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APPENDIX

Appendix A The Standard Curve of Glucose, Xylose, and Arabinose

The unknown samples were identified by comparing retention time of the
unknown sample with standard sample. The height and the area of a peak were
proportional to the concentration of the corresponding component. A calibration
curve was created using the standard samples. The concentration of the unknown
samples was determined from the peak areas of the detected sample using equation
obtained from the standard curve, showing below.

Table AL Peak areas and retention times of standard glucose

Glucose Concentration Retention Time
( 1) Peak Area (mln)
2.0 546473.00 8.664
4.0 1121052.00 8.676
6.0 1686160.00 8.682
8.0 2153626.00 8.696

100 2874216.00 8.6%



Table A2 Peak areas and retention times of standard xylose

Xylose C%}i:)entration Peak Area Reten(%oiﬂ)Time
2.0 439978 9.223
40 909471 9.235
6.0 1511707 9.242
8.0 1874468 9.256
10.0 2484732 9.256

Table A3 Peak areas and retention times of standard arabinose

C(')Ar\wgaeﬁltr}g%eon Peak Area Reter}%cm)ﬂme
(o)
2.0 483316 10.111
4,0 1077865 10.125
6.0 1599291 10.133
8.0 2296682 10.149

10.0 27126393 10.143



y=4E-06x+0.1283
R%=0.9962
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0 1000000 2006000 300 00

Peak area

Figure AL Relationship between peak area and glucose concentration.

12 ~

y = 4E-06x + 0.3127

10 R?=0.9953

Xylose concentration (g/l)
(@)}
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Figure A2 Relationship between peak area and xylose concentration,



10 y=4E-06x +0.2838
R? =0.9962

Arabinose concentration (g/l)
(o)}

0 1000000 2000000 3000000
Peak area

Figure A3 Relationship between peak area and arahinose concentration.

Equation of standard glucose: ~y = 4E-00X
Equation of standard xylose: y = 400X
Equation of standard arabinose: Y = 4E-06x;

y = sugar concentration,
X = peak area
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Appendix B The Amount of Monomeric Sugar Yield from Different Reagent
Types

Table BL Momomeric sugar yields of Napier grass hydrolyzed with 0.5 %

(w/v) NaOH using 15:1 LSR under different times and temperatures (g sugar/100 g
biomass)

Temperature  Ppretreatment . Tota .
. ) Glucose Xylose Arabinose ~ Monomeric
(C) Time (min) Sugars
5 220+0.02  2.15£ 005  0.35£0.03 472+ 0.03
10 2412004  338£002  0.03£0.02 5.841 0.06
15 2921000 2811003 0.10£0.04 5.961 0.13
Y 30 291£0.05 2.86+0.12  0.36+0.05 6.15£ 0.22
60 3.02£003 273+ 0.03  0.36£0.18 6.10% 0.12
5 227+0.05  1.74£003  0.21£001 4.23+0.09
10 2.71£0.02  230£002  0.46£0.05 5.48£ 0.09
155 263007  242+£010  0.38£0.01 5.45£0.18
" 30 232007 229+ 006  0.36£0.00 4,98+ 0.13
60 221£003  178£0.07  0.90£0.10 4.89+0.20
5 114001 083:0.05 0.4610.09 0.93+0.15
10 21110.13  193£0.04 05920.01 119£0.18
15 14510.04  1250.05 0.81 £0.02 189£011
. 30 140£0.07  114+04  0.69+0.03 2.46+0.14
60 117002 1.07£0.03  061+0.02 1.95+0.07
5 0.71£001  033£000  0.46%0.00 178+ 0.01
10 119£001  1.05£0.02  0.71£0.03 3.04£0.06
100 15 125003 1.08£0.02  0.75£0.02 3.81£0.07

