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APPENDICES
Appendix A Stainless Steel Reactor

The reactor is an acid resistant stainless steel which can resist the acid
corrosion. Moreover, this reactor has performance to operate under high temperature
and pressure. The total volume of reactor 1 L. The reactor system was combined with
a temperature control, coil heater with ceramic plate, pressure gauge, pressure release
valve and, mechanic agitation to create homogeneous system. The figure of stainless
steel reactor and its system is shown in Figure A1,

Pressure ‘;‘f“ X
gauge — X

- Pressure
= Release valve

_ Temperature
Stainless steel control
reactor
Coil heater

With ceramic plate

-— Mechanic agitation

Figure Al Stainless steel reactor.
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Appendix B Retention Time and Calibration Curve of Monomeric Sugar and
Furfural by HPLC

The quantity of monomeric sugars yield and furfural in fermentable sugars
which got from pretreatment and enzymatic hydrolysis process were determined by
HPLC equipped with a refractive index detector (Series 200 LC/SIN29IN5060508,
Perkin EImer) using an Aminex-HPX 87H column (300 mm x78 mm, Bio-Rad Lab,
LISA) and a guard column (30 mm x 4.6 mm, Bio-Rad Lab, USA) under these
following conditions: flow rate 0.60 ml/min, mobile phase 0.005 M of L.SO: and
column temperature was fixed at 60 °C.The retention times of monomeric sugar in
both fermentable sugars are shown in Table BI. It showed that there are 3
monomeric sugars, which are glucose, xylose, arabinose, and one inhibitor
compound. In order to determine the quantity of monomeric sugar, calibration curve
of each monomeric sugar is necessary. Figure BI shows the calibration curve of
monomeric sugar and furfural.

Table Bl Retention time of monomeric sugar

Monomeric sugar Retention time (min)
Glucose 9.30
Xylose 9.93
Arabinose 10.84
Mannose N/A
Galactose N/A
Acetic acid 15.11
Butyric acid 21.15
Furfural 52.35

N/A: Not Available
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Calibration curve of xylose
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Figure BL Calibration curve of monomeric sugar and furfural in fermentable sugars.
Symbols; (a) calibration curve of glucose, (b) calibration curve of xylose, (c)
calibration curve of arabinose, (d) calibration curve of acetic acid, () calibration
curve of butyric acid, and (f) calibration curve of furfural.
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Appendix ¢ Retention Time and Calibration Curve of Acetonc-Butanol-
Ethanol by GC

During the simultaneous saccharification and fermentation step, monomeric
sugars were fermented to acetone-butanol-ethanol by Clostridium Beijerinckii
TISTR1461 for an optimal time and the acetone-hutanol-ethanol yield was detected
by Gas Chromatrography at the petroleum and petrochemical college, Chulalongkorn
University. In order to determine the quantity of acetone-butanol-ethanol in product,
the calibrational curve of acetone-butanol-ethanol is required. Figure CI shows the
calibration curve of standard acetone-butanol-ethanol under various concentrations in
the range 0.5 ¢/1 to 2 g/L using propanol as an internal standard.
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curve of butanol.
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Appendix D Citrate-Phosphate Buffer

Citrate-Phosphate Buffer; pH range 2.6 to 7.0
(a) 0.1 M Citric acid; 19.21 g/t (M.w. 192.1)
(b) 0.2 M Dibasic sodium phosphate; 35.6 g1 (dihydrate; M.w. 178.0) or 53.6 ¢l

(heptahydrate; M.W. 268.0)
Mix citric acid and sodium phosphate solutions in the proportions indicated
and adjust the final volume to 100 ml with deionized water. Adjust the final pH using

a sensitive pH meter,
Table D1 Citrate-Phosphate Buffer

02 M NaHPO4(ml) 0.1 M citrate (ml) pH

141 35.9 34
16.1 33.9 3.6
177 32.3 3.8
193 30.7 4.0
20.6 294 42
222 21.8 44
233 26.7 4.6
248 25.2 48
25.1 243 50
26.7 233 5.2
21.8 22.2 5.4
29.0 21.0 5.6
30.3 197 58
321 179 6.0
3.1 169 6.2
34.6 154 6.4
36.4 136 6.6
40.9 9.1 6.8

436 6.5 7.0
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