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- Tarkhineh

- Bioactive peptide

- Bacteriocin

- Exopolysaccharide
- Lactobacillus

- Lactic acid bacteria
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1 - Dairy sludge
2- Bological oxygen demand
3 - Chemical oxygen demand
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5 - Biomass
6- Response Surface Method
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1 - Lactobacillus fermentum 4-17
2 - Bifidobacterium

3 - Hydrophobicity

4 - Adhesion level
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2 - Optical microscope
3 - Spectrophotometer
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Tablel The levels of the independent variables in the
CCD

Variables Unit Symbol High Inter Low
level mediatelevel level
1) () (@Y
Dairy % A 20 12.5 5
wastwater
Inoculation % B
pH C 8 7 6

1 - Independent variable

2 - Inoculation rate

3 - Dependent variable

4 - Central composite design

5 - Fit second- order poly- nomials
6 - Run
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Table 2 Experimental design to optimize the fermentation environment of Lactobacillus fermentum 4-17 for
biomass production

Run Dariy wastewater Inoculation pH Biomass (g/L)
(") (")

1 20 5 8 20.73
2 12.5 3 7 15.04
3 5 3 7 11.95
4 12.5 3 7 14.68
5 12.5 3 7 16

6 12.5 3 8 22.71
7 12.5 3 6 15.97
8 20 5 6 19.71
9 12.5 3 7 16.87
10 12.5 3 7 14.08
11 12.5 3 7 14.2
12 20 1 8 26.53
13 20 1 6 18.75
14 20 3 7 18.04
15 5 1 8 20.14
16 12.5 1 7 14.93
17 5 5 8 16.07
18 5 1 6 12.36
19 5 5 6 15.41
20 12.5 5 7 13.38
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1 - Supernatant
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Fig 2 Image taken by light microscope of Lactobacillus
fermentum 4-17
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Fig 1 The logarithmic curve of the number of cells in terms
of incubation time
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1 - Lactobacillus brevis PML1
2 - y-aminobutyric acid
3 - Rhizobium radiobacter
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Eqg. 1: Biomass(Y) = 15.07 + 2.78 A — 0.7410B + 2.40C —
0.4775AB + 0.0450AC - 1.74BC + 0.0364A2 — 0.8036B2 +
4.38C?
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Table 3 Analysis of Variance (ANOVA) of factors affecting dry biomass production

Source Sum of Square df Mean Square F-value P-value
Model 245.24 9 27.25 31.58 <0.0001 significant
A-Dairy 77.45 1 77.45 89.76 < 0.0001
sludge
B-Inoculation 5.49 1 5.49 6.36 0.0303
C-pH 57.50 1 57.50 66.64 < 0.0001
AB 1.82 1 1.82 2.11 0.1766
AC 0.0162 1 0.0162 0.0188 0.8937
BC 24.08 1 24.08 2791 0.0004
A? 0.0036 1 0.0036 0.0042 0.9495
B? 1.78 1 1.78 2.06 0.1819
c 52.79 1 52.79 61.18 <0.0001
Residual 8.63 10 0.8628
Lack of Fit 2.67 5 0.5335 0.4474 0.8010 not
significant
Pure Error 5.96 5 1.19
Cor Total 253.87 19
R’ Adjusted R* C.V% Adeq Prechsion
0.9660 0.9354 5.50 22.5128
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Fig 3 Normal residual probability diagram for dry biomass
production
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2 - Normal plot of residuls
3 - Externally studentized residuals
4 - Predicted values
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Fig 5 Influence diagram of independent factors on the dependent variable
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Fig 6 Investigating the effect of dairy sludge concentration
and inoculation rate on dry biomass production
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Fig 7 Investigating the effect of dairy sludge concentration
and pH on dry biomass production
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Fig 8 Investigating the effect of inoculation rate and pH on
dry biomass production
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ABSTRACT

ARTICLE INFO

Dairy sludge is one of the main and inexpensive wastes of the dairy
industry, which contains the nutrients necessary for the growth of lactic
acid bacteria (LAB) to produce microbial metabolites, and for its efficient
use, optimization of fermentation conditions is critical. In order to optimize
the production of dry biomass, three independent variables of dairy sludge
concentration (5, 12.5 and 20%), pH (6, 7 and 8) and the inoculation rate of
Lactobacillus fermentum strain 4-17 (1, 3 and 5%) were used. Before
fermentation, the cell growth and morphology of this bacterium were
examined in order to determine the function of the growth rate and confirm
the presence of bacteria in this medium. The independent variables were
optimized using response surface method (RSM) with central composite
design (CCD) in order to maximize dry biomass production by this
bacterium. The optimization results showed that the maximum amount of
dry biomass production related to the optimal treatment included 20%
dairy sludge concentration, 1% inoculation rate and pH 8. Also, according
to the results, the dairy sludge substrate is suitable for the fermentation of
this bacterium. As a result, the effect of dairy sludge bed concentration and
pH on dry biomass production by this bacteria was very significant.
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