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APPENDIX A

Preparation of Culture Medium

1. Potato dextrose agar (PDA)

PDA composed of:

Potatoes, peeled and diced 200 g/l
D-Glucose 20 g/l
Agar 15 g/l

Boil 200 g of peeled, diced potatoes for 1 hr in 1 | of distilled water. Filter, and
make up the filtrate to 1 |. Add the glucose and agar and dissolve by steaming.
Sterilize by autoclaving at 121°C for 20 min.

2. Yeast malt broth (YMB)

YMB composes of:

Yeast extract 3.0 g/l
Malt extract 50 g/
Peptone 50 gl
Glucose 10.0 g/l
Agar 20.0 g/l

YMB consisted of glucose (100 g/l) was prepared similar to YMB but using
100 g/l of glucose.



APPENDIX B

DNS Method
1. Preparation of DNS solution
DNS solution composes of:
3,5-Dinitrosalycyclic Acid 10 g
NaOH 10 g
Sodium potassium tartrate 300 ¢

Dissolve 10 g of DNS in 200 ml of NaOH solution (2 mol/l). Heat the solution
and stir intensively. Add Sodium potassium tartrate (dissolve 300 g of Sodium
potassium tartrate in 500 mL of distilled water). Combine both solutions and stir well.
Finally, add distilled water to 1 I.

2. Reducing sugar determination
Reducing sugar can be calculated by equation on chart of standard curve of

glucose (Figure B.1), xylose (Figure B.2), mannose, (Figure B.3), and galacturonic
acid (Figure B.4).
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Calculation of glucose concentration is shown below:

\ A540 nm o
Glucose concentration (g/1) = ————— X dilution
0.583
1.2
1.0 A y = 0.5836x
Rz =0.9992

0.8 -
o
5 0.6 -

0.4 A

0.2 ~

0.0

00 02 04 06 08 10 12 14 16 18 20
Glucose concentration (g/l)

Figure B.1: Glucose standard curve for DNS method.
Calculation of xylose concentration is shown below:

. A540 nm ok
Xylose concentration (g/1) = EYSIE X dilution

O-O T T T T T
00 02 04 06 08 10 12 14 16

Xylose concentration (g/l)

Figure B.2: Xylose standard curve for DNS method.
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Calculation of mannose concentration is shown below:

_ A540 nm g
Mannose concentration (g/1) = ————=— X dilution
0.557
1.2
1.0 y = 0.5578x
R?=0.9993

0.8 -
o
3 0.6 -
<

0.4 -

0.2 -

0.0

00 02 04 06 08 10 12 14 16 18 20
Mannose concentration (g/l)

Figure B.3: Mannose standard curve for DNS method.
Calculation of galacturonic acid concentration is shown below:

A540 nm

Galacturonic acid concentration (g/1) = 0430 X dilution

y = 0.4301x
0.8 1 R2 = 09994

0.0 T T T T T T T T T T
00 02 04 06 08 10 12 14 16 18 20 22

Galacturonic acid concentration (g/l)

Figure B.4: Galacturonic acid standard curve for DNS method.



APPENDIX C

Total Starch Determination

1. Standard curve of total starch

6 - y =19.156x
Rz =0.9975

J 01 0.2 0.3
Starch content (g)

Figure C.1: Starch standard curve for DNS method.
2. Calculation of total starch content

Sample 1.0053 g

After incubated with enzyme

A540 of sample = 0.396, Dilution rate = 50

Total A540 = 0.396 x 50 = 19.8

0.4
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A540 of sample blank = 0.187, Dilution rate =5

Total A540 =0.187 x5 =10.935

A540 of enzyme blank = 0.734, Dilution rate = 20

Total A540 = 0.734 x 20 = 14.68

Therefore, Net A540 = 19.8 — 0.935 — 14.68 = 4.185

The equation from starch standard curve (Figure C.1)

A540 nm
Starch content (g) = ETECH
.185
Starch content (g) = o5 = 022g

Therefore, 1.0053 g of sugar depleted dried longan contained 0.22 g of starch

Total starch (%) = 10053

X 100 = 21.88 % (w/w)



APPENDIX D

Results of Reducing sugar concentration

Table D.1: Reducing sugar concentration from fungal treatment.

