CHAPTER 11
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16. &HON/S analyser (PE2400 series II, Perkin Elmer)

17. Seemless cellulose tubing (M, 12000, Wako Chemicals Inc.)

18. Locking dialysis membrane clamps (Membrane Filtration Product Inc.)

19. Vial-capped 1.5 mL (MCT-150-C, Axygen)
20. Gel permeation chromatography (GPC) (PL-GPC110)
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2. Chemicals
1. Squid pen B-chitin (Ta-Ming Enterprises, Thailand)
. Powder B-chitin 3.0 um (Koyo Chemical, Co.,Ltd., Japan)
. Chitosan 21 %DA (Koyo Chemical, Co.,Ltd., Japan)
. Chitosan 16 %DA (Seafresh, Thailand)
. Chitosan 13 %DA (Ta-Mmg Enterpnses Thalland)
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16. Sodium hydrox1de anal :
.-"'ﬂ o A 3 |
17. Citric acid, ﬂalar grade (M‘ércl( Gert
18. Sodium hydregenphosp! ..__——-.-f--- 2 itd,, Switzerland)
19. Gel ﬁltratlonB o mate ) %{ Corporation, Japan)

20. Hydrochloric aci ‘d Analar grade (Merck Germany)

NN
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25. Acetronitrile, chromatography grade (Merck, Germany)
26. Acetyl chloride, analar grade (Aldrich, Germany)

27. Sodium deoxycholate (Merck, Germany)

28. Trichloroacetic acid (Merck, Germany)

29. Phosphotungstic acid (Fluka Chemicals, Ltd., Switzerland)
30. Copper sulphate (Fluka Chemicals, Ltd., Switzerland).
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31. Ovalbumin (Aldrich, Germany)
32. Phosphate buffer saline (Merck, Germany)
33. Folin reagent (Aldrich, Germany)

3. General procedure
3.1 Preparation the fresh serum Hb
The skim latex from Pan Asia ology Co., Ltd. (Rayong) was added with
the H,SO4 (50%, v,v) to adjust u
The top aqueous layer, se f Jrat the membrane filter (whatmann
r at 4 °C for further use.

mamed rubber particles were settle.

¥ jd ,.l'
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urﬁfjss stated otherwise.
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The concentrated hydrochloric a01d was gradually added to crab chitin (50 g) in a
beaker ? (~50 mL) was
paused ‘;ﬁmia Wmmﬂﬁﬁ ﬁﬂhﬁeaazlmcated for 30-

40 min at room temperature. The viscous solution was poured as a thin stream into 1 L of
a vigorously stirred ice-water mixture forming instantly a fine precipitate. The slurry was
kept overnight in a refrigerator at 5 °C. The precipitate was filtered off, using a G3
sintered-glass funnel. The white solid was washed successively with DI-water and,

subsequently, with aqueous sodium hydroxide solution (0.2 M), until the filtrate was

neutral, and again with copious amount of DI-water.
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3.2.3 Swollen chitin

The squid pen chitin (8.5 g) from Ta-ming enterprise Co., Ltd. was cut into
pieces with about 0.5 x 0.5 cm and was put into an electrical food blender (AB 1088
AIKO, Japan). The DI-water (10 mL) was gradually added to soak chitin throughly. The
blender was stated and stopped intermittently until all water was absorbed by chitin. The

addition of water and grinding process was repeated several times until no more water
could be absorbed by chitin.

