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Production of feruloylated arabino-oligosaccharides (FA-AQOs) from beet fiber by hydrothermal treatment
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Abstract: Beet fiber is a fibrous by-product of the beet sugar industry. Efficient production of arabino-oligosaccharides (AOs)

and feruloylated arabino-oligosaccharides (FA-AQOs), which are AOs esterified with ferulic acid, from beet fiber was

investigated. Under hydrothermal conditions at a reaction temperature from 160 to 200 °C for a reaction time of 515 min,

solubilization of the beet fiber occurred in the range of 54-59 wt%. In the soluble fraction, galactose and arabinose as well as

their oligomer have been detected. It is notable that various characteristic glycosides which consist of ferulic acid and AOs or

galacto-oligosaccharides (GOs) were obtained from the arabinan or arabinogalactan side chains of the pectin present in the

beet fiber. The total yield of AOs and FA-AOs reached 78 %, which were determined as arabinose units contained in the beet

fiber. Almost all the ferulic acid present in the beet fiber was recovered as ferulate esters of oligosaccharides such as AOs or

GOs via the hydrothermal treatment.

F—0—F KEMAE, T VTR T A S BT MAY TR T, B Mk
(Keywords: Hydrothermal treatment, Ferulic acid, Arabino-oligosaccharide, Galacto-oligosaccharides, Pectin, Beet fiber)
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from beet fiber by hydrothermal treatment with batch-type reactor.
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Table 1. Yield of oligosaccharides and ferulic acid/esters obtained from beet fiber

by hydrothermal treatmentusing a batch-type reactor.

ZDAMRE Water |4y & L7z,

FF 400mL OZFREEKTEL (5] AiE)
& 5TH7 400mL D A
TRCHEH (K] Ai)
BAAITHI 400mL DA & ) —/LT
ZDAHE MeOH M5y & L7z,
—TCIRAE L, LATFOSHTIc L7

L,

Product Content: Content:
Total Total
Oligosaccharides Monosaccharaides
neutral ferulic free
ester form
sugars Total Ara Gal Others Total Ara Gal Others acid form
Conditions
5 min 212 18.0 122 5.1 0.7 32 1.0 0.3 19 0.49 0.46 0.03
1S 10 min 23.7 19.1 124 5.8 1.9 0.5 2.1 0.50 0.46 0.04
160°C 68.7 104.7 0.9 4.6 108 93 038 78
15 min 263 19.0 12.0 6.2 0.8 72 37 0.8 2.7 0.60 0.55 0.05
0 min 15.0 13.8 94 34 1.1 1.3 03 0.1 0.8 0.30 0.28 0.03
5 min 27.6 22.0 14.1 6.7 12 5.6 25 0.6 25 0.56 0.52 0.04
170°C 8 min 273 18.8 114 6.3 1.0 85 4.8 1.0 2.7 0.54 0.50 0.04
10 min 25.1 172 10.6 59 0.7 79 4.2 0.9 2.8 0.54 0.48 0.06
15 min 273 13.7 7.1 6.0 0.6 13.6 8.7 1.6 32 0.55 0.49 0.06
5 min 28.6 17.1 9.2 6.7 12 114 7.0 1.4 3.1 0.55 0.50 0.05
180°C 10 min 24.6 7.5 2.0 52 0.3 17.1 11.0 23 38 0.48 043 0.06
15 min 229 83 3.1 49 0.4 14.6 9.4 19 33 0.46 0.41 0.05
169 89.2 52.0 35 81.2 10.7

14

Upper value: Mass yield [

wt%o, dry basis of beet fiber]

Lower value: Theoritical yield [mol%]
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Fig.8 MALDI-TOF mass spectra of each fractionate obtained by Amberlite XAD-2 separation.
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B, EEKER LV THZOMESIE S LTS .
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