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Fig. 1- Enzymatic hydrolysis sample

1- Design expert
3- Central Composite Design (CCD)

2- Response Surface Methodology (RSM)
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Table 2- Levels of independent variables of saccharification time and substrate concentration and dependent variable
of glucose concentration for enzymatic hydrolysis

Substrate
Glucose concentration Sacchrifice time concentration (%) Test number
(o) (hour) - Ll -
< e el g o o3l oylos
(A 2 p5) 55515 cals (ceel) g3lwaid ploj
(s0,0)
52.87 29.00 8.96 1
92.80 29.00 16.04 2
80.00 29.00 12.50 3
82.50 29.00 12.50 4
34.00 10.00 10.00 5
80.30 29.00 12.50 6
16.25 213 12.50 7
85.00 55.87 12.50 8
75.00 29.00 12.50 9
83.75 29.00 12.50 10
45.00 10.00 15.00 1
58.00 48.00 10.00 12
100.21 48.00 15.00 13

ol adgi S (im0 i (GlwsiB o g [ptamrgus S T (rlag o (i) (il ylg 2525 b Y Jos
Table 3- The analysis of variance results (mean squares) of the effect of substrate concentration and saccharification
time on the amount of produced glucose

Mean Squares Dof Source of variations
Gla o (uSleo sol3T a0 Ol ydl g
1503.70** 1 Substrate concentration (A)
3891 .26%* 1 Saccharification time (B)
. B) Golwaid ol
243.52% 1 AB
131.29* A
1660.40* 1 B2
Error
11.23 4 o

Aoy B Jloisl w65l o™ oy V Jleisl e jo (gl cme *F
** Stands for significant at 1% probability level, * Stands for significance at 5% probability level
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Abstract

Bread waste is the common part of food biomass in the world. The aim of this study was to investigate the
effects of saccharification time and also substrate concentration on the amount of glucose as well as
bioethanol obtained from bread wastes folowing hydrolysis processing. The bread wastes were crushed to
small parts and then mixed with water at ratio of 10-15 (w/v%). Alpha-amylase and glucoamylase enzymes
were used for liquefaction and saccharification, respectively. The effects of saccharification time and
substrate loading parameters on the amount of glucose were investigated by using response surface
methodology (central composite design) with Design Expert software. The glucose-derived from hydrolysis
processing was measured by glucose kit. Aflatoxin contents of the bread wastes (as control sample) and
optimum sample obtained from the hydrolysis processing (sample with the maximum glucose) were
measured. Fermentation processing was carried out by using Saccharomyces cerevisiae yeast. The results
showed that the highest amount of glucose (100.21 g/l) in enzymatic hydrolysis was obtained at the
saccharification time of 48 h and substrate loading of 150 g/l. The hydrolysis processing at the higher
concentrations and longer duration, due to high viscosity and adhesion, reduced the concentration of glucose,
so high concentration did not have any favorable effect on the hydrolysis processing. The hydrolysis
processing reduced Aflatoxin B; and B; at a ratio of 76% and 16%, respectively. The greatest amount of bio-
ethanol in the fermentation phase (45.35 g/l) was obtained at 36 hours with efficiency of 88.7%. It could be
related to the consumption of glucose produced in the hydrolysis phase due to proper growth of the cell mass
during fermentation phase in this duration. The recommended time for the fermentation processing is 36
hours.
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