3.2.4 Determinatio
The chitin substra
nitrogen by elemental -

calculated from C/N ratig

3.2.5 Chitosan

Chitosan was p sed £ n three. differen SOL ces, Koyo Chemical Co.,Ltd.,
(Japan), Seafresh Co,.Ltd. “Ta-Ming e prises (Thailand) (Table 2.1).
Their molecular weights and %DA'wére d - ¢ ed in previous work.*”*8
Table 2.1 The t‘-il.%'.—"-"' \ of each chitosaris

— 4
Source of chitosarn 0 'i"‘ lar weight (My)"

Koyo chemical (Japar 6,055,920

) 21
st B AN BN TN Y
A AR T UM INY 1N Y




34

3.3 Protein assaying
3.3.1 Preparation of calibration curve
The stock solution of standard protein was prepared by weighted an ovalbumin,
which was the standard protein (100.0 mg) and adjusted volume with phosphate buffer
saline (PBS) pH 7.4 to 100.0 mL. The standard protein stock solution was filtered though

a low protein binding 0.45um Millipore filter. The filtrate was calculated for the accurate

concentration of protein by measuriq\g\me at 280 nm and using PBS as a

blank with UV-Visible spectrophotometer /J 650) following the equation
— Ag R

' md‘b%aﬁon (mg/mL)

ol 16;‘1 was va,pe , 10, 20, 40 and 80 pg/mL

When: A = absorbance, b

with NaOH (0.2 M). T
reagent A (0.3 mL) was

mixture (1.1 mL) was stirred and
daxﬁl solutions were stirred for 15

Ch
3.3.2 Measuremets

The serum Hb sol 7 0 a Jje test tube. The protein in

para serum Hb was extr;cj) d followmg the ISO/FDIS procedure®. The DOC reagent (0.4

mL) was added i ixed well by vortex.

After 10 min, thﬂ ﬁxm Iﬁﬂm ﬁgﬂjna?n d PTA reagent (0.4

mL). The e again by vortex and waited for ,leﬂat' The mixture was
is

cemﬁfugf AR LA vaon 02

0.8mL) and stirred until dissolution was achieved. The amount of protein was determined

by following Lawry method®®. The protein solution was added with reagent A (0.3 mL)
and put the reagent B (0.1 mL) and the mixture was stirred and waited for 15 min. The
amount of protein was measﬁred by UV-Visible spectrophotometer (Beckman DU 650)
at 750 nm. The amount of protein was calculated by comparison with the standard curve

of ovabumine protein standard prepared in the previous section (Figure AS).
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3.4 Chitinase activity assaying
3.4.1 Preparation of calibration curve
The stock solution A and B were prepared by dissolving GlcNAc (11.1 mg) with
DI-water 10.0 and 20.0 mL, respectively. The stock solution A (5.0179 mM) and stock
solution B (2.5089 mM) were diluted to produce standard solutions (Table 2.2).

Table 2.2 GIcNAc used and concen d solution for enzyme assaying

Standard Amount of GIcNAc

No. (nmole)
1 0.8029
2 0.7025
3 0.6021
4 0.5018
S 0.5018
6 0.4014
7 0.3011
8 0.2007
9 0.1004

Each standards w% a OplLl and made the volume to 1.5
mL with DI-water. The coxatrgl; tube was addeg})nly colloidal chitin 50uL and made the

volume to 1.5 mﬁdumwgm Wﬂﬂfﬁqk 0.05% (W/v) in 1 M

Na,CO;3) 2 mL was| pipetted into each standard solutions including the control tube and
L)
t

¢
particle:@er from the e ifugation‘at2,5 r 15 mins. The
UV-Vis absorption of the standard solutions were measured at 420 nm. The standard

curve was obtained by plotting AA (Absorbance of the control tube - Absorbance of the

standard tube) in y-axis against the amount of GIcNAc (umole) in x-axis.

