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APPENDICES

Appendix A Detection of glucose by HPLC before and after enzymatic hydrolysis

Table A1 Glucose detection before and after addition of cellulase from Trichoderma 
reesei

Treatment Retention 
Time (min) Peak Area Concentration

(๙1) Dilution
Final

Concentration
(๙1)Before 9.384 7515270 10.640 1 10.640

Enzymatic 9.375 7995447 11.318 1 11.318
Hydrolysis 9.322 7900162 11.184 1 11.184

After 9.301 1737362 2.482 10 24.820
Enzymatic 9.297 1732013 2.474 10 24.744
Hydrolysis 9.294 1600025 2.288 10 22.880
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Appendix B Detection of glucose during oveiiiming process

Table B1 Glucose detection on the effect of overliming

Treatment Retention 
Time (min) Peak Area Concentration

พ
Dilution

Final
Concentration

(g/I)
Before 9.349 3768825 5.350 10 53.503

Overliming 9.337 3837945 5.448 10 54.479
9.337 3884538 5.514 10 55.137

Overliming 
at pH 8

9.338 3731320 5.297 10 52.974
9.337 3778663 5.364 10 53.642
9.335 3735804 5.304 10 53.037

Overliming 
at pH 9

9.201 3759328 5.337 10 53.369
9.196 3768825 5.350 10 53.503
9.338 3731320 5.297 10 52.974

Overliming 
at pH 10

9.335 3146398 4.471 10 44.715
9.301 3768825 5.350 10 53.503
9.336 3587620 5.094 10 50.945

Overliming 
at pH 11

9.337 1711515 2.445 10 24.455
9.335 1721463 2.460 10 24.595
9.335 1768284 2.526 10 25.256

Overliming 
at pH 12

9.336 1312539 1.882 10 18.816
9.337 1375336 1.970 10 19.702
9.334 1349019 . 1.933 10 19.331
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Appendix c  Yeast population count at various overliming pH



pH 9 Yeast count
Hours 0 24 48 72 96

batch 1 batch 2 batch 3 'batch 1 batch 2 batch 3 batch 1 batch 2 batch 3 batch 1 batch 2 batch 3 batch 1 batch 2 batch 3
1 50 59 36 7 17 13 5 3 21 7 ร 18 10 17 21
2 53 7$ 40 7 24 8 12 6 18 18 ร 11 11 9 6
3 50 95 49 13 22 11 12 5 19 9 $ 8 16 15 14
4 50 69 61 9 1 23 6 12 6 26 17 6 19 19 9 ร
5 46 S4 48 11 14 6 16 13 ' 9 9 10 10 7 7 14
6 41 74 52 18 23 16 8 4 12 14 16 8 5 16 9
7 44 9$ 51 6 10 8 20 10 15 11 11 12 12 11 12
ร 44 76 55 8 15 2 15 8 10 16 17 11 12 7 11
9 51 87 43 9 22 7 20 7 10 22 16 15 21 20 26
10 46 S4 54 7 31 9 8 11 18 10 11 13 13 8 17

Average 4S 80 49 10 20 9 13 7 16 13 11 13 13 12 14
Dilutions 1 1 1 10 10 ไ  0 20 ; 20 20 20 20 20 20 20 20

CelxDteons 4$ 80 49 95 201 ' 86 256 146 316 266 216 250 252 238 276
x4 (xl0'6) 190 322 196 380 804 344 1024 5S4 1264 1064 864 1000 1008 952 1104
in xiO-'S 1.9 3.216 1.956 3,8 8.04 3.44 10.24 5.84 12.64 10.64 8.64 10 10.08 9.52 11.04

Average (in X101) 2.36 5.09 9.57 9.76 10.21
Standard Dev 0.74 2.56 3.45 1.02 0.77

