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1. Reagent preparation
- 1.1 Reagent for protein assaying
e PBS (phosphate buffer saline)
A phosphate buffer saline tablets was dissolved in DI-water 200 mL (pH 7.4+
0.4)
e Standardize stock solution ovalbumin protein standard
issolved with PBS solution (100 mL). The

ow protein binding. The standard
ent glce at 280 nm

N

- DI-water 100 mL.

The ovalbumin (100 mg) was

mixture was filtered through 0.

solution was standardized

e DOC solutlonf—

A trichloroacetic ag , ' > dis in DI-water 100 mL.
AN

[ ]

A phosphotungst ; as dissolved in DI-water 100 mL.

A sodium salt of bromophenol dissolved in DI-water 1 L.
e Reagent A _ e -
The reagent C10C mixed with £y ).
e Reagent .

The 2M Folin r@gent
e ReagentC ¢ o

il wmdwmrwu

L Reagylt D

AR HAARIBI YRS o

dissolved in [ﬂwater 28 mL.

1.2 Reagent for chitinase activity assaying

e Color reagent

Potassium hexaferocyanate (K3;FeCNg) (0.5 g) and Na,COs3 (45.34 g) were
dissolved in DI-water 500 mL.
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2. Preparation the calibration curve of N-acetyl-D-glucosamine for HPLC
- analysis
Calibration curve of GIcNAc was made by varying the concentration and

measuring the peak area by HPLC.

Table A1 The concentration of standard solution of GIcNAc and peak area.
Conc. GIcNA Conc. GlecNAc Peak Area
(mV*Sec)
14.983
27.667
98.046
308.345
195.536
387.937
749.393
1987.448

Standard
No.

0 N N B WD -

éeak Area (mV*sec)
== £

-

al)

URIINYIAY

0.0 1.0 2.0 3.0 4.0 5.0 6.0

Concentration of GIcNAc¢ (mM)

Figure A1 Correlation between concentration of standard N-acetyl-D-glucosamine

and peak area by HPLC.
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3. Preparation the calibration curve of N,N'-diacetylchitobiose for HPLC
- analysis
Calibration curve of (GlcNAc), was made by varying the concentration and

measuring the peak area by HPLC.

Table A2 The concentration of standard solution of (GlcNAc); and peak area.
Standard ~ Conc. GlcNA Conc. GlcNAc Peak Area
No. (mV*Sec)
57.786
111.022
235.395
380.000
676.788
1128.094
1494.989
1900.128

0 NN N U R LN

ﬁak Area (mV*sec)

NYAY

B R S

JEVe

0.0 0.5 1.0 1.5 2.0 2.5 3.0 &) 4.0

Concentration (GlcNac), (mM)

Figure A2 Correlation between concentration of standard N,N “diacetylchitobiose

and peak area by HPLC.
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4. Preparation the calibration curve of N,N',N'-triacetylchitotriose for HPLC
~ analysis
Calibration curve of (GIcNAc); was made by varying the concentration and

measuring the peak area by HPLC.

Table A3 The concentration of standard solution of (GIcNAc); and peak area.
Standard  Conc. (GlcNAc);  Conc. (GIcNAc)3 Peak Area
No. ’ (mV*Sec)
64.77
281.76
557.62
827.87
1074.04
1376.31
1566.90
2081.22
2668.63

O ®©® 9 O »n B W N =

3000 - (7
| y = 834732

2500 R®=0.9988

2000 -

o AUEINYY

Peak Area (mV*sec)

0 - g i T S i S e o

0.0 0.5 1.0 1.3 2.0 2.5 3.0 8.5

Concentration of (GlcNAc); (mM)

Figure A3  Correlation between concentration of standard N,N’,N "“triacetylchito-
triose and peak area by HPLC (Waters).
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5. Prepartion calibration curve of N-acetyl-D-glucosamine for chitinolytic
enzyme assay by colorimetric method.
Calibration curve for GIcNAc was made by determining the absorbance

value at 420 nm of standard GlcNAc according to the method of Schales.

Table A4 The amount of standard solution of GIcNAc and AAbsorbance

Standard Amount of GlcNAc AAbsorbance
No.
1 0.886
2 0.761
3 0.650
4 0.541
5 0.516
6 0411
7 0311
8 0.187
9 0.094
1.0 1
| y= 1.0 V2;
- R*=0.9950
0.8 *l !l
54 |
§0.6 -
= |
s
Z041 W
AR URIAINY1A Y
.q ‘ .
0.0

0

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Amount of GlcNAc (umole)

Figure A4 Correlation between amount of standard of N-acetyl-D-glucosamine and

optical density (absorbance) at 420 nm.
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6. Preparation calibration curve of protein concentration by Lawry’s
colorimetric method.
Calibration curve for ovalbumine protein was made by determining the

absorbance value at 720 nm of standard ovalbumine according to the method of

Lowry.

