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Effect of Hydrogen Peroxide on the Acid Hydrolysis of Inulin

Suk-Joon Yun, Sung-Bae Kim,! Joo-Hong Choi and Young-Cheol Bak

Department of Chem. Eng. and Research Institute of Ind. Tech.
Gyeongsang National University, Chinju 660-701, Korea

ABSTRACT

Hydrogen peroxide has a characteristic of being dissociated rapidly into atomic oxygen and water
when it is contacted with organic materials, resulting in a decrease in molecular weight of a polymer like
carbohydrate. This effect on inulin hydrolysis under ultrasound irradiation was investigated. Maximum
effect of hydrogen peroxide appeared at the H,0, concentration of 2.3% (w/v) under the range of 50~
60°C and 0.1~0.3% (w/w) HCI. Compared to control reactions, the promotion effect reached 9~43%.
The activation energy, 26kcal/mol, of inulin hydrolysis with H,0, addition was similar to that without
H,0, addition, 25kcal/mol. This implies that the rate enhancement of inulin hydrolysis with H,0, addition

is due to the increase of frequency factor.
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Fig, 1. Schematic diagram for reactor set-up
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Fig. 2. Effect of hydrogen peroxide concentration
on reaction rate at 55°C and 02% HCl(con-
trol reaction:O, 1.1%(v/W)HO.: @, 2.3%(w/
VHO:: A, 3.8%(w/v)HO.: )

Table 1. Rate constants and relative enhance-
ments for different concentrations of

hydrogen peroxide.
HLOH
;OZ WA 23% 38%
kip 0.045 0.053 0.054
kin/ke 113 1.32 1.35

kyp=rate constant for reaction with ultrasound and H/O:
k¢ = rate constant for control reaction
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Fig. 3. Comparision of open and closed reactor
system on reaction rate at 55C and 02%
HCl(open system : O, closed system : @)
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Fig. 4. Reaction progression at 50°C(control reac-
tion(open symbols) and reaction with H.0,
(closed symbols); 0.1% HCI:O@, 02% HCI:
AAL03% HCL:[ M)
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Fig. 5. Reaction progression at 55°C(control reac-
tion(open symbols) and reaction with HO,
(closed symbols); 0.1% HCI:O@, 02% HCl:
AA03% HCL:[( W)
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Fig. 6. Reaction progression at 60°C(control reac-
tion(open symbols) and reaction with H.O,
(closed symbols); 0.1% HC1:O@, 02% HCl:
A A,03%HCL:[]l)




302

Table 2. Rate constants and relative enhancements.

Korean J. Biotechnol. Bioeng.

Temp. 50C 55°C 60C
Conc. -
of Acid ke kip kin/ke ke kip kin/ke ke ki ki ke
0.1% HCI 0.010 0011 1.10 0.021 0.024 1.14 0.039 0.048 1.23
0.2% HCI 0.022 0024 1.09 0.040 0.053 1.33 0.071 0.098 1.38
03% HCl 0.032 0.039 1.22 0.063 0.085 1.35 0.102 0.146 1.43
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Fig. 7. Inulin hydrolysis at 50°C(control reaction
(open symbols) and reaction with H.O.
(closed symbols); 0.1% HCI:O@, 02% HCl:
A A, 03% HCL: D
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Table 3. Frequency factors determined from the
Arrhenius plot.

Reaction . .
Frequecy . Reaction with

without Control

Conc. \ Fac. . d . ultrasound
uitrasoun reaction

f Aci d HO:

of Acid and HO: and H:O,

0.1% HCl | 67%10" 96%10" 1.6%10"

02% HCI 7.5X10" 1.3X10" 29%10"

03% HCl | 78X10" 1.4%10" 44X10"

% *Plff}zl % ‘{%, control ¥FS-, 281 %
5

frequency factor-J =
Z2)q }\}._Q_zs]- H]-&o} 7].
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2 o
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EA4o] inuling} A 7k wEel ol %S
25TE ZAATIEA dAFeiqch SRS 2
27 50~60°C, 94te] %=7F 0.1~0.3% (w/w)
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Vel o s £3h o2 vehd. st
49| A7}E control BRSOl wE} 9~43% 9 &
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26kcal/mol®} 25kcal/mol2 A9 Fd&sitt. ue}
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