Days Reducing sugar concentration (g/l)
Aspergillus | Aspergillus | Aspergillus | Trichoderma | Trichoderma
niger TISTR | niger TISTR foetidus reesei reesei TISTR
3063 3089 TISTR 3461 | TISTR 3080 3081
SD SD SD SD SD

0 331 | 028 | 221 |0.14| 207 | 017 | 296 | 0.10 | 3.06 | 0.04
1 3.86 | 044 | 337 |0.07|1550|094 | 400 | 043 | 3.24 | 0.28
2 488 | 0.13 | 9.08 |0.13 | 2160|118 | 3.74 | 0.15 | 346 | 0.10
3 498 | 0.17 | 13.72 | 1.01 | 22.00 | 093 | 7.52 | 0.17 | 8.14 | 0.70
4 723 | 0.20 | 21.72 | 0.04 | 25,55 | 1.49 | 12.66 | 1.00 | 12.08 | 0.24
5 9.50 | 0.05 | 24.03 | 1.77 | 27.07 | 257 | 13.58 | 0.67 | 13.58 | 0.67
6 11.34 | 1.17 | 25.10 | 0.55 | 29.80 | 1.69 | 13.71 | 0.85 | 13.86 | 0.47
7 13.94 | 1.63 | 24.96 | 1.03 | 30.84 | 1.02 | 13.19 | 0.48 | 13.99 | 0.72
8 1493 | 1.17 | 24.47 | 0.31 | 28.64 | 0.66 | 11.82 | 0.23 | 13.08 | 0.45
9 14.49 | 054 | 23.25 | 0.78 | 28.71 | 1.59 | 11.03 | 0.29 | 12.49 | 0.32
10 | 15.00 | 2.05 | 22.29 | 0.77 | 30.03 | 0.62 | 9.02 | 0.45 | 11.57 | 0.54




APPENDIX E

Enzyme Activity

1. 0.05 M acetate buffer, pH 5.0 preparation

Combine 14.8 ml of 0.2 M acetic acid which prepare by mixture of 11.55 ml
of acetic acid and distilled water 1 | and 35.2 ml of 0.2 M sodium acetate
(C2H30,Na.3H,0) which prepare by mixture of 27.2 g in distilled water 1 |, dilute the
combined to 100 ml and adjust to 500 ml for dilute 0.2 M acetate buffer to 0.05 M
acetate buffer and confirm that the pH = 5.0 + 0.1 (if the pH needs to be adjusted, use
acetic acid or sodium acetate solution). It is stored at room temperature. The shelf life

of this solution is greater than one year.

2. Calculation

One unit (U) of enzyme activity was defined as the amount of enzyme
producing 1 pmol of product per minute under the assay conditions. Therefore, the

formula of enzyme activity (U/ml) is described as below:

(a—b—c)xdilution
reaction time (min)xvolume of sample (ml)

Enzyme activity (U/ml) =

a = amount of sugar (umol/ml) that release from reaction of sample + substrate
b = amount of sugar (umol/ml) that release from reaction of substrate + buffer

¢ = amount of sugar (umol/ml) that release from reaction of sample + buffer

Enzymatic activities in this study were determined in U/g dry substrate

(U/gds). Therefore, they were converted by the equation below:
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volume of total sample (ml) xenzyme activity (U/ml)

Enzyme activity (U/gds) = e -y

3. Example of calculation

Calculate amylase activity of A. foetidus TISTR 3461 at 3 days cultivation.
a=2.60 pmol, b =0.00 pmol, ¢ = 1.94 pumol

dilution = 15, reaction time = 10 min

(2.60—0.00—-1.94)x15
10 min x0.25 ml

Amylase activity = 3.96 U/ml

Amylase activity (U/ml) =

Sugar deplete dried longan has moisture content about 70% and fifty g of

sugar deplete dried longan was used as substrate.

Therefore, substrate had dried solids about = (10100_070) x50=15¢

Volume of total sample extract = 50 ml, amylase activity = 6.48 U/ml

50 (ml) x3.96 (U/ml)
15 (g)

Amylase activity (U/gds) =

Amylase activity = 13.2 U/gds



APPENDIX F

Results of Enzyme Activity

Table F.1: Cellulase activities from fungal cultures.