30 121004 115001  0.83£0.05 3.21£0.10



60 116£001  094+001  0.47+0.00 2.86% 0.02

5 114001  0.83£005 0.09+0.09 2431 0.15
10 093005 093004 0.10+0.08 2.57£0.17
15 1.02£0.04  1.04:004 0.660.02 2.81£0.10
. 30 1142002  0.89£002 045%0.01 2.861 0.0
60 067£002 034001 0.06+0.01 148+ 0.04
5 114004 086+ 004  0.78£0.04 2.79£0.12
10 117002  092+002  0.76£ 0.02 2.86% 0.16
15 120£008  1.02£001  0.75+0.03 2,991 0.12
0 30 1201003 076000  1.15£0.04 3.13£0.07
60 0.89£003  069£001  1.22£0.00 2,781 0.04
5 109003 099003  0.69+0.08 2.79+ 0.14
10 082£005  0.83+004  0.82£0.06 248+ 0.16
15 094£006  0.76:001  0.72£0.03 2,99+ 0.10
. 30 102002 086+ 0.04  0.88+0.01 3.13+0.07
60 068+ 002  0.55¢£0.02  0.86£0.04 2.78+ 0.08

Data are mean values + S.D. of three replicates.

Table B2 Monomeric sugar yields of NaOH-pretreated Napier grass using
15:1 LSR at 60 °c for 10 min with different NaOH concentrations (g sugar/100 g
biomass)

Alkali Total
Concentration Glucose Xylose Arabinose Monomeric
(% wlv) Sugars
0.5 291 £0.05 2.88+0.12 0.364 0.05 6.15¢ 0.22
1.0 2.77£0.03 2,331 0.04 0461 0.02 557+ 0.09
2.0 2.621 0.04 1.884 0.03 0.38+0.01 4.88+ 0.08

3.0 2.25% 0.05 1.63+ 0.01 0.48+ 0.01 437+ 0.07



4.0
5.0

1.97£0.02
1,95 0.06

1.45£0.04 0.46+ 0.02
1.40£ 0.03 0.47+ 0.02

Data are mean values + S.D. of three replicates.

3.88+0.08
3.82+0.11
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Table B3 Monomeric sugar yields of Napier grassusing 0.5 % (w/v) NaOHat 60 °c
for 10 min with different LSRs (/100 g biomass)

Liquid to Solid

Ratio (LSR)

15:1
30:1
45:1

Glucose Xylose

291 £0.05 2.88+0.12
242+ 0.01 1.07+ 0.01
1,59 0.01 0.67+ 0.03

Data are mean values + S.D. of thre replicates.

Arabinose

0.36
0.050.67+
0.01
0.11+0.01

Total
Monomeric
Sugars

6.15% 0.22
3.55% 0.03
2.38% 0.05

Table B4 Monomeric sugar yields of Napier grass hydrolyzed with 0.5 %
(w/v) NH4OH using 15:1 LSR under different times and temperatures (g sugar/100 g

biomass)

Temperature

(*C)

40

Pretreatment
Time (min)
5
10
15
30
60

Glucose Xylose

204+002 215£0.05
224+003  329:0.04
256£0.02  3.04+0.03
288£0.06 295+0.05
237005  3.42£001

Arabinose

0.36 £0.02
0.03£0.01
0.10£0.02
036 £0.01
0.03£0.03

Total
Monomeric
Sugars

4,721 0.09
557+ 0.18
5.70+ 0.17
6.19+ 0.12
5.82+ 0.09



60

80

100

120

140

160

10
15
30
60

10
15
30
60

10
15
30
60

10
15
30
60

10
15
30
60

10
15

2.21 +0.02
2.03 £0.07
2.38 £0.07
2.14 £0.05
1.96% 0.05
2.03 £0.01
187 10.01
2.20 £0.10
1.96 £0.01
1,54+ 0.02
1,30+ 0.06
1571 0.01
1.34+ 0.01
1.20£ 0.03
112+ 0.02
1.55+0.01
1,48+ 0.03
1,431 0.01
1.16% 0.04
0.67£0.02
0.14 +0.00
1.10£0.00
1.19£0.03
1.32£0.03
1.03 £0.02
1.18+ 0.02
0.88+ 0.03
0.44+0.13

