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@l 2 abstract

Jerusalem artichoke (Helianthus tuberosus L.) is one of the important sources
of inulin which is widely used as functional ingredient in food products. Extraction of inulin
from plant source is usually done by hot-water extraction. In this study, effects of
temperature, time and amplitude level of an ultrasonic pretreatment before using a normal
hot-water extraction and direct ultrasonic extraction on degree of polymerization (DP) of
inulin and other compositions from Jerusalem artichoke were investigated. Jerusalem
artichoke was sliced, dried at 50°C (6.87% moisture content) and ground into fine powder.
Ultrasonic pretreatment was performed using an ultrasonic probe which provided 20 kHz
ultrasonic wave, at various amplitude levels (20-100%), pretreatment temperatures (25 and
80°C) and pretreatment times (1, 5 and 10 min) before hot water extraction at 80°C for 1 h.
The solvent-to-solid ratio was fixed at 50:1 (v/w). All three pretreatment factors showed
significant effects (p < 0.05) on the total carbohydrate, reducing sugar content, total phenolic
acid and inulin DP distribution. The maximum yield (98.1% dry solid), total carbohydrate
content (0.84 ¢/g dry solid), reducing sugar content (0.06 ¢/g¢ dry solid) and total phenolic
content (9.46 mg/g sample) were obtained by the pretreatment at 80°C using 100%
amplitude level for 10 min before hot water extraction. The DP distribution study indicated
that the morjority was in range 3-10. This study proved that ultrasonic pretreatment
enhances the inulin extraction. Additionally, ultrasonic-assisted extraction with different
amplitude levels (20-100%), temperatures (25, 35 and 45°C) and times (10, 20 and 30 min)
was also studied. The results showed that all factors had significant effects on total
carbohydrate, reducing sugar and total phenolic contents. Ultrasonic-assisted extraction at
45°C using 100% power level for 30 min resulted in the highest values. Most of DP was in a
range 3-10. Sucrose and DP 3-10 fractions increased while DP > 10 fraction decreased when
increasing the extraction temperature and amplitude level. However, the yield of DP 3-10
fraction decreased when the extraction amplitude was higher than 60% at high temperature.
Comparison between the ultrasonic-assisted extraction and the hot-water extraction showed
that the ultrasonic-assisted extraction provided higher efficiency of inulin extraction and
shortened the extraction time to 50%.
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