T21040%4 6
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3.4.2 Measurement of chitinolytic activity of the serum Hb
The chitinolytic activity of serum Hb was assayed quantitatively by measuring the
amount of reducing sugars produced in a digestion of colloidal chitin with the serum
according to Schales Method.”!
The serum Hb (0.05 mL) was pipetted into a clean test tube. The colloidal chitin
(0.05 mL, 50 mg/ml) was added into the tube. Sodium acetate buffer pH 4 (1 M, 0.15
adjusted to 1.5 mL by DI-water. The

: r the incubation period, 2 mL of
of »COj solution) was added into
the test tube. The mixtur

i ili ﬁm 15 minutes. After cooling at
room temperature, smal
2,500 rpm for 15 mins.

ixture by centrifugation at
For the control e

mL) was added and the reaction vol

solution was incubated at 37 °C \

coloring reagent solution (0

before it was added into 1be procedure described above was

spectrophotometer at 420 1 as.al oth assays and controls were

to the following equatio

I
pumole of reducing sugaxjﬁnin/mL of serum

¢ o y
The facto@fuu?aﬁﬂ ﬁmﬂgiﬂ He using GlcNAc as a
standard reducin section 3.4.1¢ Fi ure A4)~In this calcul the incubation
oA 10T 96111113110 1612

t (U) of enzyme activity was defined as the amount of an enzyme able to

||
Activity (

produce reducing sugar equivalent to 1 umole of GIcNAc per min. Specific activity was

defined as unit per mg of protein of the enzyme sample.
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3.5 Product analysis by HPLC
3.5.1 Preparation of calibration curve
e N-acetyl-D-glucosamine (GlcNAc)
The samples of exact weight of dried GlcNAc (CgH;sNOg = 221.21) were
dissolved with DI-water (5.00 mL) in two vials to make two stocked solutions, A and B
(Table 2.3) The six standard solutions (C, D, E, F, G, H, I, and J) were prepared by

dilution of A and B. *\ ”/ /

Table 2.3 Preparation of Wda@ solum

Standard 0 fration.
solution (/%
i

Preparation

method

A 3 i zT GleNAc(24.2 mg) + water 5 mL
B GleNAe (12.4 mg) + water 5 mL
C ).500 mL) + water (1.50 mL)
D A (0.200 mL) + water (1.80 mL)
E A (0.200 mL) + water (3.80 mL)
F (0.100 mL) + water (3.90 mL)
G ) + water (2.775 mL)
H LU0 mi’) + water (3.90 mL)
I 206-mL) + water (1.80 mL)
J 0.009 I(0.200 L) + water (1.80 mL)

Each stand@ UJ&J q ;nﬂnmdiuﬂﬂom (0.700 mL.) and filtered
ML R T IL R laV B

996) and detected at 210 nm. The mobile phase was acetonitrile:water (70:30) at a flow
rate of 1.0 mL/min. The Asahipak NH,P-50, Shodex (Japan) column was used as the

stationary phase. The calibration curve was obtained by plotting the concentration of
GlcNAc (mM) on the X-axis against the Peak area (mV *sec) on the Y-axis.
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e N,N'-diacetylchitobiose ((GlcNAc),)

The calibration curve for (GleNAc), (Ci6H2sN,Oy; = 424.42) was obtained using
the similar procedure described for that for GIcNAc (Table 2.4).

Table 2.4 Preparation of (GIcNAc), standard solutions.

Standard Concentration Preparation
solution method

A ¢)2 (2.4mg) + water (1.5 mL)
B {CINA®); (2.1mg) + water (2.1 mL)
C A + water (0.1 mL)

D + water (0.8 mL)

E water (0.4 mL)

F water (0.8 mL)

G + water (0.25 mL)

H mL) + water (0.75 mL)

I -
Table 2.5 Preparation oQGlcNAch standard solutions.

Standarﬂ u ﬁ;ﬂgﬂ%!w EJ "] ﬁﬂ)aration

solution LY, method
pryer 4 cﬁ ( ‘(Err 15 mL
AN TR UALIN BTN o
qC 1.600 A (0.4 mL) + watre (0.1 mL)
D 1.200 A (0.3 mL) + watre (0.2 mL)
E 0.800 B (0.4 mL) + water (0.1 mL)
F 0.600 B (0.3 mL) + watre (0.2 mL)
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Table 2.5 Preparation of (GlcNAc); standard solutions (continued).

