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FROM JERUSALEM ARTICHOKE TUBER.
THESIS ADVISOR : ASST. PROF. TIRAPORN JUNYUSEN, Ph.D., 117 PP.

Keyword : Jerusalem artichoke tuber/Extraction/Inulin/Hot waterextraction/

Ultrasound-assisted extraction/Purification/Freeze-drying/Spray-drying

The objectives of this study were to study the effects of inulin extraction from
Jerusalem artichoke tuber using hot water extraction (HW-extraction) at temperatures
of 60, 70 and 80°C for 20, 40 and 60 min, and ultrasound-assisted extraction (UAE-
extraction) at temperatures of 60, 70 and 80°C for 5, 10 and 15 min on the inulin
content of the extract, to investigate the purification process using ion exchange resin
and the drying methods of inulin powder through freeze-drying and spray-drying
methods to determine total yield, total inulin yield, and inulin powder quality. The
results showed that UAE-extraction caused the Jerusalem artichoke residue to have a
puffed and porous surface more than HW-extraction at the same temperature. The
optimal condition for inulin extraction with HW-extraction was 60°C for 20 min, where
temperature was the key factor, while the optimal condition for UAE-extraction was
60°C for 15 min, where extraction time was the key factor affecting inulin content in
the extract.

The purification of the extract using ion exchange resin (strong acid cation and
weak base anion) successfully removed 86.55 - 89.64% of the minerals and 50.96 -
62.39% of the color from the extract. The inulin powder obtained from both freeze-
drying and spray-drying had moisture content below 10% and water activity below 0.3,
indicating its safety against microbial growth. UAE-extraction produced powder with
smaller average particle size compared to HW-extraction, but with a wider particle
size distribution, which could affect solubility, dispersion, and powder quality. After

purification and drying, the inulin content in the powder ranged from 76.77 — 82.03%



While the drying method did not affect the inulin content, freeze-drying resulted in
higher total yield and total inulin yield compared to spray-drying. Therefore, the hot
water extraction of inulin, followed by purification with ion exchange resin and spray
drying, results in a high-quality inulin powder. Moreover, hot water extraction is a
straightforward and highly efficient method, making it suitable for industrial

applications.
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