2.68 +0.04
268 +0.08
2.8510.07
3.7910.02
148+ 0.06
2.5210.02
2131001
2.37110.04
218 £0.02
1.79£0.00
1,27 0.02
247+ 0.01
1,69+ 0.06
1.15% 0.08
1.161 0.05
1.8310.02
2.24+ 0.05
2.01£ 0.05
0.96£ 0.06
0.34% 0.01
0.02 £ 0.02
0.03 £0.02
0.07+0.02
0.06 +0.04
0.04 £0.01
1.09% 0.01
0.77+0.02
0.46% 0.13

0.18 +0.00
0.49 £0.01
0.320.01
0.03 £0.01
0.45+0.03
0.23 +0.00
0.52 £0.01
0.20 £0.01
0.26 +0.00
0.36+ 0.02
0.51+0.03
0.84+ 0.00
0.81+ 0.06
0.84+ 0.05
0.74+ 0.10
1.29+ 0.01
0.66+ 0.06
0.58+ 0.06
0.50+ 0.01
0.46+ 0.01
0.11 £0.01
0.14+0.01
0.17+0.01
0.09 +0.03
0.06 +0.00
0.67+0.02
0.62+ 0.01
0.62+0.18

5.08+ 0.06
5.21%0.16
5.56%0.15
5.96% 0.08
3.90£ 0.14
4,79+ 0.03
513+ 0.03
477+ 0.15
4,40+ 0.03
3.71+ 0.04
3.09+0.11
4.89+ 0.02
3.85¢0.13
3.20£0.16
3.02¢£0.17
467+ 0.04
439+ 0.14
4,03+ 0.12
2,63+ 0.111
1,48+ 0.04
0.28+0.03
1.26 £0.03
1.42£0.06
147+ 0.10
113£0.03
2.94+0.05
228+ 0.06
1.53+ 0.4
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30 044£001 032002 = ~004 0.14+ 0.07
60 043£005 032£036  0.15£0.02 0.90+ 0.43

Table B5 Monomeric sugar yields of NH4OH-pretreated Napier grass using
15:1 LSR at 60 °c for 30 min with different NH4OH concentrations (g sugar/100 g
biomass)

Alkali
- . _ Total Monomeric
Concentratio Glucose Xylose Arabinose
Sugars
(% wlv)
0.5 2.88 £0.06 2.95 £0.05 0.36 £0.01 6.191 0.12
1.0 2491 0.07 2.93+ 0.03 0.71+ 0.04 6.141 0.14
2.0 2.041 0.03 2.13+ 0.05 0.71£ 0.02 5,69+ 0.10
3.0 2.11£ 0.06 2.611 0.04 0.42+ 0.02 5.15% (.12
4.0 2.15£ 0.02 2.25¢ 0.02 0.25% 0.03 4.66x 0.07
5.0 2.09£ 0.01 2.141 0.01 0.35¢ 0.01 4.50£ 0.03

Data are mean values + S.D. of three replicates.

Table B.  Monomeric sugar yields of Napier grass using 0.5 % (w/v) NHAOHat 60
¢ for 30 min with different LSRs (9/100 g biomass)

Liquid to Solid Total
. Glucose Xylose Arabinose Monomeric
Ratio (LSR) Sugars
15:1 2.88 £0.06 2.9510.05 0.36 £0.01 6.19£0.12
30:1 1.04+ 0.02 1,77+ 0.08 0.04% 0.01 2.852 0.10
45:1 0.60+ 0.02 0.84% 0.04 0.02£ 0.01 1.48+ 0.07

Data are mean values £ S.D. of three replicates.