Standard Concentration Preparation
solution (mg/mL) method

G 0.400 B (0.4 mL) + water (0.6 mL)

H 0.200 G (0.25 mL) + watre (0.75 mL)

I 0.050 G (0.125 mL) + watre (0.875 mL)

mL) was pipetted out at & Cetrol rile. ). The solution was filtered
though a 0.45 um PTEE fi T b _‘ ing i LC. The same instrument
s pre ' preparation of calibration line
(section 3.5.1) was used in/the an i— - of the ‘prod ts. The GlcNAc, (GIcNAc), and

x dilution factor , and

[(GIMC)Z] (mM) 'Yy — dilution factor
Ayl qwﬂﬂﬁwﬁﬁﬂi
cNAc);] (mM) 8343 — dllutlon factor

QRIAINTUNMINENA Y

The factors'of 353.29, 495.54, and 834.32 were obtained from the slope of the calibration
lines of GlcNAc, (GIcNAc), and (GlcNAc);, respectively (Figure A1-A3).
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3.6 Study for the optimum condition for hydrolysis of chitin with the serum Hb
3.6.1 The effect of enzyme:chitin ratio
The ratio between the serum Hb and fibrous B-chitin was varied in this
experiment. The fibrous B-chitin (100 mg) was weighted into a screw-capped vial. The
sodium azide solution (1%, 0.5 mL) and acetate buffer pH 4 (0.5 M, 0.5 mL) were added.
The serum Hb (10.6 mU) was added and made the reaction volume to 5.0 mL by DI-

water. The hydrolysis was carried qkt\ibW under continuous stirring of magnetic

stirrer. Various amounts of (Table 2.6). The reactions were

monitored on the 1%, 2", 4W days by:m

Table2.6 The amoun{ u d e tlo in the study for optimum

enzyme/chiti
i ‘NaOAc
Chitin < (=4 4 N % 1% NaN;  DI-water

Code r i SM
(mg) | (mL) (mL)
RSCO.11 100 4l 0.5 3.9
RSC0.54 100 53.7 ’f«f.;' o%ﬁ 0.5 35
RSC1.07 100 1074 Jf.(@L _ 0.5 0.5 3.0
RSC1.61 100 ]— 1 0.5 25
RSC2.15 100 0.5 2.0

i 713301131 e (10 (1 AR
AR AT AT

The approprlate amount of chitin and the serum Hb were placed in a screw-capped vial.
Sodium acetate buffer pH 4 (1 M, 0.5 mL) and sodium azide solution (1%, 0.5 mL) were
added into the hydrolysis reaction. The volume of the reaction was made to 5.0mL by DI-
water (Table 2.7). The hydrolysis was carried out at 37 °C under continuous stirring of a

magnetic stirrer. The reactions were monitored on the 1%, 2", 4™ 6™ and 8" days by

BPLLC.,
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Table 2.7 The amounts of reagents used in the reactions in the study for optimum

concentration of chitin

Bl Chitin Serum Hb NaOAc 0.5M 1% NaN3;  DI-water
(mg) (mU) (mL) (mL) (mL)
cCs 25 5.3 0.5 0.5 3.95
CC10 50 10.7 0.5 0.5 3.90
CC20 100 21 \\ ' // 0.5 0.5 3.80
CC30 150 200 // s 0.5 3.70
CC40 200 —7 / 0.5 3.60
CC50 250 0.5 3.50
CC60 300 0.5 3.40
CC70 350 0.5 3.30
3.6.3 the effect of pH o
In this experiment, t s varied from 2.0 - 5.5 by using
citrate phosphate (Mcllvan) an etate. tous f3-chitin (300 mg) was placed
in a screw-capped vial. The mlxtu;‘é‘-ése \m Hb 4.8 mU), NaNj3 (1%, 0.5mL) and the

oty

appropriate buffer soluSon was add/e&' and '

%52, 4™ 6™ and 8" days by

magnetic stirrer. The reaﬂions were monit |

HPLC.