Table ASThe concentration of standard ovalbumine and absorbance

Standard
Absorbance
No.
1 0.0498
2 0.1142
3 0.2016
4 0.4000
5 0.7232
0.8 1
0.7 - yz— 9.2993x
R"=6.99
0.6 - - BEE— 1. ]
§ 0.5 - wdi
[+ ’
i 8 ;
2 03 - ¢
ﬁ F- o s
oz A U IHENINEING
014 Y

‘»{-wm;mfzaiﬂ RAANTANE, oo

Concentration of protein (mg/mL)

Figure A5 Relationship between standard protein (ovalbumine) concentration and

optical density (absorbance) at 720 nm.
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7. Standard curve of C/N ratio and %DA of chitin
The standard curve of C/N ratio and %DA was calculate from elemental

analysis follow this equation.

CH,0H

© y=0.0172x +5.1452757) -/

= [ESEI

1
1
|

g
i

AU IngnineIng
QRIAINTUNRINEAY

C/N Ratio

100

%DA

Figure A6 Relationship between %DA of chitin and C/N ratio by elemental analysis.
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Table B1 The yield of GlcNAc, (GlcNAc), and mole ratio of (GIcNAc),/GlcNAc by

_ the effect of enzyme/chitin ratio on chitinolysis.

Enzyme/chitin Time [GleNac] [(GleNac),] Mole ratio
ratio (day) (mM) (mM) (GlcNACc),/GlcNAc
1 0.505 0.902 1.79
2 0.827 1.833 2.22
0.11 mU/mg 4 1.487 3.066 2.06
6 1.98
8 1.98
1 1.89
1.93
0.54 mU/mg 1.99
1.35
1.46
1.70
1.99
1.07 mU/mg 1.65
1.74
A 1.53
—=cir 1.46
1.75
1.61 mU/mg 5.300 ' 1.73
AU AvEMInEnT
| 1.57
1 4.182 £5.846 1.40
OVl ﬂzﬁﬂ‘i%ﬂ%ﬂ’]?ﬂ&l’]ﬁ thn
2.15 mWmg 4 7.096 11.254 1.59
6 8.116 13.101 1.61
8 9.733 14.575 1.50

The reactions were carried out in chitin concentration 20 mg/mL, acetate buffer
solution pH 4.0 (0.05 M) and 37°C.
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Table B2 The yield of GlcNAc, (GlcNAc), and mole ratio of (GlcNAc),/GlcNAc by

the effect of concentration of chitin on chitonolysis.

[chitin] Time [GlcNAC] [(GIcNAc),] Mole ratio
(mg/mL) (day) (mM) (mM) (GIecNAc),/GIcNAc

1 0312 0.492 157
0.540 1.076 1.99
0.8.65 1779 1.84
1.90
1.95
223
1.82
2.09
1.94
1.88
2.01
1.90
1.96
1.86
1.85
1.90
| 1.81
30.0 5513 487 1.90
fon 640 W o 1.86
AUYITENINEANT s

44
I 4294 2,998 1.86
QRN TRUNI IR D
40.0 4 8.913 16.408 1.84
6 9.498 16.428 1.73
8 10.883 18.836 1.73

5.0

2
4
6
8
1
2

10.0

20.0
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Table B2 The yield of GlcNAc, (GlcNAc), and mole ratio of (GIcNAc),/GlcNAc by

 the effect of concentration of chitin on chitinolysis (continued).

[chitin] Time [GlcNAc] [(GleNAc),] Mole ratio
(mg/mL) (day) (mM) (mM) (GleNACc),/GlecNAc

1 4972 9.339 1.88
6.287 10.691 1.70
8.752 15.885 1.82
1.73
1.66
2.05
1.96
1.82
1.72
1.65
1.98
1.96
1.80
175
1.62

50.0

N — 0 O A~ N

60.0

70.0

The reactions were .;’__—_':"?‘

AU INENTNEINS
RIANTUNRINYINY

20 mg/mL, acetate buffer
)
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Table B3 The yield of GlcNAc, (GleNAc), and mole ratio of (GIcNAc),/GlcNAc by

the effect of pH of the reaction solution on chitinolysis.