Days Cellulase activity (U/gds)
Aspergillus | Aspergillus | Aspergillus | Trichoderma | Trichoderma
niger TISTR | niger TISTR foetidus reesei reesei TISTR
3063 3089 TISTR 3461 | TISTR 3080 3081
SD SD SD SD SD

0 0.11 | 0.08 | 0.06 |[0.01| 0.00 {0.00| 0.13 | 0.07 | 0.17 | 0.03
1 0.06 | 0.25 | 0.17 [0.00| 0.00 | 0.00 | 0.55 | 0.18 | 0.36 | 0.04
2 133 | 0.06 | 048 |0.17| 0.00 [ 0.00| 0.18 | 0.10 | 046 | 0.15
3 125 | 021 | 050 |0.04| 0.00 {000 | 031 | 033 | 0.57 | 0.49
4 1.22 | 016 | 0.69 |0.17 | 0.00 | 0.00 | 0.31 | 0.07 | 0.46 | 0.33
) 127 | 040 | 102 |0.36| 0.00 {000 | 0.25 | 0.18 | 048 | 0.29
6 1.20 | 049 | 143 |0.13| 0.00 [ 0.00| 0.00 | 0.00 | 033 | 0.11
7 1.82 | 033 | 0.60 |0.13| 0.00 | 0.00| 0.00 | 0.00 | 0.48 | 0.02
8 193 | 056 | 0.80 |0.04| 0.00 [ 0.00 | 0.00 | 0.00 | 0.38 | 0.17
9 142 | 057 | 0.83 |0.26| 0.00 [ 0.00 | 0.00 | 0.00 | 0.37 | 0.26
10 1.18 | 035 | 0.89 |0.04| 0.00 |0.00| 0.00 | 0.00 | 0.22 | 0.15
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Table F.2: Xylanase activities from fungal cultures.

Days Xylanase activity (U/gds)
Aspergillus | Aspergillus | Aspergillus | Trichoderma | Trichoderma
niger TISTR | niger TISTR foetidus reesei reesei TISTR
3063 3089 TISTR 3461 | TISTR 3080 3081
SD SD SD SD SD

0 0.00 | 0.00 | 0.00 |0.00| 0.16 |0.15| 0.14 | 0.16 | 0.00 | 0.00
1 0.00 | 0.00 | 0.00 |0.00| 0.00 |0.00 | 2.34 | 159 | 0.24 | 0.18
2 372 | 023 | 598 |0.11| 252 |020| 115 | 048 | 0.57 | 0.36
3 3.26 | 022 | 350 |[0.23| 397 | 048 | 189 | 0.34 | 1.20 | 0.30
4 3.07 | 019 | 318 |060| 398 | 059 | 2.02 | 048 | 152 | 0.10
5 301 | 025 | 322 |000| 525 |116 | 2.86 | 0.63 | 2.01 | 0.08
6 285 | 0.06 | 354 |059| 366 |033| 1.74 | 051 | 1.77 | 0.77
7 3.00 | 026 | 362 |[049| 334 | 010 | 1.19 | 030 | 1.58 | 0.55
8 239 | 051 | 374 |061| 344 |141| 111 | 0.15| 1.80 | 0.30
9 214 | 084 | 350 [0.39| 1.21 |0.06 | 1.07 | 0.36 | 1.14 | 0.16
10 149 | 034 | 165 [036| 100 |0.17 | 0.38 | 0.06 | 0.73 | 0.40




Table F.3: Mannanase activities from fungal cultures.
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Days Mannanase activity (U/gds)
Aspergillus | Aspergillus | Aspergillus | Trichoderma | Trichoderma
niger TISTR | niger TISTR foetidus reesei reesei TISTR
3063 3089 TISTR 3461 | TISTR 3080 3081
SD SD SD SD SD