นุ}io
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pH 10 1 Yeast count
Hours 0 24 48 72 96

batch 1 batch 2 batch 3 batch 1 batch 2 batch 3 batch 1 batch 2 batch 3 batch 1 batch 2 batch 3 batch 1 batch 2 batch 3
1 10S $2 52 25 32 30 20 15 10 21 22 27 17 21 11
2 101 75 68 31 36 41 12 16 17 16 11 14 15 18 22
3 96 79 50 33 26 31 20 16 7 22 14 11 21 18 14
4 77 $2 82 34 33 22 18 14 27 14 29 21 14 10 24
5 101 81 64 40 37 34 14 19 ร 10 11 27 28 23 15
6 ss 117 90 3! 34 28 15 12 18 22 26 20 11 15 23
7 96 89 59 45 30 40 18 19 13 13 24 19 24 12 6
ร $7 73 53 36 39 40 11 24 14 19 20 25 28 17 13
9 93 73 74 25 41 41 19 16 20 17 9 16 34 18 21
10 10S S4 72 38 33 34 11 22 17 11 13 27 19 7 26

Average 96 84 66 34 34 34 16 17 15 17 18 2 1 • 2 1 16 18
Dilutions 1 11 1 10 10 10 20 20 20 20 20 20 20 20 20

CelkDihmons 96 84 66 338 341 341 316 346 302 330 C
O CO 414 422 318 350

x4 (xl0‘6) 382 334 266 1352 1364 1364 1264 1384 1208 1320 1432 1656 C
O

C
O

ccS 1272 1400
inxlO'8 3.S2 3.34 2.656 13.52 13.64 13.64 12.64 13.84 12.08 13.2 14.32 16.56 16.S8 12.72 14.00 -

Average (in xlO’ S) 3.27 13.60 12.85 14.69 14.53
Standard Dev 0.5S 0.07 0.90 1.71 2.13

\

น/ไ



pH 11 Yeast count
Hours 0 24 48 72 96

batch 1 batch 2 batch 3 batch 1 batch 2 batch 3 batch 1 batch 2 batch 3 batch 1 batch 2 batch 3 batch 1 batch 2 batch 3
1 77 10S 56 28 20 21 19 15 12 6 20 5 10 12 5
2 84 107 48 30 34 12 17 22 11 12 27 12 13 15 8
3 127 S7 45 31 29 17 15 20 6 19 18 10 12 18 10
4 87 99 49 24 29 12 15 20 5 11 14 9 16 14 12
5 95 120 46 29 28 20 6 12 10 11 21 12 19 18 ร
6 103 119 59 33 26 17 22 IS 7 14 18 10 10 15 15
7 87 109 50 22 31 10 7 18 7 14 13 4 16 23 11
$ 111 89 34 39 34 11 7 ร 5 14 15 5 20 12 8 ■
9 85 115 46 25 34 17 19 15 3 18 9 14 15 19 8
10 104 $9 4S 23 25 10 17 14 $ 20 14 9 15 24 17

Average ■ 104 48ฬ A/% ,
L O 29 15 14 16 7 • 14 » 17 9 . 15 17 10

Dilutions 1 1 1 10 10 10 20 20 20 20 20 20 20 20 20
CelxDihmons 96 104 4S 284 290 147 28S 324 142 278 33S ISO 292 340 204
x4 (xlO'6) 384 417 192 1136 1160 588 1152 1296 56S 1112 1352 720 1168 1360 S16
inxlO‘8 3.84 4.168 1.924 11.36 11.6 5.88 11.52 12.96 5.68 11.12 13.52 7.2 11.68 13.6 8.16

Average (in xlO'S) 3.31 9.61 10.05 10.61 11.15
Standard Dev 1.21 324 3.S6 3.19 2.76

J

t-rt



pH 12 Yeast count
Hours 0 24 48 72 96

batch 1 batch 2 batch 3 batch 1 batch 2 batch 3 batch 1 batch 2 batch 3 batch 1 batch 2 batch 3 batch 1 batch 2 batch 3
1 43 114 38 11 37 IS 4 22 ร 3 14 6 9 13 9
2 52 111 39 11 4S 12 4 23 6 4 18 3 7 25 5
3 63 S9 44 13 37 , 12 6 16 5 7 1 34. 7 5 18 5
4 49 127 50 15 28 11 ร 25 2 4 30 2 8 19 3

