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Abstract: The effects of six extraction methods on the lproperties of dietary. fiber from bergamot were investigated, including hot water
extraction (H), high temperature cooking-assisted hot water extraction (HTH), ultra-fine grinding-assisted hot water extraction (UMH), complex
enzymolysis with cellulase and xylanase (E), high” temperature cooking-assisted complex enzymolysis (HTE), and ultra-fine
comminution-assisted complex enzymelysis (UME). The purity of H-TDF (82.49 g/100 g) was the highest. The highest yields were from
E-TDF (59.15%), UMH-IDF (48.45%) and HTE-SDF (23.68%) respectively. In terms of structural properties, all IDF and SDF had
characteristic polysaccharide structures, typical cellulose I-type structures, and similar surface structures. Except for H-SDF, the macromolecular
components of other SDFs were degraded. In terms. of physical and chemical properties, HTE-IDF had the highest water holding (8.37 g/g), oil
holding (2.11 g/g),.and cation exchange capacity (0.24 mol/g), whereas E-IDF had the highest expansion capacity (9.89 mL/g). The water
holding (9.69 g/g) and expansion capacity (7.42 mL/g) of E-SDF were the highest, the oil holding capacity (13.76 g/g) of UME-SDF was the
highest, and the cation exchange capacity (0.31 mol/g) of E-SDF was the highest. For nitrite adsorption capacity, UMH-IDF (7.28 mg/g) and
H-SDF (3.80 mg/g) were the highest at pH value 2, and HTH-IDF (12.87 mg/g) and UME-SDF (1.55 mg/g) were the highest at pH value 7.
High temperature cooking-assisted complex enzymolysis was generally superior to other methods, and SDF yield was the highest. This method
could be popularized.
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Table 1 Comparison of physical and chemical components of total dietary fiber of bergamot powder and bergamot prepared by

different extraction methods
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Ko 8.7120.01°  6.14£0.10°  6.80+0.10  842+0.06° 9.58+0.01°  848+0.03¢
o 543£0.11%  526+0.07° 5444006  552+0.03° ~5.88£0.012 | 5.31£0.01¢
TGk 6.71£0.01°  7.58+0.13*  7.62£0.19°  6.95+0.05° [7.10£0:14% .7.13+0.03°
TDF 82.49+0.12°  76.15£0.07° 76.01£0.13° 81.23+0.08" 80:38+015° 79.90+0.02¢

i ARG R — RS EATIVR, RRFHATEZFLASEHE (P<005), MRAFEHEAFTERITEE (P<0.05),

701 CH

60 abd EZA HTH
] ¢ g £ UMH
sop dd ‘
R Nz
S 4or
£ s
5SS
201
10F ]
0 TDF

AN F TS A4
B 1 NEHREG AT BFER A E SRS
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Fig.6 Effects of different extraction methods on molecular
weight of soluble dietary fiber in bergamot
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HTE-SDF F 5 2 M43 54 285 ku (37.08%)41.42ku
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(31.24%)+ 1.38ku (61.62%), A%k H-SDF 4, I
fth F 0 SDF 1535 EBAFE Mw>10 000 ku. 2 ku
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2 Al oA

Table 2 Effects of different extraction methods on water
holding capacity, oil holding capacity and swelling capacity of

bergamot insoluble dietary fiber

238 BKANglg) HhAlglg) Ak /(mLlg)
H-IDE 6.12+0.09°  1.62+0.07* 5.56+0.08"
HTH-IDF . 6.46+020%  1.49+0.30° 6.794+0.20°
UMH-IDF  6.0040.66°  1.89+0.16® 8.59+0.20°
E-IDF 6.90£0.93%  1.13+0.09° 9.89:+0.30°
HTE-IDF  837+0.02°  2.11+0.01° 8.35+0.28"
UME-IDF ~ 7.3140.10°  1.62+0.27™ 9.39+0.40

E: RS RRFEATEF LA & (P<0.05), 48
FIF#ATERTEE (P>0.05), FH.
R 3 TREIRBUA AR HF AR RA4ERK A, Fukhf
(% Al
Table 3 Effects of different extraction methods on water
holding capacity, oil holding capacity and swelling capacity of
bergamot soluble dietary fiber

438 FHR AN HwAlge) MEIKH/(mL/g)

H-SDF 8.21+0.63*  8.13+0.30° 2.07+0.16°
HTH-SDF  5.6141.69°  5.59+0.22° 1.3120.20°
UMH-SDF  4.98+037°  11.04+0.11° 3.31£0.20°

E-SDF 9.69+0.71°  11.52+0.32° 7.4240.30°
HTE-SDF  3.58+0.22°  3.54+0.08" 1.67+0.28°
UME-SDF  8.61+1.63*  13.76+0.19°  5.49+0.40"

H# 2 WTLVE H, fERF/K )75, 5 H-IDF A5 L,
HTH-IDF. UMH-IDF A E-IDF [{#K 176 85481k,
1M HTE-IDF #1UME-IDF [{J#§7K /) i 2 45 (P<0.05),
HoHr HTE-IDF FREK it (8.37 g/g)s TERRM 1T
[, 5 H-IDF ALk, HTH-IDF A1 E-IDF f453h /) B35
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Fig.7 Effects of different extraction methods on cation exchange
capacity of dietary fiber in bergamot
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