Table 2.8 The a@ujrg ﬂe;gem m‘;&mﬂ tQ ?r optlmum pH.

% SLTTTTGR TR
Code Q ’-] aﬁjﬁ oH Types (M) %ﬁ) ’ water

(mL) (mL)
CS-C2.0 300 64.8 2.0 McIIVan (0.5M) 1.0 0.5 34
CS-M2.5 300 64.8 2.5 MclIVan (0.5M) 1.0 0.5 2.9
CS-M3.0 300 64.8 3.0 McIlVan (0.5M) 1.0 0.5 2.9

CS-M3.5 300 64.8 3.5 McIlVan (0.5M) 190 0.5 2.9
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Table 2.8 The amounts of reagents used in reaction in the study for optimum pH

(continued).
~ Buffer DI-
Code CHIS S D Volume et water
mg (mU)  pH  Types (M) (@) (mL) (L)
CS-M4.0 300 648 4.0 McllVan(0.5M) 1.0 0.5 2.9
CS-M45 300 64.8 xv 0.5M) 1.0 0.5 2.9
CS-A4.0 300 64.8 \§ % 0.5 0.5 3.4
CS-A4.5 300 6433 4ce 0.5 0.5 3.4
CS-A50 300 648" 5D 0.5 0.5 3.4
CS-A5.5 0.5 0.5 3.4

Ch1t1n Serumei 7)

S ]ﬁNaN 3 DI-water
oLl Sy ﬂ‘E‘ﬁ B
TB-AN4. 0 300 64.8 Sodium Acetate 0.5 34
(1M)
TB-AK4.0 300 64.8 Potassium Acetate 0.5 0.5 3.4
(1M)
TB-M4.0 300 64.8 MclIVan (0.5M) 1.0 0.5 29
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Table 2.9 The amounts of reagents used in the reaction in the study for suitable buffers

(continued).
Buffer
Chitin  Serum Hb 1% NaN3  DI-water
Code Volume
mg (mU) Types (M) (mL) (mL)
(mL)
TB-C4.0 300 64.8 Citrate (1M) 0.5 3.4
TB-K4.0 300 64.8 ” 1.0 0.5 2.9
oy

W
3.6.5 The effect oftﬁm ?

The hydrolysis r brous f3 '%serum Hb were incubated at

various temperatures (30; =

'mg) was placed in a screw-

capped vial. The mix , 0.5mL) and acetate buffer

pH 4.0 (IM, 0.5mL) was#mis E‘tq.v.S.O mL by DI-water (Table
2.10). The reaction mixtur nuous stirring of magnetic stirrer
The supernatants were monitgred 3 days by HPLC
Table 2.10 The amounts of reagoﬁEused reactions in the study for optimum
temperature = :
Eole Chitin  Sern -£16 mperatur 1% NaN3  DI-water
mg (mL) (mL)
T-30 300 0.5 3.4
rs 30 F) ¥ ‘Vl‘iWEf’]ﬂﬁ )
T-45 300 ugj g 3.4
T-55 300, .. 64 g~ “d 3.4

q
3.6.6 The effect of concentration of buffer

The hydrolysis reactions of fibrous B-chitin with serum Hb were carried out in
various concentration of buffer pH4 (sodium acetate buffer). The chitin (300 mg) was
placed in a screw-cap vial. The mixture of serum Hb (64.8 mU), NaN; (1%, 0.5 mL) and
buffer pH 4.0 with appropriate concentration was added and made the solution to 5.0 mL

by DI-water (Table 2.11). The hydrolysis was incubated at 45 °C under continuous
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stirring of magnetic stirrer. The reactions were monitored on the 1%, 2", 4" 6™ and 8"
days by HPLC.

Table 2.11 The amounts of reagents used in the reaction in the study for suitable

concentration of buffers.