Table B7 Monomeric sugar yields of Napier grass hydrolyzed with 0.5 %
(w/v) H2S04 using 15:1 LSR under different times and temperatures (g sugar/100 g

biomass)

Temperature

(*C)

60

80

100

120

Pretreatment
Time (min)

5
10
15
30
60
5
10
15
30
60
5
10
15
30
60
5
10
15
30
60

Glucose

1.98 +0.05
192+ 0.01
1.81£0.05
2.4410.02
1,88+ 0.04
2,06 £0.02
2.6310.08
221 £0.07
2.50£0.02
2,591 0.03
2.01£0.03
2,08 0.03
2.41£0.05
2.75£0.02
2.77£ 0.03
2.37£0.03
1.71£0.03
2.09£ 0.05
4.48£0.02
3.401 0.03

Xylose

2.851 0.08
2.87£0.03
2.87£ 0.07
3.77£ 0.05
2.71£ 0.06
3.23 £0.04
3.75£0.11
349 £0.10
3.57£0.04
3.68£0.10
3.53£ 0.09
3.39£ 0.05
8.39+ 0.48
10.42+ 0.43
10.33£0.13
3.49+ 0.04
3.55+ 0.04
4311017
15.08£ 0.72
1354+ 1.34

Arabinose

0.05£ 0.01
0.03£0.01
0.4110.02
0.02£0.01
0.14£0.01
1.03 £0.09
1.35£0.08
2,06 £0.07
1524 0.10
1261 0.10
3.04£0.11
3.39 007
4.42+0.07
4.11+0.05
8.39+ 0.88
1.80+ 0.03
2.63% 0.39
3.06 0.19
3.41£0.18
3.23£0.16

Total
Monomeric
Sugars

4,90+ 0.13
4.83% 0.05
5.10£0.13
6.24£ 0.08
473+ 011
8.58+ 0.15
9.10£ 0.27
1522+ 0.24
1729+ 0.16
21.49£0.23
178 0.23
3.04£0.14
3.81£0.59
3.21£0.49
2.86% 1.05
7.66£0.10
7,901 0.46
9.47+ 043
22.99% 1.09
2017+ 182
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5 272£0.06  790£0.19  2.77i0.12 13.41i0.36
10 2711004 898£0.09  2.49i012 14.19i0.24
15 3.58£0.11  16.09+ 045  3.0U0.03 22.69i0.59
w0 30 594+028  1648£041 3371006  25.79i0.74
60 507£0.08  16.91i041  3.48i0.18  25.47i0.66
5 3421023  15.06i 066 4.8U0.13 23.30il.01
10 5.12¢0.12  16.41i0.33  3.29i0.08  24.82i 047
15 592 0.62  15.30il.01  6.091 039  27.32i 2.03
- 30 447030  15.88+4.61  5.470.58 25.84i7.48
60 7824016  13.87i0.44  3.90i 0.65 25.59il.25

Data are mean values + S.D. of thre replicates.

Table B: Monomeric sugar yields of I"SCVpretreated Napier grass using
15:1 LSR at 160 °c for 15 min with different H2S04concentrations (g sugar/100 g
biomass)

Alkali Total
Concentration Glucose Xylose Arabinose Monomeric
(% wiv) Sugars
0.5 5.92% 0.62 15,30+ 1.01 6.09i0.39 27.32i12.03
1.0 6.44+ 0.62 20.2110.47 4.2810.14 30.93il.24
2.0 5.65+ 0.16 20.5410.32 3.53i0.14 29.73i0.63
3.0 4.9810.23 20.501 0.74 4111 0.22 29.59i 1.20
4.0 5.31£ 0.03 19.90i0.27 4.27i0.06 29.49i 0.37
5.0 5.200.01 20.1410.03 3.2710.01 28.6310.05

Data are mean values £ S.. of three replicates.
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Table B9 Monomeric sugar yields of Napier grass using 1.0 % (w/v) HISCUat 160
¢ for 15 min with different LSRs (/100 g biomass)

Liguid to Solid
Ratio (LSR) Glucose Xylose
15:1 6.441 0.62 20.21i0.47
30:1 502+ 1.78 1.28% 2.57
45:1 2.55% 0.28 5.68£0.07

Data are mean values + S.D. of threg replicates.

