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Study on cellulase activity production and physiological
and biochemical characteristics of cellulase producing
bacteria isolated from wine fermented grains
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2.School of Biological Engineering, Tianjin University of Science & Technology , Tianjin 300222, China)

Abstract: A correlation between the physiological and biochemical characteristics of cellulase producing bacteria
isolated from wine fermented grains and cellulose enzyme activity was studied using correlation analysis and path
analysis.Results of correlation analysis and path analysis showed that cell aspect ratio and acid production
indicator using glucose had clear negative correlations with cellulase activity , while starch hydrolysis test indicator
had positive correlation with cellulase activity.Cell aspect ratio had the largest negative direct effect on cellulase
activity. Acid production indicator using glucose had strong negative direct effect on cellulase activity. Gas
production indicator used glucose and casein test indicator had strong positive direct effects on cellulase activity,
as well as individual indicators also had indirect effects on cellulase activity through other indicators.
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Table 1  Indicators of physiological and biochemical characteristics and ferment cellulase activity of cellulase producing bacteria
ik fﬂiﬁ@ iméEE %%ﬁﬁ@ﬁgéﬁ%k% ﬁf}_ﬁkﬁﬁ ﬁ%ﬁ%lﬂ /ji’%jki{: ?F?i%ﬁfz EZS LTUER B )
Kyit  Zetn o S S ALK KR S (U/mL)
D-1 2.54 1 1 0 0 0 3.28 422 0 0 0 24.55
D-2 2.44 1 1 0 1 0 4.35 5.55 0 0 0 45.64
D-3 2.67 1 1 0 0 0 3.26 4.35 1 0 0 28.48
D-4 1.86 1 0 1 1 0 5.50 3.24 1 1 0 65.89
D-5 2.14 1 0 0 0 0 432 4.45 1 0 0 58.44
D-6 2.89 1 1 0 0 0 2.76 3.35 1 1 0 32.51
D-7 2.18 1 1 0 0 0 3.82 2.74 0 0 0 45.23
C-1 2.52 1 1 0 0 0 2.74 0 0 0 0 2276
C-2 1.04 1 0 0 1 0 5.47 2.82 1 1 0 60.83
C-3 1.12 1 0 0 1 0 5.82 2.65 1 0 0 64.45
C-4 1.24 1 0 0 1 0 4775 0 0 1 0 50.62
C-5 2.23 1 0 0 0 0 4.24 5.84 0 0 0 55.37
C-6 1.18 1 0 0 1 0 5.84 4.88 0 1 0 61.68
Cc-7 1.48 1 1 1 0 0 5.46 2.96 0 1 0 55.75
C-8 1.15 1 0 0 0 0 4.45 2.55 0 1 0 58.76
C-9 1.28 1 1 0 0 0 2.46 0 1 0 0 46.85
C-10 1.34 1 1 0 0 0 3.04 0 0 0 0 48.95
C-11 1.17 1 0 0 0 0 4.52 3.05 1 0 0 59.64
C-12 1.59 1 0 0 0 0 4.87 3.24 1 0 0 57.16
C-13 1.40 1 1 0 0 0 4.55 2.85 0 1 0 53.79
2 AR S LR 4R B 1 1 AROC R AL
Table 2 Correlation coefficients of physiological and biochemical characteristics and ferment cellulase activity
qiME FERDKAR WERE AR L= iR mER dRk SRR
KIEH B IR 7R ) B S AMSR W
M B L 1
TERKMESEE  —0.560 * 1
BB TR 0.502 + —0.676 *x* 1
AR -0.057 0.386 0.000 1
FLBEFE R -0320 -0.638 = -0.436 0.145 1
Py R R S 0 -0.331  0450%  -0204  0.408 0.356 1
i B S 0.367 0.332 -0.193 0.031 0.096 -0.050 1
A AL -0.033 0.049 -0.302 0.034 0.066 -0.123 0.042 1
AYEEMHE S 0746 %% 0801 %%  —0.734 %% 0284 0.424 0.325 0.135 0.199 1
T WENE0.05 5 =+ BEME0.01 K-,
3 AR AN LT 4R R BT ) 1A S A
Table 3 Path analysis of physiological and biochemical characteristics and cellulase activity
I 7
T e m—— MR Ny
VE A QMUK VERPKAR HIAHE AR LB FriEmREE mEH A
Vi L L R R Te S A
YR TE L -0.681 -0.746 -0.034 -0.146 -0.013 0.001 0.020 0.109 -0.002
TEM K RS2 0.061 0.801 0.381 0.196 0.090 0.002 -0.027  0.098 0.002
IR R -0.290 -0.734  -0342 -0.041 0 0002 0012  -0057 -0018
AR 0.235 0.284 0.039 0.024 0 -0.001 -0.024 0.009 0.002
FLEEFE R -0.004 0.424 0.218 -0.039  0.126 0.034 0.021 0.028 0.004
TP R LR S0 -0.059 0.325 0.225 0.027 0.059 0.096 -0.002 -0.015 -0.007
i B S 0.296 0.135 -0.250  0.020 0.056 0.007 0 0.003 0.002
3 AL A L 0.059 0.199 0.022 0.003 0.088 0.008 0 0.007 0.012
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