0 0.17 | 0.03 | 0.30 [0.04| 0.00 {0.00| 0.34 | 0.17 | 0.42 | 0.18
1 097 | 0.16 | 0.13 |[0.07| 0.00 [0.00| 0.61 | 0.37 | 0.52 | 0.05
2 0.88 | 003 | 034 |005| 0.00 |0.00| 058 | 0.04 | 054 | 0.13
3 1.22 | 009 | 0.64 |0.28| 000 |0.00| 073 | 0.11 | 1.65 | 0.27
4 088 | 0.15 | 065 [0.42| 0.00 [0.00| 2.26 | 0.55 | 2.20 | 0.50
5 107 | 019 | 238 |004| 022 {014 | 189 | 111 | 191 | 0.28
6 099 | 007 | 251 (079 | 047 |0.09| 165 | 0.02 | 1.44 | 0.08
7 097 | 009 | 276 |[0.05| 0.60 [0.09| 1.08 | 0.12 | 1.33 | 0.19
8 137 {038 | 380 |072| 151 {019 | 119 | 057 | 132 | 0.28
9 125 | 028 | 102 |080| 091 [0.57| 0.00 | 0.00 | 0.00 | 0.00
10 0.00 | 0.00 | 0.00 |[0.00| 0.00 {0.00| 0.00 | 0.00 | 0.00 | 0.00
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Table F.4: Pectinase activities from fungal cultures.

Days Pectinase activity (U/gds)
Aspergillus | Aspergillus | Aspergillus | Trichoderma | Trichoderma
niger TISTR | niger TISTR foetidus reesei reesei TISTR
3063 3089 TISTR 3461 | TISTR 3080 3081
SD SD SD SD SD

0 148 | 009 | 1.15 [0.04| 117 | 035 | 164 | 0.09 | 1.63 | 0.33
1 095 | 017 | 1.03 |0.17| 233 | 069 | 1.38 | 0.35 | 0.63 | 0.03
2 341 | 024 | 411 |048| 373 |0.79 | 1.18 | 0.72 | 0.99 | 0.36
3 400 | 0.34 | 553 |122| 7.04 | 064 | 334 | 0.71 | 347 | 0.39
4 324 | 041 | 725 | 097 | 754 | 066 | 3.63 | 092 | 3.87 | 0.70
5 383 | 1.07 | 740 |053| 879 |110| 488 | 038 | 522 | 0.12
6 360 | 082 | 742 |095| 856 |4.02| 297 | 032 | 3.74 | 0.32
7 373 | 120 | 632 |0.72| 9.26 | 0.06 | 2.71 | 0.33 | 290 | 0.91
8 405 | 047 | 805 |103| 851 |290 | 277 | 0.72 | 294 | 0.55
9 6.50 | 0.58 | 7.94 [ 0.30| 1459 | 0.82 | 243 | 0.27 | 3.06 | 0.57
10 299 | 112 | 478 |0.70| 6.43 | 141 | 239 | 052 | 249 | 1.06
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Table F.5: Amylase activities from fungal cultures.

Days Amylase activity (U/gds)
Aspergillus | Aspergillus | Aspergillus | Trichoderma | Trichoderma
niger TISTR | niger TISTR foetidus reesei reesei TISTR
3063 3089 TISTR 3461 | TISTR 3080 3081
SD SD SD SD SD

0 0.67 | 0.10 | 0.37 |0.08| 0.36 [0.07| 052 | 0.14 | 0.83 | 0.16
1 051 | 040 | 201 (121 722 | 254 | 063 | 0.15| 0.49 | 0.30
2 104 | 021 | 223 |097| 2149 | 114 | 034 | 013 | 0.65 | 0.04
3 098 | 010 | 3.04 | 0491328 |1.78 | 198 | 0.09 | 1.83 | 0.37
4 092 | 009 | 412 (0.77| 876 | 010 | 239 | 081 | 1.72 | 041
5 136 | 019 | 435 | 088 | 865 [135| 3.15 | 0.25 | 3.04 | 0.69
6 148 | 015 | 6.07 |1.89| 747 | 217 | 203 | 031 | 223 | 0.14
7 150 | 013 | 414 |166| 698 [135| 1.73 | 0.36 | 1.95 | 1.05
8 204 | 110 | 420 |117| 7.29 | 256 | 1.81 | 0.08 | 3.43 | 0.65
9 188 | 045 | 412 |065| 492 (069 | 173 | 043 | 279 | 0.52
10 056 | 023 | 352 (051 | 489 (103 | 156 | 043 | 2.09 | 0.48




APPENDIX G

Dried Cell Weight

1. Standard curve of dried cell weight

12

10 y = 2.1186x

R2? =0.9949

A600
(o]

0 T T T T

0.0 1.0 2.0 3.0 4.0
DCW (g/l)

Figure G.1: Standard curve of dried cell weight.