43 104 40 5 35 13 0 19 6 $ 28- 10 ร 26 2
6 48 112 4S 12 43 13 5 26 4 6 23 8 4 31 8
7 41 112 43 12 31 9 9 39 ร 8 17 7 3 19 8
8 58 107 43 9 40 13 4 25 6 7 14 7 8 20 5
9 59 101 38 18 40 10 9 16 7 5 15 2 10 20 4
10 55 107 39 5 40 14 11 12 4 6 21 5 7 27 12

Average 51 108 42 11 38 13 6 22 6 6 20 6 7 22 . 6
Dilutions 1 1 10 10 10 20 20 20 20 20 20 20 20 20

CelxDMons 51 108 42 111 379 125 120 446 112 110 408 114 138 436 122
x4 (xl0'6) 204 434 169 444 1516 500 480 1784 44S 440 1632 456 552 1744 4SS
inxlO'S 2.044 4.336 1.688 4.44 15.16 5 4.8 17.84 4.48 4.4 16.32 4.56 5.52 17.44 4.88

Average (in xlO'S) 2.69 8.20 9.04 8.43 9.28
Standard Dev 1.44 6.03 7.62 6.84 7.07
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Appendix D Detection of glucose when mission grass hydrolyzate was overliming
at various pH

Table D1 Glucose detection when overliming was performed at pH 8

S a m p l e

- ~ v

T i m e

*  ( h )

G l u c o s e

R e t e n t i o n  

t i m e  ( m in )
P e a k
a r e a

C o n c e n tr a t io n
(g /I)

V

D ilu t io n

F in a l
C o n c e n tr a t io n

(g / i )
T IS T R  

5049 
pH 8 

B atch  1

0 9.23 3768825 5.350 10 53 .503
24 9.251 18514546 26.171 1 26 .171
48 9 .229 1047445 1.508 1 1.508
72 9 .204 567246 0 .8 3 0 1 0 .8 3 0
96 8.96 486157 0 .715 1 0 .715

T IS T R  
5049  
pH  8 

B atch  2

-  0 9 .227 3768825 5 .350 10 53 .503
24 9.241 19316557 27 .303 1 27 .303
48 9.232 1199550 1.723 1 1.723
72 9.205 551885 0 .808 1 0 .8 0 8
96 8.946 714407 1.038 1 1.038

T IS T R
5049 
pH 8 

B atch 3

0 9.21 1 3768825 5 .350 10 53 .503
24 9.248 16615130 2 3 .4 8 9 1 2 3 .4 8 9
48 9.227 752437 1.091 1 1.091
72 9.201 538263 0 .789 1 0 .7 8 9
96 8.968 596524 0.871 1 0.871
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Table D2 Glucose detection when overliming was performed at pH 9

. . ■ ■ะ G l u c o s e

- T i m e R e t e n t i o n
ร : ^ : 'พ  

P e a k C o n c e n tr a t io n
F in a l

C o n c e n tr a t io n
S a m p l e (h ) t i m e  ( m i n ) a r e a (g/l) D ilu t io n (g/l)
T IS T R

5049 0 9.201 3759328 5 .337 10 53 .36 9
pH 9 24 9 .235 26285211 37 .143 1 37 .143

B atch 1 48 9.231 575399 0.841 1 0.841
72 9 .212 567656 0 .830 1 0 .8 3 0
96 8.775 452373 0 .668 1 0 .6 6 8

T IS T R
5049 0 9 .196 3768825 5 .350 10 53 .503
pH 9 24 9 .232 14956735 21 .1 4 7 1 2 1 .1 4 7

B atch  2 48 9 .226 1781429 2 .5 4 4 1 2 .5 4 4
72 9 .217 747502 1.084 1 1.084
96 8.858 758860 1.100 1 1.100

T IS T R
5049 0 9 .237 3759328 5 .337 10 53 .3 6 9
pH 9 24 9 .237 26066123 36 .833 1 .  36 .833

B atch 3 48 9 .229 557584 0 .8 1 6 1 0 .816
72 9 .226 645756 0.941 1 0.941
96 8.875 398959 0 .592 1 0 .592



58

Table D3 Glucose detection when overliming was performed at pH 10

G l u c o s e :
- •; ' --■ ร . v-.-i T-^v- F in a l

'
S a m p l e

T i m e

( h )