Type of Buffer ~ Time [GlcNACc] [(GleNAc),] Mole ratio
(pH) (day) (mM) (mM) (GleNACc),/GleNAc
1 7.037 13.077 1.86
2 9.941 18.039 1.81
Mcllvan
4 14.916 25.552 1.71
pH 2.0
6 32.674 1.60
8 1.54
1 1.91
2 1.74
Mcllvan
4 1.66
pH 2.5
1.60
1.53
1.97
1.82
Mcllvan
1.70
pH 3.0
1.64
1.57
ST 1.87
- 2.09
Mcllvan
16.331 1.74
pH 3.5

fl LEEJ’J ﬂfﬁ%swiﬁm .
ammmmmmm N 8210

13.180 24.080 1.83
6 18.625 31.927 1.71
8 19.566 32916 1.68

pH40
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Table B3 The yield of GlcNAc, (GleNAc), and mole ratio of (GIeNACc)/GlcNAc by

the effect of pH of the reaction solution on chitinolysis (continued).

Type of Buffer Time [GlcNACc] [(GlcNAc),] Mole ratio
(pH) = (day) (mM) (mM) (GlcNACc)2/GleNAc
1 3.402 6.589 1.94
2 5.549 12.208 2.20
Mcllvan
4 9.481 20.265 2.14
pH 4.5 ,
6 22.051 1.91
8 616 1.79
1 1.93
2 1.88
sodium acetate
4 1.74
pH 4.0
1.68
1.64
2.02
2.26
sodium acetate
1.86
pH 4.5
1.79
= A G W 1.77
S 26583887 221
2 2.35
sodium acetate ‘ 1
- ' ¢ 5.617 13.25T 2.36
T AEAYENINESInY  on
Y . 56 2.09
| . 1.616 £8.475 e/ 215
ARTANN IR TIRY T Easr
sodium dgetate
4 3.475 8.586 2.47
pH 5.5
6 4.112 9.844 2.39
8 4.507 12.654 2.81

The reactions were carried out in chitin concentration 60 mg/mL, the enzyme/chitin

ratio 0.22 mU/mg, and 37°C. All buffers concentration were 0.1M.
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Table B4 The yield of GlcNAc, (GlcNAc), and mole ratio of (GleNAc),/GlcNAc by
the effect of type of buffer on chitinolysis.

Type of buffer Time [GlcNAc] [(GleNAc)] Mole ratio
(day) (mM) (mM) (GlecNACc,/GleNAc
2 9.860 17.762 1.80
sodium acetate
4 12.370 23.589 1.91
) 2 9.451 19.077 2.02
potassium acetate N
4 121366 24.697 2.00
N 2 19.106 : 2.02
citrate phosphate .
PR ; 5.72 1.67
] [T 197
sodium citrate '
3 0 4,917 1.82
potassium : /9 1.82
hydrogen phthalate 1.60
The reactions were caified QU '*: ‘ centration 60 mg/mL with the
enzyme/chitin ratio 0.22 0/ndg dt All buffers concentration 0.1M which have
pH 4.0.

i
U

AULINENTNEINS
RINNTUNNINYIAY
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Table B5 The yield of GIcNAc, (GlcNAc), and mole ratio of (GlcNAc),/GlcNAc by

the effect of temperature on chitinolysis.

Temperature Time [GlcNACc] [(GIcNAc),] Mole ratio

(°C) (day) (mM) (mM) (GIcNAC)/GleNAc

1 6.381 11.541 1.81

2 9.771 16.923 1.73

30 4 20.083 1.67

6 W 23.133 1.80

8 ' /41 62 171

1 =t 1.92

2 ~20 1.78

37 4 1.65

6 1.62

1.61

i

1.83

45 1.67

1.58

1.43

1.37

U 1.79

35 20.953 36.948 1.76

A ‘LJZEJ’J yimIngdng

T WEREIIR

trétion 60 mg/mLiithe enzyme/chitin
sl RRY
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Table B6 The yield of GlcNAc, (GleNAc), and mole ratio of (GlcNAc)»/GlcNAc by

the effect of concentration of buffer on chitinolysis.

[acetate buffer] ~ Time [GlcNAc] [(GlcNAc),] Mole ratio
M) (day) (mM) (mM) ' (GleNAC),/GleNAc

1 1.156 4.023 3.48
2.682 8.476 3.16
4.466 13.935 3.12
2.92
3.03
2.58
2.60
2.35
1.92
1.90
277
1.95
1.89
1.55
1.50
2.04
- 1.79

0.2 4E 19.457 | - 1:76
ﬂiim ﬂzﬁmwﬁﬁm o

0.0

2
4
6
8
1
2
4

0.05

0.1

£0.077 2.02

Q R ﬁzﬁﬂiﬂiﬂﬁ?%%ﬂ']ﬁ Els
20.774 35.239 1.70

6 28.007 40.941 1.46

8 30.679 47.288 1.54

The reactions were carried out in chitin concentration 60 mg/mL, the enzyme/chitin

ratio 0.22 mU/mg, acetate buffer solution pH 4.0, and 45 °C.
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Table B7 The yield of GleNAc, (GlcNAc), and mole ratio of (GlcNAc)2/GleNAc by

substrate dependence on chitinolysis.