2. Calculation of dried cell weight

Calculation of dried cell weight concentration is shown below:

A600 nm

Dried cell weight (g/1) = —1ig X dilution

5.0



APPENDIX H
HPLC analysis
1. Preparation of mobile phase (5 mM sulfuric acid)

Five mM of sulfuric acid is calculated as follow:

Sulfuric concentration = A %, density = B g/ml

. . . A XB
Therefore, 1 ml of sulfuric solution has sulfuric = ~o0 9

5 mM = 0.005 mol/l, MW of sulfuric acid = 98.08
. g _
From equation T mol
g =98.08 x 0.005

Therefore, 1 | of 5 mM sulfuric acid contained sulfuric acid about =

0.4904 g
A xB . .
55 9 from sulfuric acid A% about 1 ml
0.4904 g from sulfuric acid A% = % % 0.4904
Therefore, the volume of sulfuric acid which prepared 1 | of 5 mM
sulfuric acid is 22
A xB

Calculated volume of sulfuric acid and added in to 1 | volumetric flask. After
that, DI water is added to adjust solution to 1 I. pH of solution measured pH and
filtered by nylon filter membrane with pore size 0.45 pm. Finally, it is degassed by

using a trapped vacuum pump.
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2. Calculation

6 y = 1.1705x
R2 = 0.9998

Area of glucose/Area of internal standard

0 T T T T
0 1 2 3 4

Glucose concentration (g/l)

Figure H.1: Glucose standard curve for HPLC analysis.

5 y = 0.9446x
R2 = 0.9996

Area of Sucrose/Area of internal standard
w

0 T T T T

0 1 2 3 4
Sucrose concentration (g/l)

Figure H.2: Sucrose standard curve for HPLC analysis.
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Area of Fructose/Area of internal standard

O T T T T T
0 1 2 3 4 5

Fructose concentration (g/l)

Figure H.3: Fructose standard curve for HPLC analysis.

w

y =0.4855x
R? =0.9999

N
1

[3XY
1

Area of ethanol/Area of internal standard

o

2 3 4 5
Ethanol concentration (g/l)

o
-

Figure H.4: Ethanol standard curve for HPLC analysis.
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Example of calculation

Calculation of glucose concentration from sample of A. foetidus TISTR
3461 extract at 0 h-cultivation
Dilution rate = 20
Area of glucose peak =231178.1
Area of internal standard peak = 69210.1
Therefore area of glucose/area of internal standard

2311781
~69210.1
Calculated from standard curve (Figure F.1)

1.170
Therefore glucose concentration is 57.09 g/l

x 20

Glucose concentration (g/1) =

Calculation of ethanol concentration from sample of A. foetidus TISTR
3461 extract at 84 h-cultivation
Dilution rate = 20
Area of ethanol peak = 43786.9
Area of internal standard peak = 78905.6
Therefore, area of glucose/area of internal standard

_ 43786.9
~ 78905.6
Calculated from standard curve (Figure F.2)

0.55

0.485
Therefore, ethanol concentration is 22.68 g/l

Ethanol concentration (g/1) = X 20



APPENDIX I

Results from Ethanol Production from Fungal Treatment Extract

Table 1.1: Dried cell weight.

