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Inulin in Jerusalem Artichoke : Extraction, Determination and Effect on Physical and Chemical Properties of

Low Fat Cake

Wiphawee Srikhampha*

Abstract

Two varieties of Jerusalem artichoke tubers (JA 89 Chaiyaphum and HEL 65) were used to study the changes
in moisture and inulin contents during cold storage (5°C). The storage time significantly affected moisture and inulin
content (P<0.05). The moisture content decreased significantly from 0to 10 weeks during cold storage in both
varieties (JA 89 Chaiyaphum: 82.05 to 53.80% and HEL 65: 79.30 to 54.71%). The tubers of both varieties had
significantly decreased in inulin content at 5and 10 weeks of cold storage (from 34.58 to 28.35 and 27.02,
respectively). Cabinet drying methods with various conditions were used to study the effects on inulin content and
some properties of Jarusalem artichoke powder. The results showed that different conditions used in drying methods
did not significantly affect inulin and total dietary fiber content of dried Jarusalem artichoke powder. However,
Jarusalem artichoke varieties affected inulin content of dried powder, and JA 89 Chaiyaphum had the highest inulin
content (47.60%) compared to HEL 65 (33.28%). Further more, different extraction conditions with two drying
methods (spray dry and freeze dry) had been used to obtain inulin powder. The extraction methods produced inulin
powder with similar inulin and total dietary fiber content (P>0.05) but the inulin powder showed the difference in
properties. Spray dried inulin powder provided the highest water soluble index and viscosity. The study was
conducted to produce low fat cake with fat substitution by Jerusalem artichoke powder or inulin powder at the levels of
10, 20 and 30%. Physical and chemical properties of the low fat cake were determined. Viscosity of cake batter
significantly decreased with increasing levels of Jerusalem artichoke powder and inulin powder (P<0.05). The low fat
cake contained lower fat contents (6.51-10.29%) than full fat cake or the control (16.65%) and contained higher
moisture contents (22.54-31.14%) than the control cake (18.48%) (P<0.05). The low fat cake contained Jerusalem
artichoke powder and inulin powder showed the reduction in lightness (L*) and specific volume but showed the
increase in water activity (0.82-0.88) compared to the control (0.80). However, there were similar in texture of the low
fat and the control cakes in terms of hardness, adhesiveness, cohesiveness and springiness using texture analyzer
determination (P>0.05), except low fat cake with 30% inulin powder. Some treatments of the low fat cake had been
selected to investigate for consumer acceptability test using 9 point hedonic scales. The result showed that the low fat
cake with addition of 20% inulin had no significant difference in overall acceptability, color, flavor and aroma

including cake texture from the full fat cake (P>0.05).

" Master of Science (Food Technology), Faculty of Technology, Khon Kaen University. 108 pages.
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