Time [GlcNACc] [(GlecNAc),] Mole ratio
Substrate
(day) (mM) (mM) (GlcNAC)2/GIcNAc
2 5.762 13.064 2.2
fibrous chitin® 4 13.707 26.769 2.0
(100 x SO pm) 6 17.975 33.950 1.9
8 44.505 1.6
- 2.0
fibrous chitin® 4 1.8
(50 x 25 pm) 6 1.7
1.4
1.7
powder chitin® 1.8
(3.0 pm) 1.7
1.4
: L7
fibrous chitin® 1167 4 . 1.6
(100 x 50 pm) & ) 1.6
G_E ?-E@?E',,,,,—_‘-";ii'-';;-i 1.6
- §9 5~ 1.5
- ) i
colloidal - p 7.146 11.036 1.5

“ gupINEnIniing

The regtiﬁ ere_C ﬁﬂ t with the enzyméfehitin ratio 0.22/mU/mg, acetate
e Bkt 100 | bbbt 1 19 V16) 16V
3concentration of chitin = 60 mg/mL

®concentration of chitin = 20 mg/mL
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Table B8 The yield of GIcNAc, (GlcNAc), and mole ratio of (GlcNAc),/GlcNAc by
Hydrolysis with increasing enzyme/chitin ratio on chitinolysis.

Enzyme/chitin Time [GIcNAc] [(GIcNAc),] Mole ratio
ratio (day) (mM) (mM) (GlcNACc),/GlcNAc

2 8.737 16.312 1.9
83 i 4 19.603 32.730 1.7

6 28.636 43.431 1.5
8 50.526 1.7
2 ' 1.6
4 1.5
1.3
1.5
1.5
1.4
13
1.5
1.5
1.5
1.4

> T —— 1.5

0.44 mU/mg

0.66 mU/mg

0.88 mU/mg

The reactions were cafrie '-r"" '60 mg/mL, acetate buffer

ion pH 4.0 (0.1 ,‘and45°C. i
ﬂﬂ&l’él“fl?:lﬂ‘ﬁﬂ&l’]ﬂ‘i
QRIAINTUNNIINYAY
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Table B9 The yield of GleNAc, (GlcNAc), and mole ratio of (GlcNAc),/GlcNAc by
product inhibition by GIcNAc on the chitinolysis.

Initial concentration of Time [GlcNACc] [(GleNAc),]

GlcNAc (mM) (day) (mM) (mM)
2 20.749 33.516

0.00
6 32.358 44.999
2 20.077 34.299

9.31 -

44.439
31.457

18.17
43.489
30.921

28.21
47.424
30.689

36.16
46.153
42.007

47.19
45.225

hitin concentration 60 mg/mL, serum

iperature 45 <.

The reaction was carried ol

Y
Hb 64.8 mU., acetate buffer pH 4

J I

AU INENTNEINT
RIAIN TN INY Y
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Table B10 The yield of GlcNAc, (GlcNAc), and mole ratio of (GlcNAc),/GlcNAc by

using dialysis tubing System Al.

[GIcNACc] [(GlecNAc),] Mole ratio
Time (day)
(mM) (mM) _ (GlecNACc),/GIcNAc
1 0.294 1.021 25
3 0.614 1.483 2.4
5 0.704 1.760 2.5
5 25
7 2.6
10 3.0
1t 2l
12 2.5
13 23
17 23
18 2.4
21 2.4

The reaction was carried o

and another portion of the

R

- P,
1 h 1] :‘Kui

. (4 .fl.J

buffer pH 4.0 (0.1 M), temperat C “;'r._,
n—" J,..-" LY A

0

4,
Vu +

-

T

Table B11 The yield o.—."’“
using d1aly51s tubing System A2.

itin 3.6 g, serum Hb 0.75 U, acetate

suter solution (500 mL) was refreshed

o.added inside the bags.