R e t e n t i o n  

t i m e  ( m i n )
P e a k
a r e a

C o n c e n tr a t io n
Cg/1)

4.-1-
D ilu tio n

C o n c e n t r a t io n
(g / l )

T IS T R
50 49 0 9.31 3768825 5 .350 10 53 .503

pH  10 24 9.207 1248720 1.792 1 1.792
B atch  1 48 9.175 1130918 1.626 1 1.626

72 9.37 798178 1.156 1 1.156
96 9.3 549736 0.805 1 0 .805

T IS T R
50 49 0 9.301 3768825 5 .350 10 53 .503

pH 10 24 9.285 898218 1.297 1 1.297
B atch  2 48 9.175 858249 1.241 1 1.241

72 9.419 663874 0 .966 1 0 .9 6 6
96 9.242 535832 0.785 1 0 .785

T IS T R
50 49 0 9.292 4217224 5.983 10 59 .83 4

pH  10 24 9.285 9955982 14.086 1 14.086
B atch  3 48 9.175 493151 0.725 1 .0 .7 2 5

72 9.435 609839 0 .890 1 0 .8 9 0
96 9.333 521627 0.765 1 0 .765
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Table D4 Glucose detection when overliming was performed at pH 11

S a m p l e

G l u c o s e

T i m e

( h )

R e t e n t i o n  

t i m e  ( m i n )
P e a k
a r e a

1
C o n c e n tr a t io n

(g /l) D ilu tio n

F in a l
C o n c e n tr a t io n

(g /l)
T IS T R  

5049  
pH  11 

B atch  1

0 9.231 3768825 5.350 10 53.503
24 9.165 2495717 3.553 1 3.553
48 9 .138 2392666 3.407 1 3 .407
72 9 .134 ■ 2921332 4.154 1 4 .154
96 9.12 2414018 3.437 1 3 .437

T IS T R  
50 49  

pH  1 1 
B atch  2

0 9 .234 3768825 5.350 10 53.503
24 9 .167 2459784 3.502 1 3.502
48 9 .134 2365294 3.369 1 3 .369
72 9 .132 2642458 3.760 1 3.760
96 9 .122 2465494 3.510 1 3.510

T IS T R  
5049 

r H II 
B atch  3

0 9 .236 3759328 5.337 10 53 .369
24 9 .168 4216060 5.982 1 5.982
48 9 .139 1502613 2.151 1 2.151
72 9.135 1780484 2.543 1 2.543
96 9 .124 1831437 2.615 1 2.615
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Table D5 Glucose detection when overliming was performed at pH 12

! X . §x Ik ' V G l u c o s e 1; 7' น

S a m p l e
T i m e

( h )

. : : :
R e t e n t i o n  t i m e■ 1 ■ ■■ " ■ ■■■'. 

( m i n ) P e a k  a r ea
C o n c e n tr a t io n

(๙ 1 ) D ilu t io n

F in a l
c o n c e n t r a t io n

(g/1.
T IS T R

5049 0 9 .319 3759328 5.337 10 5 3 .3 6 9
pH 12 24 9.535 2980960 4.238 1 4 .2 3 8

B atch  1 48 9 .489 2510875 3.574 1 ■ 3 .574
- 72 9 .417 2846624 4 .667 1 4 .6 6 7

96 9 .584 3285064 0 .029 1 0 .0 2 9
T IS T R

5049 0 9 .312 3768825 5.350 10 53 .503
pH  12 24 9.53 3612045 5.129 1 5 .1 2 9

B atch 2 48 9 .472 3298503 4 .686 1 4 .6 8 6
72 9 .367 3771837 5.355 1 5 .355
96 9.582 3269665 4 .646 1 4 .6 4 6

T IS T R
5049 0 9 .307 3759328 5.337 10 5 3 .3 6 9

pH  12 24 9.532 3488497 4.954 1 4 .9 5 4
B atcji 3 48 9 .473 2408878 3 .430 1 3 .4 3 0

72 9.4 2730264 3.884 I 3 .8 8 4
96 9 .582 3093442 4 .397 1 4 .3 9 7
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Table El Ethanol detection when overliming was performed at pH 8