Acetate Buffer (1M)
Chitin Serum Hb

(mg) (mU)

1% NaN3  DI-water
(mL) (mL)

Code ntration

CB-0.0 300 64. 0.5 39

CB-0.05 300 6 ‘w 0.5 3.65
300 AN N 0.5 3.4

CB-0.1
CB-0.2 300 0.5 29
CB-0.4 300 0.5 L9
ﬂ.l - ‘ \
3.6.7 Substrate dependence ’4'5 - Jetddy 4

i

The substrate dependence wa

il !
incubated with substrates obtained fi preparation methods (see preparation at
section 3.2.1). The mixi}ire of cﬁfﬁﬁ,{’sérum ¥ 0.5mL) and buffer pH 4.0 (1
{ 5
M, 0.5 mL) was added did-made-the-sot ution to-5.0-mi sby-Dl-water (Table 2.12). The

hydrolysis was incubated-at 45 °C u S st ’ g of magnetic stirrer. The

i

reactions were also momtored on the 2™, 4", 6th and 8" days by HPLC.

Table 212 The E’nyfm g IL’M EJ’LDI? AP

. IEaN; DI-water
Type (mg/mL)  (mL, mU) (1M, mL) (mL) (mL)
Squid pen chitin
60 64.8 0.5 a5 3.16

100 x 50 pm
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Table 2.12 The types of substrate and reagents used in the reaction in the study for

substrate dependence (continued).

Chitin Serum Hb  Acetate Buffer 1% NaN3; DI-water
Type (mg/mL)  (mL, mU) (1M, mL) (mL) (mL)
Squid pen chitin
60 64.8 0.5 0.5 3.16
50 x 25 pm
Powder chitin
0.5 3.16
3.0 pm
Squid pen chitin .
* — G 0.5 3.72
100 x 50 um \ \ "
Colloidal chitin \ \55\ 0.5 3.72
3.6.8 Hydrolysi atio

made the reaction volume to 5. 0 nﬂ?by DI-wate

_-ﬁ"_,‘__’_'.

igation. The fibrous B-chitin
%, 0.5 mL) and acetate buffer

ount of serum Hb was added and

o
carried out at 45 °C u@jer continuous stmmg ofj‘? tirrer. The reaction were

Table 2.13 The amounts of reagents used in geactions in the study for hydrolysis with

ﬁ"%&in@*% BYIWEINI
i ¢ Ratio — NaOiAcr st
o q ﬁﬁa@ﬁ%m HAINYNAD
(mU/mg) (mL)
CSIF 300 64.8 0.22 0.5 0.5 3.16
CS2F 300 129.6 0.43 0.5 0.5 2.32
CS3F 300 194.4 0.64 0.5 0.5 1.48
CS4F 300 2592 0.86 0.5 0.5 0.64
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3.6.9 Product inhibition by GlcNAc¢

The product inhibition was investigated by carrying out the hydrolytic reactions in
the presence of GlcNAc intentionally added in various concentrations at the beginning of
the reactions. The GIcNAc (0, 10, 20, 30, 40, and 50 mg) were weighted into six screw-
capped vial containing fibrous B-chitin (300 mg). NaN3 (1%, 0.5 mL) and acetate buffer
pH 4 (1 M, 0.5 mL) also added into the reaction and made the volume to 5.0 mL (Figure

2.14). The yield of products, GlcNA\m'#) c), were monitored at 2™ and 6™ day
by HPLC.

Table 2.14 The amounts u 1‘fn in the study for GIcNAc

inhitbition. _ N

Chitin  GlecNAc¢ Hb - B “Acetate buffer ~ DI-water
Code = N

me) (gl A M) @) W D) (mL)
PI0 300 ) £82 9 0 05 50
PI10 300 0.5 51
PI20 300 0.5 5.0
PI30 300 0.5 5.0
PI40 300 0.5 5.0
PI50 300 0.5 5.0

3.7 The mechanistic pathways of chntmolysns

3.7.1 Hy

Dried (Gl ‘m:li:égf ;ﬂg}m was welm:éo a screw-capped vial
2.0 mL. ( m m ﬁ’ H4(1M,0.1
mL) wer;ﬁimfa iﬂ irﬁac o m HI water to 1.0

mL (Table 2.15). The reaction were stirred continually by a magnetic stirrer and
incubated at 45 °C. The reactions were monitored at 1 hr, 3 hrs, 5 hrs and 24 hrs by
HPLC.