Time Dried cell weight
(h) YMB Glucose Sugar Aspergillus Aspergillus
solution deplete dried foetidus niger TISTR
longan TISTR 3461 | 3089 extract

extract with extract
glucose

SD SD SD SD SD
0 045 | 001 | 049 (004 | 047 |0.01| 041 | 0.01 | 045 | 0.07
12 148 | 006 | 085 [0.05]| 0.88 | 0.20 | 1.03 | 0.01 | 1.03 | 0.02
24 237 | 002 | 087 |[0.05| 188 |0.08| 1.07 | 0.05| 1.23 | 0.00
36 275 | 008 | 087 |0.04| 202 | 011 | 1.11 | 0.02 | 1.21 | 0.04
48 265 | 004 | 088 [0.05| 208 |0.19| 127 | 0.02 | 1.14 | 0.02
60 243 | 009 | 083 |0.05| 217 | 012 | 133 | 0.13 | 1.21 | 0.04
72 239 | 006 | 081 |0.04| 226 |0.02| 121 | 004 | 124 | 0.01
84 227 | 003 | 081 [0.03| 232 | 014 | 127 | 0.02 | 136 | 0.02
96 221 | 006 | 0.77 |0.03| 234 | 017 | 1.27 | 0.02 | 1.29 | 0.04
108 | 222 | 004 | 079 [0.03| 229 |0.17| 131 | 0.04 | 129 | 0.08
120 | 219 | 0.02 | 0.77 |0.02| 2.05 |0.02| 124 | 0.04 | 1.36 | 0.04




Table 1.2: Fermentable reducing sugar.
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Time Fermentable reducing sugar

(h) YMB Glucose Sugar deplete | Aspergillus Aspergillus
solution dried longan foetidus niger TISTR

extract with | TISTR 3461 | 3089 extract

glucose extract

SD SD SD SD SD
0 |8215| 254 | 7390 | 6.88 | 67.85 | 5.06 | 54.36 | 4.87 | 51.68 | 13.43
12 | 5219 | 1.14 | 66.72 | 10.05 | 42.75 | 1.90 | 40.99 | 3.02 | 38.34 | 1.19
24 | 22.74 | 0.93 | 67.33 | 9.30 | 15.31 | 1.53 | 35.90 | 4.89 | 30.39 | 3.56
36 | 223 | 036 | 5832 | 9.31 | 0.04 | 0.12 | 16.08 | 2.97 | 14.18 | 2.62
48 | 0.00 | 0.11 | 57.61 | 10.28 | 0.00 | 0.12 | 9.60 | 4.73 | 10.42 | 0.94
60 | 0.17 | 0.05 | 46.32 | 959 | 0.28 | 0.27 | 6.18 | 1.15 | 6.67 | 2.62
72 | 0.08 | 0.11 | 40.11 | 11.05 | 0.03 | 0.17 | 0.00 | 2.43 | 0.00 | 0.19
84 | 0.27 | 0.04 | 32.46 | 10.64 | 0.11 | 0.07 | 262 | 1.52 | 2.87 | 0.87
96 | 0.20 | 0.09 | 27.79 | 10.21 | 0.46 | 0.10 | 2.09 | 282 | 5.79 | 2.00
108 | 0.25 | 0.11 | 23.10 | 10.78 | 0.28 | 0.09 | 1.68 | 287 | 1.63 | 1.62
120 | 0.31 | 0.10 | 19.17 | 1054 | 0.22 | 0.19 | 247 | 0.15 | 7.77 | 2.81




Table 1.3: Glucose concentration.
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Time Glucose concentration
(h) YMB Glucose Sugar Aspergillus Aspergillus
solution deplete dried foetidus niger TISTR
longan TISTR 3461 | 3089 extract
extract with extract

glucose
SD SD SD SD SD
0O |[8168| 158 7820 | 3.21 | 7334|102 | 57.10 | 0.89 | 50.67 | 0.91
12 | 60.63 | 1.20 | 69.04 | 10.13 | 46.11 | 2.17 | 37.43 | 0.74 | 33.10 | 0.26
24 | 23.73 | 1.71 | 62.22 | 15.34 | 15.02 | 1.20 | 27.17 | 1.60 | 23.26 | 1.48
36 | 264 | 021 | 5373 | 391 | 0.19 | 0.02 | 1232 | 1.13 | 11.06 | 0.40
48 | 0.05 | 0.01 | 49.44 | 402 | 0.19 | 0.02 | 3.27 | 069 | 358 | 1.65
60 | 0.04 | 0.01 | 46.93 | 1499 | 0.18 | 0.01 | 162 | 0.62 | 0.65 | 0.42
72 | 0.05 | 0.00 | 40.34 | 1069 | 0.15 | 0.02 | 1.01 | 0.28 | 0.26 | 0.34
84 | 0.03 | 0.00 | 3542 | 807 | 0.11 | 0.03| 091 | 0.38 | 0.33 | 0.16
96 | 0.03 [ 0.01 | 3197|1062 | 003 |0.00| 011 | 0.11 | 041 | 0.34
108 | 0.02 | 0.01 | 2494 | 11.33 | 0.01 | 001 | 0.93 | 046 | 0.12 | 0.17
120 | 0.01 | 0.01 | 20.06 | 10.56 | 0.02 | 0.02 | 1.26 | 0.32 | 0.39 | 0.04