Arabinose

428+ 0.14
1,781 0.62
1.16% 0.10

Total
Monomeric
Sugars

30.93il.24
14.08i 4.98
9.39% 0.46

Table BIO Monomeric sugar yields of Napier grass hydrolyzed with 0.5 %
(w/v) HaPOx using 15:1 LSR under different times and temperatures (g Sugar/100 g

biomass)

Temperature  pretreatment
(C) Time (min)

5

10

15

30

60

5

10

15

30

60

60

80

Glucose

2.39+0.10
2,57+ 041
349£0.13
407032
1.18+0.08
162£0.17
2.97+0.29
4221022
363013
213+0.13

Xylose

2.64+ 0.06
2.89£ 0.05
315£0.13
346£0.08
2.88£0.03
402 £0.05
4751018
3.67+0.04
349+0.02
3.59£0.02

Arabinose

019+ 0.01
0.04£ 0.01
0.14+0.01
0.05£0.00
0.02£0.00
0.570.01
0.80£0.02
3.07 +0.001
0.68 £0.05
0.99+ 0.05

Total
Monomeric
Sugars

522+0.18
5.50+ 0.47
6.79+0.27
1.60+ 041
5.26£0.11
6.4+ 0.23
8.52+0.49
8.26+0.29
1.81+0.20
6.71+0.20



100

120

140

160

Data are mean values - S.D. of three replicates.

10

30
60

10

30
60

10

30
60

10

30
60

0.31+0.02
.53+ 0.07
241005
3.08+ 0.05
0.00i0l
0.00+ 0.08
000 0.06
3.19+0.27
3.62+0.23
2.13+ 0,05
3.00+0.02
423+ 0.26
546+ 0.10
6.80+ 0.12
4,261 0.05
3.76+0.36
3.56+0.17
6.60+ 0.04
4.24+0.13
1.15+0.16

4,201 0.04
3.67+003

4,58+ 0.04
4,581 0.02

5.05+0.12
3.03+0.06
4.45£0.05

3.87+0.06
6.51+0.06
3.21+0.07
3.44+0.12
3.97+0.07
6.27+ 0.52
1363+ 041
1.13+0.36
4.03£1.49

8.63+ 0,03

12.83+0.09
11.12+023
9.21+142

2.10+0.78
2.48+0.02
3.14£0.17
2.36£0.12
2.97£0.33
1,64+ 0.04
197£0.08
2.25¢ 0.07
2.18+0.07
0.761 0.09
1.76£ 0.05
2.18£0.02
307£0.17
400+ 023
2.561 0.02
3.26 0.08
2.17£0.37
3.08+0.18
4,052 0.02
1,50+ 0.38

6.68+ 0.84
1.69+0.12
10.13£0.26
10,03+ 0.19
8.02+ 0.57
9.72+0.17
10.09£0.19
15,65+ 0.40
18.86+ 0.36
1310+ 0.22
8.21+0.20
10.97+0.34
14.81i0.79
2444+ 0.77
1395+ 0.43
11.06+1.93
14,99+ 0.58
23.23+0.32
19.43+ 040
17.88il.97
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Table BII' Monomeric sugar yields of HsP04-pretreated Napier grass using

15:1 LSR at 140 °c for 15 min with different HsPOs concentrations (g sugar/100 g

biomass)

Alkali

Concentration
(% wh)

0.5
10
2.0
3.0
40
5.0

Glucose

6.8040.1
28.54+ 0,01
0.22+ 0.01
0.22+0.03
0.22+ 0,01
1.16£0.39

Xylose

1363t
0.4115.18+

0.12
18.14+ 0.01
16,47+ 0.03
29.65+ 0.01
1214+ 0.2

Data are mean values + S.D. of threg replicates.

Arabinose

4,00+
0.233.35%

0.01
2891 0.02
2.43£0.02
1.65¢ 1.78
246 0.30

Total
Monomeric
Sugars
24,44+ 0.7
27.08+ 0.14
21.25+ 0.04
19.13+ 0.08
1747+ 1.79
15,77+ 0.91

Table B12 Monomeric sugar yields of Napier grass using 1.0 % (w/v) PRPCat 140
¢ for 30 min with different LSRs (g/100 g biomass)

Liquid to Solid I y| SITY, y Total
; ucose 0se raninose onomeric
Ratio (LSR) y Sugars
151 8.541 0.01 1518+ 012 3.35¢0.01 27,08+ 0.14
30:1 519+ 0.02 6.07+ 0.08 1.23£0.01 1249+ 0.10
45:1 4,251 (.02 4.991 0.04 0.73 0.01 9.98+ 0.07

Data are mean values + S.D. of three replicates.
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Appendix ¢ %Weight loss and pH from different reagent types

Table Cl %Weight loss and pH of Napier grass hydrolyzed with 0.5 % (wiv)
NaOH using 15:1 LSR under different times and temperatures.