That of the (GIcNAc); and (GlcNAc)s were also hydrolyzed with the same
procedure of hydrolysis of (GIcNAc), described above.
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Table 2.15 The amounts of reagents used in the reaction in the study for hydrolysis of
(GIeNAc),, (GleNAc)s, and (GleNAc),

(GleNAc), Serum Hb  acetate (1M) 1% NaN;  DI-water

Code
(mg, pmole) (mU) (mL) (mL) (mL)
Hy-dimer 15,339 3.8 0.1 0.1 0.75
Hy-trimer 2.3,3.59 3.8 0.1 0.1 0.75

Hy-tetramer 3.0, 3.59 : -@g\v / 0.1 0.1 0.75

sodium acetate buffer pH'™4. 3.0mk) 3 (1%, 3.0 mL) were added into
each dialysis bags and the was me with DI-water. The dialysis

NaNj3 (1000 ppm) to make th: ot@ﬂp:l' ne -

Jl‘_\

Figure 2.1 Schematic representation of System A
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The outer solution (500 mL) was refreshed after 11 days when the concentration
of product in the outer solution seemed constant. Another portion of the serum Hb (0.79
U) was also added inside the bags. The reaction was continued for 10 more days. The
combined outer solution was centrifuged at 3000 rpm for 20 min. The supernatant was
dried by freeze-dryer to give a crude solid (4.75 g) of GlcNAc (2.6 %, w/w) and
(GleNAc); (12.5%, w/w). The isolation of (GIcNAc), from this mixture was described in

the next section. ; ! ' /
In System A2, swollen sq% % preparation at section 3.2.3) was

hydrolyzed in place of ﬁbr@ Wom the serum Hb (1.58 U) in

two dialysis bags (Flguy t1 n %under the same condition as
described for System Al-€xc Wt of enzyme was double and

no second addition of th

v 3 s '-jf’ '
similar to those described for S tem-nf

B-chjtin 100 x 50 um

eoh

37U

Figure 2.2 Schematic representation of System B
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In System C, the fibrous B-chitin (14.4 g) was incubated with enzyme serum Hb
(6.34 U) in six dialysis bags without any agitation inside the bags. Each bag contained
fibrous B-chitin (2.4 g) and serum Hb (1.06 U) The reaction was carried out at 45 °C with

continuous stirring under condition similar to those described for System B (Figure 2.3).

(_=_"

p-chitin 100 x 50 um )44 / Z0_4 I Dialysis tubing
144¢ AL
Serum Hb ‘ ——— Buffer

— - .
6.36 U . “\ A Q“ o
n?[ Al oS Magnetic bar

/7R l\‘h‘&.ﬁx

H. U Y

Figure ' cpresentation ¢ System C

"J

ﬂ‘lJEJ’J‘VIEW]‘ﬁWH']ﬂ‘ﬁ
ammmm UANAINYIA Y
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3.9 Purification of N-acetyl-D-glucosamine and N,N'-diacetylchitobiose
3.9.1 Production the N-acetyl-D-glucosamine in one-step
Instead of attempting to separate GIcNAc from (GIcNAc),, the enzyme mixing
technique was used to convert all (GIcNAc); to GlcNAc.®! The crude enzyme pectinase
from Aspergillus niger (Amano, Japan) was used for mixing with serum Hb as it was

known to possess high B-N-acetylhexosaminidase.’*

The activity of B-N-acety Xl# , chitobiase, of pectinase 4n was
determined. The (GlcNAc), ( as substrate and hydrolyzed with
pectinase An (1 mg/mL) 1r1~o:rto-ﬁxffenkt 4 e hour. One unit of chitobiase

