMEFRMELCE G AT

Table 2 Treatment of distillers’ grains by cellulose-degrading bacteria

D 4 Tol pPH  Optimal
- Increased Decreased Decreased Decreased Increased o reas? O Tolerance inoculation .
Strain > ) . ~ acidratio temperature . Optimal
protein cellulose starch ratio sugar ratio water ratio (%) °C) pH quantity i (@)
ratio (%)  ratio (%) (%) (%) (%) (%)
G7B-58 43.14 18.19 50.40 80.10 2.10 50 45 3.5 2 6
S522B-41 50.60 18.50 53.50 86.80 2.70 65 45 4.0 2 6
(28-32 °C) 0 2 4 6 2 ZEEENN
8d 21 HFHERERELEEE
2
(C0)
10% (Cl) 10% (C2)
n ( 5% Cl2)
1.2.3 EREERLIERRGEN 2
4h 7]
3h (2
(5] (2532 °C) 2
10g 100 mL 85 °C 2% 6d
o) 22 EAEMEEEENSHEN
[10] 24 h
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48-72 h
B4 ( 3)
(C1H
3 (C2)
(C12)
8d
10
4 3 Z8Y-15 1
17% B4 10.0%
17.8% 77.5% C12 S432Y-42
B5 C2 2
Cl
(19.1%)

®3 EMESENEREZENSHFME

Table 3 Effects on the major constituent of distillers’ grains by mixed cultures

(mg NaOH/100 g )

Treatment Content of protein Content of cellulose Content of alcohol Content of water Content of acid
(%) (%) VIV, %) (%) (mg NaOH/100 g sample)
Distillers’ grains 10.023 43.79 0.037 18.9 0.60
Co 11.5238€PXY 40.675¢P*Y 0.023 14.2 0.66°¢P*Y
Cl1 19.100 ACPXY 31.49ACY 0.017 14.3 0.25°C%
C2 17.600 A8 35.22/80Y 0.019 14.5 0.35"8%Y
C12 17.784 A 32.60%% 0.019 14.0 0.32°XY
Al 16.104°BCPXY 36.04 ABePY 0.018 14.1 0.28 A°PXY
A2 17.060 ABCPXY 35.64"BPY 0.020 14.2 0.24"CP%
A3 17.165 ABCPXY 35.78 ABPY 0.018 14.4 0.34°8%Y
A4 15.620 ABCPXY 34.76"BPY 0.016 14.1 0.187PCPXy
A5 15.829 ABEDXY 37.75 ABEDXY 0.055 ABCPXY 14.2 0.11A8¢PX
Bl 14.021 ABEPXY 34,03 ABePX 0.072 ABEPXY 14.4 0.25 AcdY
B2 15.893 ABCDXY 37.67 ABCPXY 0.019 14.1 0.22 A°PY
B3 15.160 ABCPXY 34.65 ABPXY 0.192 ABEPXY 14.0 0.26 AC%Y
B4 17.792 A8 35.75ABPY 0.019 14.4 0.19 A2CPY
B5 17.441 "BPX 33.33 ABCXY 0.021 14.5 0.12 ABCPX
Co ClI C2 CI2 a b c d B4 BS Xy
(P<0.05) (P<0.01).

Note: a, b, ¢ and d represents the significance of the differences between all treatments and C0, C1, C2, C12 respectively, x and y
represents the significance of the differences between all treatments and B4, BS respectively; Lowercase letters indicate a significant of
P<0.05 and uppercase letters indicate a significant of P<0.01.
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BS 43.79%
33.33% 23.89%
C12 (25.55%)
C1 (28.09%) 18%—-20%
C2 (19.02%) Co
(6.48%) 16%-18%  13%—14% B4 BS
6-8 d 20-100 kg
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Figure 1 Effects on the content of protein of distillers’
grain by the mixed cultures B4 and B5
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Figure 2 Effects on the content of cellulose of distillers’

grain by the mixed cultures B4 and B5
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Figure 3 Effects on the content of alcohol of distillers’

grain by the mixed cultures B3, B4 and B5
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