Appendix E Detection of ethanol when mission grass hydrolyzate was overliming
at various pH

E t h a n o l
-

S a m p le t im e  (h ) R e t e n t io n A r e a I n je c t io n  V o l. E t O H  v o l .  p e r  i n j e c t i o n E t h a n o l
t i m e  ( m in ) % (Hi) ( id ) (g/1)

pH 8 0 0 0 0.5 0 0
Batch 1 24 8.689 0.60311 0.5 0.00603 6.03

48 8.591 1.21087 0.5 0.01211 12.11
72 8.591 0.84152 0.5 0 .00842 8.42
96 8.592 1.05856 0.5 0 .01059 10.59

pH 8 0 0 0 0.5 0 0
B atch 2 24 8.69 0.63574 0.5 0 .00636 6.36

48 8.692 1.26305 0.5 0.01263 12.63
72 8.628 0.89061 0.5 0.00891 8.91
96 8.618 0.94291 0.5 0.00943 9.43

- p H  8 0 0 0 0.5 0 0
B atch 3 24 8.681 0.60765 0.5 0.00608 6.08

48 8.58 1.19862 0.5 0 .01199 11.99
72 8.568 0.84999 0.5 0 .00850 8.50
96 8.595 1.06355 0.5 0.01064 10.64



m

Table E2 Ethanol detection when overliming was performed at pH 9

S a m p l e t im e  ( h )
E t h a n o l

R e t e n t io n  

t im e  ( m in )
A rea

%
Injection  Vol.

G il)

E t O H  v o l .  p e r  i n j e c t io n  

0 * 0

E t h a n o l

(g/I)
pH 9 

B atch  1 '
0 0 0 0.5 0 0

24 8.628 0.13806 0.5 0 .00138 1.38
48 8.686 1.30381 0.5 0.01304 13.04
72 8.62 0.88638 0.5 0.00886 8.86
96 8.589 0.60412 0.5 0 .00604 6.04

pH 9 
B atch  2

0 0 0 0.5 0 0
24 8.684 0.18758 0.5 0.00188 - 1.88
48 8.712 1.28629 0.5 0 .01286 12.86
72 8.62 0.90762 0.5 0.00908 9.08
96 8.604 0.63553 0.5 0.00636 6 .36

pH 9 
B atch  3'

0 0 0 0.5 0 0
24 8.658 0.20218 0.5 0 .00202 2.02
48 8.712 1.30551 0.5 0.01306 13.06
72 8.616 1.01981 0.5 0 .01020 10.20
96 8.598 0.62167 0.5 0.00622 6.22
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Table E3 Ethanol detection when overliming was performed at pH 10

S a m p le t im e  ( h )
E th a n o l

R e te n t io n
t im e

Area % Injection  V o l.  
(uL )

Eton v o l .  p e r  in je c t io n  

( u L )
E th a n o l

( g /L )
p H  10

B a tc h  1
0 0 0 0.5 0 0

2 4 8.428 1.35645 0.5 0 .0 1 3 5 6 1 3 .5 6
4 8 8.591 1.52299 0.5 0 .0 1 5 2 3 1 5 .2 3
7 2 8.499 0.76682 0.5 0 .0 0 7 6 7 7 .6 7
9 6 8.514 0.56217 0.5 0 .0 0 5 6 2 5 .6 2

p H  10  

B a tc h  2
0 0 0 0.5 0 0

2 4 8.514 1.35878 0.5' 0 .0 1 3 5 9 1 3 .5 9
4 8 8.602 1.54422 0.5 0 .0 1 5 4 4 1 5 .4 4
7 2 8.516 0.77966 0.5 0 . 0 0 7 8 0 7 .8 0
9 6 8.549 0.61782 0.5 0 .0 0 6 1 8 6 .1 8

p H  10
B a tc h  3

0 0 0 0.5 0 0
2 4 8.54 1.43527 0.5 0 .0 1 4 3 5 1 4 .3 5
4 8 8.633 1.69619 0.5 0 .0 1 6 9 6 1 6 .9 6
7 2 8.532 1.0802 0.5 0 .0 1 0 8 0 1 0 .8 0
9 6 8.549 0.74627 0.5 0 .0 0 7 4 6 7 .4 6
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Table E4 Ethanol detection when overliming was performed at pH 11
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Table E5 Ethanol detection when overliming was performed at pH 12

S a m p le t im e  (h)

ไ , . V v v

s i E th a n o l
- '• - •• . ไ ' ' : ■ :• : ' :

R e te n t io n
t im e

A rea  %
In jection  V o l. 