Table 1.4: Ethanol concentration.
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Time Ethanol concentration
(h) YMB Glucose Sugar Aspergillus Aspergillus
solution deplete dried foetidus niger TISTR
longan TISTR 3461 | 3089 extract
extract with extract

glucose
SD SD SD SD SD
0 0.00 | 0.00 | 0.00 |0.00| 0.00 |0.00 | 0.00 | 0.00 | 0.00 | 0.00
12 9.88 | 0.18 | 250 |[0.18|12.08 | 0.62 | 756 | 0.20 | 7.12 | 0.23
24 | 23.67 | 0.77 | 3.86 |0.29 | 22.86 | 0.92 | 12.28 | 0.93 | 10.73 | 0.07
36 | 3157|025 | 653 |165|22.07|0.21| 1586 | 0.20 | 15.22 | 0.35
48 | 32.06 | 0.22 | 9.28 | 214 |22.43 | 0.40 | 19.18 | 0.32 | 1857 | 3.40
60 | 30.49 | 1.15 | 13.13 | 1.36 | 22.36 | 0.60 | 22.51 | 1.19 | 20.19 | 0.43
72 | 31.68 | 0.08 | 16.98 | 1.64 | 22.05 | 0.95 | 22.59 | 0.64 | 19.20 | 0.06
84 | 30.84 | 0.23 | 20.36 | 2.09 | 23.80 | 0.15 | 22.88 | 0.34 | 20.07 | 1.11
96 | 30.39 | 0.67 | 23.36 | 1.09 | 24.38 | 0.49 | 21.17 | 0.34 | 17.93 | 0.37
108 | 29.57 | 0.30 | 23.68 | 1.19 | 23.92 | 0.58 | 20.28 | 0.30 | 17.32 | 1.09
120 | 29.40 | 0.31 | 24,92 | 1.16 | 23.52 | 0.49 | 19.43 | 0.18 | 17.53 | 1.08
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Table 1.5: Glucose concentration from the results of sterilized extract and non-

sterilized extract.

Time Glucose concentration
() Aspergillus foetidus TISTR 3461 Aspergillus niger TISTR 3089
extract extract
Sterilized Non-sterilized Sterilized Non-sterilized
SD SD SD SD

0 57.10 0.89 56.52 1.52 50.67 0.91 51.61 1.88

12 37.43 0.74 36.10 0.74 33.10 0.26 32.81 0.91

24 27.17 1.60 24.19 1.20 23.26 1.48 17.91 0.58

36 12.32 1.13 13.09 0.74 11.06 0.40 9.39 3.83

48 3.27 0.69 4.40 0.34 3.58 1.65 0.50 0.05

60 1.62 0.62 1.47 0.28 0.65 0.42 0.10 0.14

72 1.01 0.28 1.22 0.83 0.26 0.34 0.13 0.02

84 0.91 0.38 1.44 1.15 0.33 0.16 0.75 0.18

96 0.11 0.11 0.70 0.61 0.41 0.34 1.10 0.20

108 0.93 0.46 1.19 0.77 0.12 0.17 0.13 0.12

120 1.26 0.32 0.76 0.52 0.39 0.04 1.32 0.09
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Table 1.6: Ethanol concentration from the results of sterilized extract and non-

sterilized extract.

