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糖�鍵與分子量對臭氧降解寡醣之影響（1/2）

Effects of glycosidic bond and molecular weight on the ozonolysis of 
oligosaccharides (1/2)
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中文摘要

maltose cellobiose
trehalose chitobiose

10mg/min
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70OC -1,4 -1,4
-1,1

 form  form

-1,1

關鍵詞
Abstract

The ozonolysis of four disaccharides 
(maltose, trehalose, cellobiose, and chitobiose) 
has been studied using different ozone dosages 
(10mg/min 32mg/min 52mg/min
72mg/min 87mg/min) at 70

o
C.  The α and β

form of glycosidic bond did not significantly 
affect the act of ozonolysis.  As the yield of 
monosaccharide from trehalose was higher 
than that from maltose or cellobiose, the -1,1 

glycosidic bond appeared to be more favorable 
than -1,4 or -1,4 during ozonolysis. The 
presence of amide group on the glucose unit 
enhanced the yield of monosaccharide from 
chitobiose.  The effects of ozone dosage on 
reaction rate and reaction order were also 
discussed.
Keywords: disaccharide, glycosidic bond, 
ozonolysis
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材料與方法
A. 

trehalose
maltose cellobiose

Sigma Chitobiose
Seikagaku

1. Potassium iodide Sodium 
thiosulfate

Riedel-deHaen
2. Acetonitrile

Mallinckrodt HPLC

B.
2.5g

500mL
70OC 10mg/min 32mg/min
52mg/min 72mg/min 87mg/min

0~4
pH HPLC

0.3g
500mL 70OC

10mg/min 32mg/min 52mg/min
72mg/min

0~2 pH
HPLC

SG-01A

210 Volts 2.5A
0.9~1.1kg/cm2

KI

sample port
C. 

Standard Method 20th

edition 1998 Iodometric
KI

O3 2I-+H2O  I2 O2 2OH-

I2 2S2O3
2-  2I- S4O6

2-



6

1. 2 KI
200mL (gas 

washing bottle) 10
2. KI

10mL 2N 
H2SO4 pH 2.0

3. 0.1N Na2S2O3

1~2mL

A
4.
Ozone dose mg/min [A N × 24]/T
A Na2S2O3 mL
N Na2S2O3

T min

pH
pH meter ( SUNTEX,pH 

Meter,SP-2200,Taiwan ) 

HPLC

PU-980 JASCO,Japan
Hyperisil HS APS2 4.6×250mm,

5µm,England
acetonitrile H2O 65:35

1mL/min
20µL
RI detector JASCO RI-930,Japan

40 ,
SISC. Co.

HPLC

glucose glucosamine
trehalose maltose cellobiose

chitobiose acetonitrile H2O 65 35
Hyperisil HS APS2

1ml/min
RI

 / 
*100

-
/ *100

1.
A  B + C
B  C

A
B
C

A
A

B C
B B
C

2.

A  B + C+D+E+…
A B
C D E

A P Q
A
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P
Q

HPLC
r

-ra = dCACB/dt = kCA
aCB

b … … … … … 1
CA A  ( mol/dm3 )

    k
    n

t
CB

O3 1
a

-rA = K’CA
a … … … … … … … … … … … … . 2

K’= k*CB
b pseudo

b

( 2) 
ln(-rA) = lnK’+ nlnCA … … … … … … … … ( 3 )

( differential method )
K’ n

四、結果與討論

87mg/min

1 87mg/min
1.5

2.5%
2

87mg/min
10mg/min

40%

pH
3 0.5

10mg/min pH 6.0 4.0
87mg/min pH 6.0

3.0

32mg/min
6% 4

1%
α form β form

α-1,1
87mg/min

5
1.5

6%

2%

chitobiose
β-1,4

6 32 
mg/min

9.5% 2%

7
72 mg/min 1

10
32 mg/min 1

5
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0.5 wt.%
1 32 mg/min 87 

mg/min 4.48 x 10
-5

 mol/L min
2.43 x 10

-4
 mol/L min

reaction order
0.9 – 1.2

0.06 
wt.%

32 mg/min 72 mg/min
3.02 x 10

-5
 mol/L min 5.62 x 

10
-5

 mol/L min 0.91-1.0

32 52 mg/min
2

五、計畫成果自評
:

1. 70OC
β-1,4

α-1,4
á form â form

2. 70OC

3. 70OC 0.5%

α-1,1

4.
0.7-1.4

α form β form

10%
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Figure 1. Glucose yield from cellobiose by 
ozonolysis with various ozone dosages at 70OC 
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Figure 2. Disapperance percentage of 
cellobiose at 70OC

2. 70OC

R

Figure 3. The changes of pH during ozonolysis 
of cellobiose

3. pH

1. 70OC
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Fig 4. Yield of monosaccharide during 
ozonolysis (ozone dose32mg/min) of 
disaccharides (Initial concentration of 
disaccharides was 0.5 wt.%)

4. ( 32 mg/min)
0.5 wt.%

R

Y

Figure 5. Yield of monosaccharide during 
ozonolysis (ozone dose87mg/min) of 
disaccharides (Initial concentration of 
disaccharides was 0.5 wt.%)

5. ( 87 mg/min)
0.5 wt.%

Re

Y

Figure 6. Yield of monosaccharide during 
ozonolysis (ozone dose 32mg/min) of 
disaccharides (Initial concentration of 
disaccharides was 0.06 wt.%)

 6. ( 32mg/min)
0.06 wt.%

R

D

Figure 7. Disapperance of chitobiose molecule 
/ glucosamine molecule at various ozone 
dosages

7. 
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Table 1. Reaction rates and order for the ozonolysis of cellobiose
1. 

Ozone dose mg/min Reaction order Reaction rate mol/min*L x 10
4

0.5%
a

0.06% 0.5% 0.06%

32mg/min   1.08 0.94   0.448 0.302
52mg/min   1.22 1.00   0.930 0.555
72mg/min   1.11 0.92 1.460 0.562
87mg/min   0.90 -   2.430   -
a: Initial concentration of disaccharides.

Table 2. The reaction rate and reaction order for ozonolysis of chitobiose
2. 

Ozone dose mg/min Reaction order Reaction rate mol/min*L x 10
5

R2

32mg/min   0.964   1.64 0.878
52mg/min   0.780   3.73 0.970
72mg/min   0.849   7.52 0.995
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