Temperature Pretreatment Time

) min) % weight loss pH
5 15.95+ 0.09 1171 0.03
10 17.66+ 0.11 10.271 0.06
0 b 18.99+ 0.13 10i 0.13
30 22.06+ 0.32 9.93£ 0.08
60 28.21i0.41 9.69i 0.05
5 24.03i0.12 11.08i0.93
10 26.74i 011 14.99i0.58
% 1 26.771 013 23.23i0.32
3 21.3210.23 19.431 040
60 36.36i 0.12 17.88i0.97
5 32.07i0.21 9.20i 0.1
10 32.38i0.32 9.02i 0.12
o0 15 37.39i 0.2 8.94i 0.16
30 38.18i0.15 8.931 0.01
60 39.53i 0.18 8.80i 0.04
5 3248+ 0.31 9.08+ 0.04
10 42.3210.12 8.95i 0.02
0 B 44.98i 0.42 8.8 0.00
30 50.04i 0.23 8.531 0.01

60 53.44i0.29 8.14i 0.02



12

5 34,34 00 9.000.03
10 42.13+ 0.10 8.71i 0.06
15 51.69+ 0.13 8.69i 0.13
w0 30 54.19£0.12 8.59i 0.08
60 59.021 041 8.14i 0.05
5 36.77+ 0.3 8.99i 0.2
10 45.21i0.13 8.69i 0.01
5 55.77i 0.17 8.58i 0.13
0 30 57.66i 031 845+ 0.1
60 62.95i 0.15 811i 0.1

Data are mean values £ S.D. of three replicates.

Table C2 %Weight loss and pH of Napier grass hydrolyzed with 05 % (wiv)
NH4OH using 15:1 LSR under different times and temperatures.

Temperature Pretreatment Time
) (min) % weight loss pH
5 16.761 0.34 9.97i 0.13
10 17.1710.14 9.900.05
(K] 18.13i0.27 9.78i 0.13
0 Rl 20,081 0.14 9.78i 0.08
60 20.25i 0.18 9.58i 0.11
5 19.94i0.25 9.6710.15
10 21.00i 0.16 9.4i0.27
15 22.90i 0.16 9.28i 0.24
&0 Rl 23.15i0.31 8.92i 0.16

60 21591 0.10 8.89i 0.23
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120

140

160

Data are mean values £ S.D. of three replicates.

10

30
60

30
60

10

30
60

10

30
60

2097+ 0.10
2593+ 013
27.63+ 013
2892+ 0.13
30.16+ 013
23.06% 0.15
32.77+0.17
36.78+ 0.18
39.64+0.24
40.66+ 0.21
30.39+ 0.29
3433+ 021
37.96+ 023
42.371£0.22
43.74+ 021
32.90+0.19
36.08+ 0.12
37.96+ 0.24
42.37+0.09
43,74+ 0.03

9.39£0.15
92+0.17
8.96£ 0.10
8.88 0.05
8.71£0.04
9.4+0.10
9.23£0.16
8.92+0.03
8.71£0.09
8.21£0.82
9.32+0.16
8.88+ 0.14
8.54£0.19
8.39+0.12
8.11£0.32
9.00.23
8.7£0.47
8.49+0.10
8.36£0.08
8.03+0.09



Table C3% Weight loss and pH of Napier grass hydrolyzed with 0.5 %

(WIV) Hzsoa Using 15:1 LSR under different times and temperatures

Temperature
(C)

60

80

100

120

Pretreatment Time
(min)