Time Ethanol concentration
() Aspergillus foetidus TISTR 3461 Aspergillus niger TISTR 3089
extract extract
Sterilized Non-sterilized Sterilized Non-sterilized
SD SD SD SD

0 0.00 0.00 0.00 0.00 0.00 0.00 0.48 0.12

12 7.56 0.20 7.66 0.15 7.12 0.23 7.79 0.13

24 12.28 0.93 11.98 0.65 10.73 0.07 10.87 0.65

36 15.86 0.20 16.40 0.32 15.22 0.35 15.45 0.71

48 19.18 0.32 19.33 0.49 18.57 3.40 17.71 0.14

60 2251 1.19 21.52 0.57 20.19 0.43 18.75 0.75

72 22.59 0.64 23.20 0.88 19.20 0.06 18.74 0.59

84 22.88 0.34 23.51 0.76 20.07 1.11 18.86 0.47

96 21.17 0.34 20.42 0.57 17.93 0.37 17.48 0.18

108 20.28 0.30 20.93 0.59 17.32 1.09 16.30 0.76

120 19.43 0.18 20.40 0.52 17.53 1.08 16.67 0.50
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Table 1.7: Glucose concentration from the results of the extract with and without pH-

adjusted.
Time Glucose concentration
() Aspergillus foetidus TISTR 3461 Aspergillus niger TISTR 3089
extract extract
pH adjusted No pH pH adjusted No pH
adjustment adjustment
SD SD SD SD

0 53.63 0.56 56.50 1.98 66.53 2.32 N/A N/A

12 44.15 1.50 50.45 2.78 53.61 0.81 N/A N/A

24 26.27 0.18 32.62 0.65 31.92 0.17 N/A N/A

36 12.93 0.39 16.04 0.33 17.12 0.63 N/A N/A

48 2.40 0.07 3.40 0.03 1.59 0.32 N/A N/A

60 0.76 0.38 2.29 0.49 1.42 0.18 N/A N/A

72 0.11 0.15 0.76 0.49 0.00 0.59 N/A N/A

84 0.38 0.57 0.77 0.38 1.54 1.05 N/A N/A

96 0.92 0.35 0.00 0.38 1.49 1.19 N/A N/A

108 0.52 0.13 0.53 0.27 2.05 0.74 N/A N/A

120 0.00 0.38 0.31 0.20 1.29 0.22 N/A N/A
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Table 1.8: Ethanol concentration from the results of the extract with and without pH-

adjusted.
Time Ethanol concentration
() Aspergillus foetidus TISTR 3461 Aspergillus niger TISTR 3089
extract extract
pH adjusted No pH pH adjusted No pH
adjustment adjustment
SD SD SD SD

0 0.00 0.00 0.00 0.00 0.00 0.00 N/A N/A

12 6.63 0.15 3.72 0.19 8.54 0.21 N/A N/A

24 14.17 0.10 12.21 0.54 17.36 1.23 N/A N/A

36 18.78 2.33 18.47 0.79 23.20 1.48 N/A N/A

48 24.79 0.71 24.58 0.54 26.86 1.37 N/A N/A

60 27.61 1.15 24.72 0.27 27.92 0.76 N/A N/A

72 28.04 3.38 27.80 0.86 26.72 1.16 N/A N/A

84 26.02 2.73 27.79 0.61 26.28 2.36 N/A N/A

96 25.68 1.31 25.07 1.35 26.54 1.00 N/A N/A

108 24.83 0.14 25.14 1.61 25.24 1.60 N/A N/A

120 25.53 0.51 26.47 0.42 25.94 0.17 N/A N/A




139

CURRICULUM VITAE

Name Mr. Chanawut Kaewcompa
Date of birth July 23, 1985
Academia background

High school Montfort College, 2003

Bachelor Degree Bachelor of Science (Agro-Industrial Biotechnology),
Chiang Mai University, 2007

Publication Poster Presentation at Maejo University Annual

Conference 2010 (May 26 — 27, 2010 at International

Education and Trainning Center, Maejo University,

Chiang Mai, Thailand) with the title of publication

“Fermentation of Sugar Depleted Dried Longan by 5

Strains of Fungi to Produce Cellulase, Xylanase,

Mannanase and Pectinase”



