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Figure 1- Saccharification of Lignocellulose material.
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1- Response Surface Methodology (RSM)
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1- High-performance liquid chromatography (HPLC)
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Table 1- Experimental conditions of dilute acid hydrolysis of saffron waste and results

8 lows > sl il ol Gif;e skl Jhedye
bl Temperature Acid Time  (q.lith) Xyl_osle Furf_ugal
Run () (%0) (min) @lit)  (g.lit”)
1 116 0 20 3.87 0.77 3.33
2 124 0 30 4.76 0.97 4.47
3 132 0 40 4.16 0.91 4.53
4 140 0 50 4.61 0.92 4.67
5 116 1 30 5.14 0.92 4.90
6 124 1 20 4.28 0.92 5.00
7 132 1 50 3.79 1.05 5.20
8 140 1 40 5.04 1.01 5.00
9 116 2 40 5.05 1.04 5.18
10 124 2 50 5.29 1.02 5.16
11 132 2 20 5.19 1.00 5.19
12 140 2 30 5.27 1.03 5.00
13 116 3 50 5.88 1.20 5.20
14 124 3 40 6.01 1.10 6.00
15 132 3 30 7.5 1.09 7.30
16 140 3 20 7.02 1.10 7.70
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Table 2— Mathematical model coefficient of quadratic equation (Eq.2) for prediction of glucose, xylose, furfural concentration
of saffron dilute acid hydrolysis

A Glucose Xylose Furfural
S 941 Jhedse
Ay +12.511 -2.2268 -21.9
Ay -0.5408 +0.189 +0.9241
A, -0.1626 +0.03136 +0.4144
Az -0.1708 +0.05354 +0.08021
A, +0.3135 +0.003979 +0.1606
As +0.00058 -0.00006 -0.00183
As -0.0021 -0.000058 -0.00058
A; +0.0078 -0.00124 +0.02150
Ag +0.0198 -0.00014 -0.04563
Aq -0.000012 0.00037 +0.000271
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Table 3- Relative impotency of suggested equations coefficient to predict concentration
of hydrolysis product (Eg. 3, 4, 5)

Jypame Ao A A, Aq A, As As A, Ag Ag
Product

Glucose
545 035 018 029 055 233 028 154 034 1.093 0.005

Xylose
35kls
Furfural
Jhsb)s8

0.705 0.704 0.649 1952 0.331 0.318 0485 0.612 0.086 1.827

0.850 134 097 048 0.295 0.343 0485 106 282 0.132
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Figure 2- The comparison of product concentration to experiments data of biomass hydrolysis.
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Figure 3- Response surface for glucose concentration in hydrolysate as a function of temperature and acid concentration
(reaction time = 20 min).
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Figure 4- Response surface for glucose concentration in hydrolysate as a function of time and acid concentration
(temperature: 132 °C).
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Figure 5- Response surface for xylose concentration in hydrolysate as a function of temperature and acid concentration
(reaction time= 20 min).
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Figure 6- Response surface for xylose concentration in hydrolysate as a function of time and acid concentration
(temperature: 132 °C).
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Figure 7- Response surface for furfural concentration in hydrolysate as a function of temperature and acid concentration
(reaction time= 20 min).
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Figure 8- Response surface for furfural concentration in hydrolysate as a function of time and acid concentration
(temperature: 132 °C).
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Abstract

In this study, the dilute acid Hydrolysis of saffron waste as a lignocellulose biomass for
fermentable sugar production as a green fuel is investigated. Saffron plant waste was collected,
washed with distilled water, dried by being exposed to air and sunlight, milled by a disk mill up to 50
micrometers and kept in plastic at room temperature. The prepared biomass was heated in a specified
acidic solution for a predetermined time period in the autoclave. The influences of 3 major parameters
including temperature, acid concentration and time on the produced fermentable sugar is investigated
by the response surface method. According to previous studies, the levels for pretreatment were:
temperature (116, 124, 132, and 1400C), process time (20, 30, 40, and 50 minute and sulfuric acid
concentration (0, 1, 2, and 3%). To determine the type and quantity of products, the filtered solution
was analyzed by HPLC and the results (glucose, xylose and furfural) were modeled by a quadratic
equation. This model showed that glucose concentration was influenced by the quadratic power of
acid concentration and time while xylose concentration was influenced by time and furfural depends
on time alone. It may be concluded that high acid concentration, low temperature and medium time
could produce maximum products (glucose and xylose) with minimum inhibitor (furfural).
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