5
10
5
30
60
5
10
I
30
60
5
10
B
30
60

5
10
15
30
60

% weight loss

15.91£0.02
16.82+0.10
17.10£ 0.12
1842+ 0.20
18.81i0.10
19.54+0.10
21.15£0.13
21.9410.14
24.51i0.10
28.581 0.19
32.631 0.09
38.571 0.13
39.271 011
39.86i 0.10
40.20i 0.19

46.26i 0.09
51.32+0.08
53.06i0.07
57.961 0.02
65.35+ 0.19

pH

.01i 0.15
1.0310.27
103i 0.24
11171 0.16
1121023
.110.23
1117 0.14
1.141 0.59
1171049
119i 105
1.181 0.10
119i 0.46
1.21 043
1.21i 109
1.221.82

1.U0.12
1191 023
1.200.21
1.200.14
1231 0.27

14



140

160

Data are mean values + S.D. of three replicates,

30
60

10

30
60

51,64+ 0.13
58.33+0.02
63.08+ 0.04
66.18+ 0.05
70.20i 0.19
53.91i0.34
60.82i 0.19
64.81i0.12
68.15i0.40
72.51i0.10

1.3210.22
1331015
13310.25
1.351 041
1.36i 115
139+ 0.16
1.42i 0.34
145+ 019
1461 0.24
148 0.36

Table C4 %Weight loss and pH of Napier grass hydrolyzed with 0.5 %

(wiv) HaPOs using 15:1 LSR under different times and temperatures

Temperature
(C)

60

80

Pretreatment Time
(min)

5
10
15
0
60
5
10
5
30

% weight 10SS

14.741 003
13.84i0.23
16.70i 0.13
18.7710.14
20.201 0.23
16.73+0.02
18.431 0.14
18,50+ 0.17
19.64i 0.12

pH

1.96i 0.04
2.01i 0.08
2.02i 0.07
2.02i 0.07
2.03i 0.09
2.000.05
2.000.02
2.031 017
2.04i 023

5
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120

140

160

Data are mean values i SD. of threg replicates.

60

10

30
60

10

30
60

10

30
60

10

30
60

25.71i0.13

23.60+0.21
28.30+0.12
28.87+0.15
31.31i0.21
31.89i0.23
46.26i 045
51.32i 0.21
53.06i0.12
57.96i 0.41
65.351 041
24.64i 0.14
28.65i 0.18
29.9710.15
32.91i0.21
46.14i0.19
35.84i 0.12
44,771 0.24
48.43i 0.23
50.59i0.45
54.71i0.12

2.09i 0.02

2.000.08
2.071 037
2.U0.18
2.1210.02
2121 0.38
2.11 0.04
2131012
2.16i 0.16
2.16i 0.06
2.19+0.04
2221003
2.241 0.05
2.24i 0.13
2.261 0.03
2.331 0.08
2.32i 0.06
2.341 0.03
2.38i0.10
2.410.08
2.451 0.07

16



1

Appendix D The Amount of Hspo4 at Different Conditions

Table D1 The amount of HsPo4 Using 15:1 LSR at various temperaturesfor different
pretreatment time (g/100g hiomass).

Temperature(°C) Pretreatment Time (min) Amount of H3P04
60 3 5.33+0.29
80 10 6.07+ 0.06
100 3 6.33+ 0.04
120 3 6.441 0,01
140 3 6.68+ 0.03
160 1 6.95+ 0.05

Data are mean values + S.D. of three replicates.

Table D2 The amount of Haroa Using 15:1 LSR at 140 °c for 30 min with different
HaPo4 concentrations (g sugar/100 g hiomass)

Concentration (%owlv) Amount of H3P04
05 9.1140.02
10 1350+ 0.02
20 22.02+0.02
30 3887+ 0.13
40 58.48+ 0.07

50 62.11+0.10



18

Table D3 The amount of H,PO. using 1.0 % (wfv) H:PO. at 140 °c for 30 min
with different LSRs (g/2100 g hiomass)

Liquid to Solid Total |
Ratio (LSR) M%ﬁ%?resm
15:1 13.501 0.13
30:1 13.54£ 0.10

451 13.57£ 0.07

Data are mean values £ S.D. of three replicates.
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