(u L )
E tO H  v o l .  p e r  in j e c t io n  

(u L )
E th a n o l

( ๙ ๑ '
pH 12 0 0 0 0.5 0 0

B a tc h  1 2 4 8.54 0.38369 0.5 0 .0 0 3 8 4 3 .8 4
4 8 8.436 0.32678 0.5 0 .0 0 3 2 7 3 .2 7
7 2 8.518 0.31511 0.5 0 .0 0 3 1 5 3 .1 5
9 6 8.595 0.20343 0.5 0 .0 0 2 0 3 2 .0 3

pH 12 0 0 0 0.5 0 0
B a tc h  2 2 4 8.611 0.53175 0.5 0 .0 0 5 3 2 5 .3 2

4 8 8.432 0.51365 0.5 0 .0 0 5 1 4 5 .1 4
7 2 8.495 0.29555 0 .5 - 0 .0 0 2 9 6 2 .9 6
9 6 8.518 0.13109 0.5 0 .0 0 1 3 1 1.31

pH  12 0 0 0 0.5 0 0
B a tc h  3 2 4 8.594 0.23916 0.5 0 .0 0 2 3 9 2 .3 9

4 8 8.449 0.44542 0.5 0 .0 0 4 4 5 4 .4 5
7 2 8.508 0.40756 0.5 0 .0 0 4 0 8  _ 4 .0 8

~ 9 6 8.561 0.34622 0.5 0 .0 0 3 4 6 3 .4 6
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Appendix F Yeast population count at various yeast strains (S a cch a ro m yces
cerev isiae)

Table FI Sa cch a ro m yces  cerev isiae  T I S T R  5 0 4 9  p o p u l a t i o n  c o u n t
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Table F2 S acch arom yces cerev isiae  TISTR 5339 population count
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Table F3 S acch arom yces cerevisiae TISTR 5596 population count
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Table F4 S acch arom yces cerev isia e  TISTR 5606 population count
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Appendix G Detection of glucose consumption by each strain of ร . c e re v is ia e

Table G1 Detection of glucose consumption by ร. cerevisiae TISTR 5049

77-’''1 •- , —
Sam ple

T im e
(h )

G lu cose
Retention

Tim e
Peak
A rea

' «
Concentration D ilution, 7 '. ;

Final
Concentration

-T IST R  
5049  

Batch 1

0 9.23 3205534 4.555 10 4 5 .5 5 0

24 9.251 435429 0 .644 1 0 .6 4 4
48 9 .229 412161 0.611 1 0.611
72 9 .204 417333 0 .618 1 0 .618
96 8.96 294217 0 .444 1 0 .444

TISTR  
5049  

Batch 2

0 9.23 3205534 4.555 10 4 5 .5 5 0

24 9.251 641693 0.935 1 0 .935
48 9 .2 29 341615 0.51 1 1 0.511
72 9 .2 04 371641 0 .5 54 1 0 .5 54
96 8.96 324828 0 .488 1 0 .488

TISTR  
5049  

Batch 3

0 9.23 3205534 4 .555 10 45.550

24 9.251 1247469 1.790 1 1.790
48 9 .229 399155 0.592 1 0 .5 92
72 9 .204 388550 0 .577 1 0 .577
96 8.96 384569 0 .572 1 0 .5 7 2  -
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Table G2 Detection of glucose consumption by ร. c e re v is ia e  TISTR 5 3 3 9

Sam ple
Tim e

0 0

G lu cose'
R etention- - - -

Tim e
Peak
Area

Concentration D ilution
Final

C oncentration
TISTR

5339  
Batch 1

0 9.23 3269490 4 .645 10 46 .45 3

24 9.251 6630046 9 .3 90 1 9 .3 90
48 9.229 747628 1.084 1 1.084
72 9.204 842511 1.218 1 1.218
96 8.96 533865 0.783 1 0 .783

