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Abstract; As one of the physicochemical

most important

properties of dietary fiber powders, the water-interacting
property is closely related to their technological properties and
physiological functions in the food system. However, systematic
research is unavailable on the relationship between the water-in-
teracting properties and the composition and particle structure of
dietary fiber powders. Therefore, the water-interacting properties
of dietary fiber powder and these dependence on composition and

particle structure by correlation analysis were investigated, based
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on the determinations of the hydration properties (water holding
capacity, swelling capacity), hygroscopicities (initial absorption
rate, absorption time, maximum absorption rate), dietary fiber
contents (total dietary fiber, soluble dietary fiber and insoluble
dietary fiber), and particle structure (particle size, span, specific
surface area, pore volume, pore size) of 40 kinds of dietary fiber
powders. The results showed that the water holding capacity of
dietary fiber powder was positively correlated with its swelling
capacity ., while the correlation between its hydration property and
hygroscopicity was not significant. In contrast, the hydration
property was more depended on the fiber composition than the
particle structure. The water holding capacity of the dietary fiber
powder were consistent with the uniformity of the particle size.
However, the hygroscopicity had no significant correlation with
neither the composition or particle structure.
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Table 1 Water holding capacity and water swelling capacity of forty dietary fiber powders

FE il ok I8 FrokJi/(geg™)  BMKII/(mL g™ it R U FeokJi/(geg™)  WBMKII/(mL g™
o 4.50+0.02 2.81+0.11 [N 3.99+0.05 3.01+0.17
T 4.5840.02 3.9040.04 E 6.7540.01 4.1840.08
5 0125 4.3540.06 3.5140.05 % 7.8640.02 5.78-£0.53
SRS 5.7640.03 4.0540.32 i 4.6340.36 2.0840.03
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G 2.80+0.04 2.3640.04 (iRl 4.07:£0.02 3.31+0.15
HH 11.7840.35 7.89+0.54 U 4.54:£0.06 2.57+0.03
mg 4.2240.04 6.0640.09 B 4.56+0.13 2.11+0.20
awg 2.97+0.01 2.17+40.12 PR B 6.40£0.07 3.80+1.01

3% 4.3140.039 1.45£0.01 R 1.570.08 200021
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- 930,013 00,20 belil 4.0940.13 1.190.03

TR R MR SRR T A 22 /M 4 Bk 2.32/5.17,9.54/4.28,6.19/5.10; I ik 1 i 0k 22 /5 ¥5948 43 3 1.92/3.28,

7.42/2.52,8.04/3.26,



HA#F 55 FUNDAMENTAL RESEARCH

10 -
o~ r=0.705%% ~— gAY
o0
. 8r
S
Mg
2L
iﬂ
=
aogbC P — 99%F {5 X [F] ¢
I [t I I I I ]
2 4 6 8 10 12
ek

Water holding capacity/(g * )
B 1 40 B L Y5 K ) Fe IR J 64 48 K M5 AT
Figure 1  Correlation analysis between the water holding
capacity and water swelling capacity of forty

dietary fiber powders
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Figure 2  The cumulative hygroscopic curve of some di-

etary fiber powders
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Table 2 Hygroscopic properties of forty dietary fiber powders
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R 38 22 5 ) (g+h™ D)
y=—0.000 6x%+0.012 5x+
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0.000 6
y=—0.001 422+0.029 8x—
Y1k y=—0.002 8x+0.029 8 0.029 8 10.64 0.156 4
0.002 2
y=—0.001 52%+0.031 0x +
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0.000 3
y=—0.001 42240.029 92 —
kXA y=—0.002 82+0.029 9 0.029 9 10.68 0.157 3
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0.008 0
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K# y=—0.002 0x+0.025 0 0.025 0 12.50 0.154 7
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Table 3 IDF, SDF and TDF contents of forty dietary fiber powders 2/100 g Dry Weight
HE K T8 IDF SDF TDF FE R U5 IDF SDF TDF
gk 71794217 7.0040.63  78.78+2.13 || #I® b 37.4144.27  29.114£0.34  66.5243.26
T 69.004+1.85  17.87+1.02  86.87+2.49 || H¥ 40.53+1.32 20444054  60.97+1.24
A 4 59.92+£0.04 2.7840.04 62.70+0.09 A 44.7240.21 2.8340.53 47.5540.50
EXan 60.554+0.83  25.56+0.66  86.1141.34 | Fi 25.1040.57  5.86£0.15  30.9640.53
K 71.354+1.02  20.6740.89  92.024+1.58 || FI¥: 23.9740.48  13.3640.10  37.3340.45
E 50.5344.25  2.8140.62  53.3343.43 | = 39.22£0.10  27.69%0.44  66.91+£0.43
¥k 9054292 10034154 12984201 | FK#E 14.5342.23  10.50+3.22  25.0343.87
g 95480173 29424173 Glot2ss | MEE 46.17+0.61  28.2640.10  74.43+0.10
Mk 28.16+£2.27  23.25+0.05  5lL41+211 | HIE 39.49%2.94  24.80+0.53  64.2943.45
Kk 30.0300.29  7.8540.06 47764013 | &K 83.49+2.43  11.5440.25  95.03+2.64
N 38.3344.06 4454013 42.78+3.83 | I 52.11+£0.33  9.83+2.86  61.93£3.10
Ju 11.5440.37  19.5945.74 31134445 || MEH 53.2240.56  13.804£0.02  67.0240.78
HET 10.20+0.24  19.7340.32  29.93+0.47 [ FHF 42.42£3.46  27.194£0.24  69.611£3.68
G 10.44+0.03  13.85+0.16  24.29+0.56 || MR 85.574£0.45  1L.79£0.24  47.3640.77
#o 43.3740.05  31.5540.63  74.9140.47 | L& 30.82£0.67  45.92+£0.78  76.74+1.43
e 39.87+3.45 14784100  54.65+3.21 | MM 65.25£3.25  20.91£2.50  86.16+3.84
i 17634137 15.55+151  33.18+2.11 || PIRE 59.08+1.67  23.234£0.09  82.31+1.43
ok 41.5043.49  15.714+0.64 57.20%2.41 AR sl 10.6952.46 6882212
BLFE 57.0942.73  16.4820.00  73.57C154 | TV A0S 19.2020.21 97632059
i 1 69.36+0.43  19.55+0.43 88.9140.45 i ITE0.T2 0 16.9950.55 9372102

B RS LR IDF (k2% /SE ¥ (E 4 Bk 11.87/66.52,47.58/27.37,78.96/44.97 ; SDF [ # 22 /- ¥{H 43 5 Ky 22.78/14.78,
28.74/16.07,43.09/18.51; TDF Ak 2% /3518 43 5~ 29.32/81.30,61.93/43.44,70.00/63.48.,
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Table 4 Correlations between hydration properties and components/structure of dietary fiber powders

J R b AE O 2 B
et
KT iz ik 1 ) R W 3 23 W% 3 - A5 1) (1] R R
IDF % & 0.353* 0.236 0.081 —0.093 0.075
SDF & & 0.300 0.240 —0.115 —0.095 —0.274
TDF % &t 0.458* 0.324" 0.023 —0.128 —0.052
AR 0.278 0.076 0.086 —0.044 —0.137
(i —0.315* —0.123 0.130 0.242 —0.113
Ll 2 i 0.238 0.095 —0.074 —0.138 —0.078
LA 0.284 0.271 —0.066 0.046 —0.127
Lz 0.064 0.043 —0.071 0.292 —0.116
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