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Effect of Ultrasound on the Acid Hydrolysis of Inulin
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ABSTRACT

The effect of ultrasound on the acid hydrolysis of inulin was studied under significantly mild reaction
conditions, at which sugar degradation products were not detected. Reaction conditions were in the
range of 50~60C and 0.1~0.3% (w/w) of HCl concentrations. The effects of reactor position inside
water bath and mechanical agitation under ultrasound were investigated. The production rates of fruc-
tose with/without ultrasound irradiation were compared. The activation energies for both control and
ultrasound reaction were the same, i. e., 25kcal/mol, and ultrasound enhancement was average 22%.
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Fig. 1. Schematic diagram for reactor set-up.
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Fig, 2. Effect of reactor position inside bath on
reaction rate at 55°C and 0.2% HCl (Open
symbols : ultrasound reaction, closed sym-
bols: control reaction).
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Fig 3. Effect of mechanical agitation on ul-
trasound reaction rate at 55C and 02%
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Fig. 4. Effect of mechanical agitation on control
reaction rate at 55°C and 02% HCL
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Inulin(A) — Fructose(B)
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Fig. 5. Reaction progression at 50°C (Closed sym-
bols: ultrasound reaction, open symbols:
control reaction; O @0.1%, & a 02%, O
W0.3%).
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Fig. 6. Reaction progression at 55C (Closed sym-
bols : ultrasound reaction, open symbols:
control reaction; O @0.1%, ~ A 02%, [J
W 0.3%).
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Fig. 7. Reaction progression at 60°C (Closed sym-
bols : ultrasound reaction, open symbols:
control reaction;O @0.1%, & A 02%, O
W 0.3%).
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Fig. 8. Inulin hydrolysis at 55°C (Closed symbo-
Is : ultrasound reaction, open symbols: con-
trol reaction; O @0.1%, 2 A 02%, A
03%).
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Table 1. Rate constants for control and ult-
rasound reactions and relative enhan-
cements by ultrasound.

Temp. 50C 55C 60C
Ad\Re |1 Tk ke | ke (k] e | ke [k
onc. \ Consts
0.1% 0.01 [0.008 1.25 [0.021]0.017| 1.24 0.039(0.034| 1.15
0.2% 0.02210.018] 1.22 [0.04 |0.032| 1.25 |0.071}0.057| 1.25
0.3% 0.032(0.027| 1.19 {0.063|0.05 | 1.26 [0.102(0.088| 1.16

* Subscript u & ¢ represent ultrasound and control reaction.
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Fig 9. Arrhenius plot.
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