TISTR  
5339  

Batch 2

0 9.23 3269490 4 .645 10 46 .453

24 9.251 8668748 12.269 1 12.269
48 9.229 698767 1.016 1 1.016
72 9.204 901253 1.301 1 1.301
96 8.96 553987 0.81 1 1 0.81 1

TISTR
5339  

Batch 3

0 9.23 3269490 4 .645 10 4 6 .45 3

24 9.251 6855403 9 .708 1 9 .708
48 9.229 840014 '  1.215 1 1.215
72 9.204 817867 1.184 1 1.184 "
96 8.96 479560 0 .706 1 0 .7 06



Table G3 Detection of glucose consumption by ร. cerev is ia e  TISTR 5 5 9 6

Sam ple Tim e
, น ,พ

:

G lucose
Retention

Tim e
Peak
Area

Concentration
’

D ilution
Final

Concentration ;
TISTR

5596  
Batch 1

0 9.23 3269490 4.645 10 46.453

24 9.251 836269 1.210 1 1.210
48 9.229 707964 1.028 1 1.028
72 9.204 647212 0.943 1 0.943
96 8.96 478326 0.704 1 0.704

TISTR
5 5 9 6  

Batch 2

0 9.23 3269490 4.645 10 46.453

24 9.251 835635 1.209 1 1.209
48 9 .229 696973 1.013 l 1.013
72 9.204 671547 0.977 1 0 .977
96 8.96 449695 0.664 1 0.664

TISTR
5596  

Batch 3

0 9.23 3269490 4.645 10 46.453

24 9.251 759724 1.102 1 1.102
'4 8 9 .229 712158 1.034 1 1.034

72 9.204 679459 '0 .9 8 8 1 0.988
96 8.96 -573534 0.839 1 0 .839
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Table G4 Detection of glucose consumption by ร. cerev is ia e  TISTR 5 6 0 6

Sam ple
Tim e

(h)

G lu cose น  .
Retention

Tim e
Peak
Area

Concentration
•’ : :T- ' '
.ร v  *

■ ■■■■ .V -7 ,

D ilution
Final

Concentration
TISTR  

5606  
Batch 1

0 9.23 3269490 4.645 10 46.453

24 9.251 11492480 16.256 1 16.256
48 9.229 2355683 3.355 1 3.355
72 ■ 9 .204 521132 0.765 1 0.765
96 8.96 490532 0.721 1 0.721

TISTR
5606  

Batch 2

0 9.23 3269490 4.645 10 46.453

24 9.251 7067606 10.008 1 10.008
48 9.229 1247722 1.791 1 1.791
72 9.204 588568 0.860 1 0 .860
96 8.96 487633 0.717 1 0 .717

TISTR
5606  

Batch 3

0 9.23 3269490 4.645 10 46.453

24 9.251 9299381 13.159 1 13.159
48 9.229 1558854 2.230 1 2 .230
72 9.204 506779 0.744 1 0 .744
96 8.96 492704 0.725 1 0.725
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Appendix H Detection of ethanol produced by various strains of S a cch a ro m yces
cerev isiae

Table HI Ethanol production by ร. cerevisiae TISTR 5049

Sample

1

Tim e
(h)

Ethanol
Retention

tim e
Area % Injection Vol. 

(uL)
EtOH vol. per injection  

(uL)
Ethanol

N
TISTR  

5049  
Batch 1

0 0 0 0.5 0 0

24 8.428 0.76370 0.5 0 .00764 7.64
48 8.591 0.16548 0.5 0.00165 1.65
72 8.499 0.13888 0.5 0.00139 1.39
96 8.514 0 0.5 0 0

TISTR
5049  

Batch 2

0 0 0 0.5 0 0

24 8.514 0.92656 0.5 0.00927 9.27
48 8.602 0.66982 0.5 0 .00670 6.70
72 8.51-6 0.66635 0.5 0 .00666 6.66
96 8.549 0.58794 0.5 0.00588 5.88

TISTR  
5049  

Batch 3

0 0 0 0.5 0 0

24 8.54 0.95927 0.5 0 .00959 9.59
48 8.633 0.60346 0.5 0.00603 6.03
72 8.532 0.64419 0.5 0.00644 6.44
96 8.549 0.58991 0.5 0 .00590 5.90
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Table H2 Ethanol production by ร. cerev isiae  TISTR 5339

Tim e - " :'เ ' ' *:•••  ̂ 1. Ethanol
Sam ple

■ (h)
Retention

tim e
Area % Injection Vol. 

