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Cultivation of Enterobacter Aerogenes for Hydrogen Production with Lipid
Extracted Microalgal Biomass Residues

MUHAMMAD Jawedi ,WANG Junt,XU Li" ,YAN Yunjun’
School of Life Science and Technology, Huazhong University of Science and Technology, Wuhan 430074, China

Abstract: To examine the [easibility of cultivating Enterobacter aerogenes for hydrogen production with lipid
extracted microalgal biomass residues, the anaerobic batch fermentations from microalgal hydrolysate were
conducted and their key parameters were optimized using response surface methodology. The central composite
designs were performed, and a quadratic regression model based on temperature, pH, inoculum and hydrogen
vield was obtained from the triplicate experimental data. The analysis of variances indicates that the model has
good fitting degree. The predicted maximum hydrogen yield of 54.22 mL/g of lipid extracted microalgal bio-
mass residues was obtained when the temperature, pH and inoculum were respectively at 37.55 C, 5.95 and
12.25%. The conflirmatory experiments showed that the mutant evolved hydrogen yield of 54.61 mL/g of lipid
extracted microalgal biomass residues in the optimal conditions. The coincident result verified the practicability
of the model. This study indicates that a strategy of cultivating Enterobacter aerogenes for hydrogen production
with lipid extracted microalgal biomass residues has great potential for the large scale of production.
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Tab. 1 Levels and factors used for optimization of hydrogen production from LMBRs

levels
independent variables factors
-1.682 -1 0 1 1.682
X temperature / °C 34.98 36.00 37.50 39.00 40.02
X2 inoculum / % (volume fraction)  1.59 5.00 10.00 15.00 18.41
X; pH 4.32 5.00 6.00 7.00 7.68
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Tab.2 Hydrogen production from LMBRs at different temperatures, ratios of inoculum and pH values
cel value R hydrogen yield (n=3) response value
standard  run per gram LMBRs per gram LMBRs
% % % X X, X; mL/g mL/g
2 1 1 -1 -1 39.00 5.00 5.00 37.24 37.33
11 2 0 -1.682 0 37.50 1.59 6.00 35.84 36.23
13 3 0 0 -1.682 37.50 10.00 4.32 43.48 43.46
16 4 0 0 0 37.50 10.00 6.00 53.80 53.41
3 5 -1 1 -1 36.00 15.00 5.00 46.24 45.89
14 6 0 0 1.682 37.50 10.00 7.68 42.61 43.16
17 7 0 0 0 37.50 10.00 6.00 52.26 53.41
12 8 0 1.682 0 37.50 18.41 6.00 48.01 48.15
19 9 0 0 0 37.50 10.00 6.00 52.94 53.41
9 10 -1.682 0 0 34.98 10.00 6.00 39.57 40.49
1 11 -1 -1 -1 36.00 5.00 5.00 37.88 37.54
6 12 1 -1 0 39.00 5.00 7.00 39.27 39.23
10 13 1.682 0 0 40.02 10.00 6.00 41.9 41.51
15 14 0 0 0 37.50 10.00 6.00 50.49 53.41
18 15 0 0 0 37.50 10.00 6.00 54.35 53.41
5 16 -1 -1 1 36.00 5.00 7.00 38.36 37.66
4 17 1 1 -1 39.00 15.00 5.00 45.23 45.54
8 18 1 1 1 39.00 15.00 7.00 45.11 45.06
20 19 0 0 0 37.50 10.00 6.00 56.76 53.41
7 20 -1 1 1 36.00 15.00 7.00 44.12 43.64
®3 MEEREBEB T ESNT
Tab.3 ANOVA for response surface quadratic model
source sum of squares(SS) degree of freedom(dyf) mean squares(MS) F value prob > F
model 752.99 9 83.67 33.64 <0.000 1
temperature X 1.27 1 1.27 0.51 0.490 8
inoculum X, 171.65 1 171.65 69.03 <0.000 1
pH X5 0.10 1 0.10 0.042 0.8419
XX, 0.011 1 0.011 0.004 227 0.949 4
XiX; 1.58 1 1.58 0.63 0.444 6
XoX; 2.82 1 2.82 1.13 0.3119
X2 277.54 1 277.54 111.61 <0.000 1
X 226.87 1 226.87 91.23 <0.000 1
X 183.85 1 183.85 73.93 <0.000 1
error 24.87 10 2.49
lack of fit 2.54 5 0.51 0.11 0.983 8
standard error 22.32 5 4.46
total 777.86 19

R*=96.80%;
predicted R’ = 93.39%;

adjust R’=93.93%;

adeq precision=15.41
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Fig. 1  Response surface plot and the corresponding contour lines showing the effects of temperature, pH and ratios of inoculum on

hydrogen yield

(a) Effects of temperature and ratios of inoculum on hydrogen yield; (b) Effects of temperature and pH on hydrogen yield;

(¢) Effects of ratios of inoculum and pH on hydrogen yield
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