-

3
Li 0 of (GIcNAc),/GlctNACc by

— ) Eﬁ?f{m IV N

ammfﬁ%m Mﬁﬁmmé’ﬁ

11*
12

0.490
0.694
0.777
0.827
0.339

1.352
2.044
2.307
2.428
1.012

29
3.0
2.9
3.0
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Table B11 The yield of GleNAc, (GlcNAc), and mole ratio of (GIcNAc),/GlcNAc by
using dialysis tubing System A2 (continued).

[GleNACc] [(GleNAc),] Mole ratio
Time (day)
(mM) (mM) (GIeNAC),/GleNAc
14 0.377 1.080 2.9
16 0.508 1.404 2.8
18 0.528 1.587 3.0
20 0.549 2.9
21 0.568 2.9

The reaction was carried ou o, serum Hb 1.59 U., acetate
buffer pH 4.0 (0.1 M),

refreshed.

‘The outer solution (500 mL) was

Table B12 The yield of ) of (GlcNACc),/GlcNAc by

using dialysis

Mole ratio
(GIcNAC),/GIeNAc
2.1
21
£
2.2
'2 .699 3. 945 2.2

1ﬁﬂuﬂﬁﬂﬂﬂ?ﬂﬂﬁﬂi22
Al M‘ﬁmmé’ﬁ

Time (day)

—

~N N AN

O

1.484 3.120
18 1.811 3.674 28
21 2.043 4251 2,1

The reaction was carried out with fibrous B-Chitin 7.2 g, serum Hb 3.2 U., acetate
buffer pH 4.0 (0.1 M), temperature 45 °C, “The outer solution (500 mL) was
refreshed.
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Table B13 The yield of GlcNAc, (GlcNAc), and mole ratio of (GlecNAc),/GlecNAc
by using dialysis tubing System C.

[GlecNACc] [(GlcNAc),] Mole ratio
Time (day)
(mM) (mM) (GleNAC),/GleNAc
1 3.562 4.980 1.4
2 4987 7.455 1.5
4 6.441 10.015 1.6
7 1.6
9 1.6
11° 1.6
12 1.6
14 1.6
18 1.7
20 1.7
21 1.7
The reaction was carried gut us- Y 1 "\ 4 g, serum Hb 6.4 U., acetate
buffer pH 4.0 (0.1 M), tg pers HAre 8, * ‘he outer solution (500 mL) was
refreshed. Vel
Table B14 The yi¢ ;T— - ld by production the
N-acetyl- ﬂ
Mixing ratio® Time [GlcNACc] [(GlcNAc),] Total
Pectinase/Sﬁ.l ‘ A( Y |r] ﬂ @M) %Yield
'q 2 " 47.400 42
ﬁ i 45
Wﬂaﬁnﬁuum NYIRY
8 44935 50.315 47
2 41.050 33.985 39
5 1 4 57.220 35.514 46
6 70.833 29.593 47
8 75.456 30.269 49
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Table B14 The yield of GlcNAc, (GlcNAc), and total % yield by production the

N-acetyl-D-glucosamine in one step (continued).

Mixing ratio® Time [GIeNAc] [(GlcNAc),] Total
Pectinase/Serum Hb (day) (mM) (mM) %Yield
2 52.311 25.675 37
4 73.519 26.449 46
0.33
6 116.457 6.658 47
8 3.314 50
4.002 39
5.917 44
1.65
1.737 45
1.882 49
- 4.638 39
3.129 45
3.29

2.565 49
2.385 50

10 cev ation 60 mg/mL , serum Hb 64.8
ife 45 °C. aUnit of chitinase of serum Hb

The reaction was carried o

mU, acetate buffer pH 4.0 (0. ¥, tex
L 14 ¥y

= 1.24 U/mL, Unit of chitobiase 6f peciinas

pectinase An/Unit by-seram =i

AEE— A,

6 U/mg, Mixing ratio = Unit by

Table B15 Relative wscosity of the hydrolysate as a flﬂtion of the hydrolysis time.

Time for hde‘yﬂ WIW%
(hrs) "o 1 | 16%DA " ¥ 13 %DA

aendiamTHbnay

112.04 107.50 11521
24 93.51 96.48 99.02
48 90.23 92.66 95.51
72 89.13 91.21 93.86
96 89.01 90.91 93.55

The chitosans (150 mg) were hydrolyzed by serum Hb (3.8 mU) in acetate buffer pH
4.0 (0.1M) at 45 °C. The viscosity was measured by Ubbelohde viscometer.
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Figure B1 The chromatogram by HPLC analysis of hydrolysis chitosan (a) standard
GlcNAc-(GleNAc)g, (b) 21%DA (Koyo, Japan), (¢) 16%DA. (Seafreash,
Thailand), and (d) 13%DA (Ta-ming, Thailand).
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