(uL)
E to n  vol. per injection  

(uL)
Ethanol

(g/L )
TISTR

5339 0 0 0 0.5 0 0

Batch 1 24 8.428 0.86328 0.5 - 0 .00863 8.63
48 8.591 1.29895 0.5 0 .0 12 9 9 12.99
72 8.499 1.0671 1 0.5 0 .0 10 6 7 10.67
96 8.514 0.93369 0.5 0 .00934 9.34

TISTR
0 0 0 0.5 0 05339

Batch 2 24 8.514 0.79230 0.5 0 .0 07 9 2 7.92
48 8.602 1.38807 0.5 0 .01388 13.88
72 8.516 1.05203 0.5 0 .0 10 5 2 10.52
96 8.549 0.81309 0.5 0 .00813 8.13

TISTR
5339 0 0 0 0.5 0 0

Batch 3 24 8.54 0.89408 0.5 0 .00894 8.94
48 8.633 1.21788 0.5 0 .01218 12.18
72 8.532 1.04838 0.5 0 .01048 10.48
96 8.549 0.99587 0.5 0 .0 09 9 6 9.96
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Table H3 Ethanol production by ร. cerev isiae  TISTR 5596

.
Sam ple Time

(h)

Ethanol
Retention

time
Area % Injection Vol. 

(uL)
EtOH vol. per injection  

(uL)
Ethanol

(g /L )
TISTR  

5596  
Batch 1

0 0 0 -0.5 0 0

24 8.428 1.62582 0.5 0 .01626 16.26
48 8.591 1.48052 0.5 0.01481 14.81
72 8.602 1.08455 0.5 0.01085 10.85
96 8.591 1.01780 0.5 0.01018 10.18

TISTR
5596  

Batch 2

0 0 0 0.5 0 0

24 8.514 1.61266 0.5 0.01613 16.13
48 8.602 1.37180 0.5 0.01372 13.72
72 8.591 1.11749 0.5 0.01117 1 1.17
96 8.602 1.1 1092' 0.5 0.01111 11.1 1

TISTR
- 5596  

Batch 3

0 0 0 0.5 0 0

24 8.54 1.62344 0.5 0.01623 16.23
48 8.633 1.46290 0.5 0 .01463 14.63
72 8.602 1.05845 0.5 0.01058 10.58
96 8.591 1.11061 0.5 0.01111 11.11
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Table H4 Ethanol production by ร. cerev isiae  TISTR 5606

Sam ple
'

Tim e
Ô0

EthanolV .. . ■ -c
Retention

time
Area % Injection Vol. 

(UL)
EtOH vol. per injection  

(UL)
Ethanol 

( ๙  L)
TISTR

5606  -  
Batch 1-

0 0 0 0.5 0 0

24 8.428 0.74095 0.5 0.00741 7.41
48 8.591 1.24664 0.5 0 .01247 12.47
72 8.602 1.16947 0.5 0 .01169 11.69
96 8.591 0.97110 0.5 0.00971 9.71

TISTR  
5606  

Batch 2

0 0 0 0.5 0 0

24 8.514 1.03378 0.5 0 .01034 10.34
48 8.602 1.36972 0.5 0 .01370 13.70
72 8.591 1.17366 0.5 0 .01174 11.74
96 8.602 1.20306 0.5 0.01203 12.03

TISTR
5606  

Batch 3

0 0 0 0.5 0 0

24 8.54 0.91620 0.5 0 .00916 9.16
48 8.633 1.24326 0.5 0.01243 12.43
72 8.602 1.15735 0.5 0 .01157 11.57
96 8.591 1.14028 0.5 0 .01140 11.40
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