ym Mrolyze 1 pmole of (GlcNAcc),
pectinase An was mixed by

activity was defined as the am

to 2 pmole of GlcNAc p

"'...-"'ﬂmr'-". ,.J"L

Table 2.16 The amourﬁ of reagents ‘used in T Mt}e production of GIcNAc in

one-step by en )
I Acetate
Chitin M 1% NaNj
Code ( Pectl@ase An Serum Mixing buffer
m
L
B L6k DY) sy HANG e
POS-0.2 3000  0.1,2.14 O 6, 64.8 6.03 0.5
DAy
POS-5.0 a m ’g f] a0 0.5
POS-25.0 5.0, 106.75 0.6, 64.8 1.65 0.5
POS-50.0 300  10.0,213.50 0.6, 64.8 3.29 0.5 0.5

“Chitinase activity of serum Hb = 108 mU/mL (see section 3.4)
®Chitobiase activity of pectinase 4n = 21.35 mU/mg.

‘Mixing ratio = chitobiase activity of pectinase An/chitinase activity of serum Hb.
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3.9.2 Isolation of N,N'-diacetylchitobiose by gel-filtration chromatography
The crude product solution (1,250 mL) obtained from chitinolysis of squid pen
chitin (3.6 g) with enzyme from serum Hb (1.58 U) from section 3.8 in System A1l was
freeze-dried to give the crude mixture (4.75 g) of GlcNAc (2.6 %, w/w) and (GlcNAc),
(12.5%, w/w). The crude product (500 mg) was dissolved in DI-water (6 mL),
centrifuged and filtered through a syringe ﬁlter (0.80 pm) into a 25 mL syringe. Another

portion of DI-water (6 mL) was used\ 2; all the crude product and filtered into

the same syringe. The solution MQ e injecting into the gel-filtration

column (ID 5.0 cm, Helght rmmlxgm;u'l packing materials (1.5 kg).
The crude product was el : he OIm‘de DI-water at the flow rate
of 2.0 mL/min. The pro ed in' test tﬁh@ a fraction size of 2.5 mL.

Each fractions were moni

Chitosans (150 mg) was dlsﬁd in acetic acid (1M, 1.0 mL), NaNj3 (1%, 1.0

mL) and water (5.0 mLhThe 5H of sonitidpal carefully/@djusted with NaOH (1 M)

adjusted to 10.0 mL by LD)—watei"."I’he- as 1ncub£§:d at 45°C. The supernatant
(100 pL) was pipetted and diluted 100 fold. The mixture was added into the Ubbelohde

viscometer tube. ﬁeuLE] v{'% ﬁ}ﬂﬂﬁ&% the E)})e‘:—r]lﬂltga) by a balloon pump

(Figure 2.4). The ﬁlling time of the liquid between the upper (a) and lower (b) level was
¢ Y]

e TR N7 Ve ag
After 96 hours e falling time became constant, A portion (0. of the mixture

was taken out and diluted with MeOH (0.3 mL). Acetic anhydride (0.03 mL) was added
for N-acetylation and mixture was stirred at room temperature for one hour. The products
in supernatant solution were analyzed by HPLC with similar procedure to those described

previously.
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The hydrolysate was dried under freeze dryer. The dried crude chitooligomer was
dissolved in acetate buffer pH 3.0 (0.5 M). The molecular weights of these oligomers
performed by Gel Permeation Chromatography in acetate buffer pH 3.0 (0.5 M) as an
eluent. The mobile phase was flowed with flow rate 0.6 mL/min detected by refractive
index detector. The injection volume was 20 pL by using Pullulan M,, 5,900-788,000 as a
polysaccharide standard for calibration.

ﬂuEJ’J‘VIEJYl‘ﬁ‘W&J’Wﬂ‘ﬁ
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