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Effects of microwave on the structural and functional properties

of dietary fibers from different sources
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Abstract: The microwave was used to modify the dietary fibers
(DFs) in sweet potato pomace, apple pomace, and soybean pom-
ace. The changes in the structural properties of three kinds of
DFs by microwave were investigated by scanning electron micros-
copy, X-ray diffraction and thermogravimetric analysis.

Moreover, the functional properties, including water holding ca-

pacity, oil holding capacity, cholesterol adsorption capacity and
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nitrite ions adsorption capacity, were evaluated in this study. The
results showed that microwave was an excellent modification
method that could expose the accessibility margin, increase crys-
tallinity, strengthen thermal stability, and improve the
functional properties of three dietary fibers to varying degrees. In
addition, after modification, the soluble dietary fiber mass frac-
tions of the three dietary fibers were increased by 63.11%,
4.51% and 358.79% . respectively, which was not positively cor-
related with the improvement of functional properties. The im-
provement of functional properties was related to the mass
fraction of SDF, but the exposure of the accessibility margin on
IDF also promoted an important influence for the improvement of
DFs functional properties.

Keywords: microwave; sweet potato; apple; soybean; dietary fi-

ber; structural properties; functional properties
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Table 1 Composition of dietary fiber samples before and after microwave modification (Dry Mass)

%

FE it HH Jg Wi Y ix E M IDF SDF

WSPF 8.08+0.02¢ 2.11+0.12¢ 11.96+0.22" 8.38+0.13* 61.2240.18" 5.0740.36"
MWSPF 7.394+0.02¢ 1.30+0.25° 12.9740.35% 6.06+0.19" 57.0040.08¢ 8.2740.544
WAF 10.3240.09¢ 3.83+0.17* 5.59+0.38¢ 0.11+0.02¢ 60.66+0.12° 16.42+0.22¢
MWAF 10.3140.04¢ 3.10£0.10° 4.5940.19¢ 0.10£0.01¢ 60.04+0.08¢ 17.16+0.28"
WSF 14.6340.01% 2.444+0.16¢ 5.194+0.22¢ — 66.78+0.31% 6.77+0.19¢
MWSF 10.50£0.02 1.7440.08¢ 4.6540.164 — 43.6440.01¢ 31.06+0.08%

T B REAS [l R 25 57 3 (P <C0.05) 5 — "R A K I R 4%
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Scanning electron micrographs of three DF samples before and after microwave modification (X1 000)
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Figure 2 XRD patterns of three DF samples before and after microwave modification
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Figure 3 Thermal properties of three DF samples before and after microwave modification
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Table 2 Physicochemical properties of three DF samples before and after microwave modification

. KoKk I/ i/ IR EE R 1/ WS ERAR TR T/ (pg e g D)

e (geg H (geg (mgeg 1) pH 2 pH 7
WSPF 7.56+0.09" 2.23+0.10° 2.53+0.03¢ 549.2740.39° 53.8740.214
MWSPF 8.79+0.02¢ 2.9340.11° 3.34+0.11° 613.8940.334 198.6040.29*
WAF 9.1240.104 1.444+0.01° 2.7540.05¢ 683.8140.40° 30.2940.23¢
MWAF 11.5440.05¢ 2.4140.034 3.85+0.09% 735.2040.22° 126.7940.37¢
WSF 13.13+0.01" 2.57+0.03¢ 2.05+0.08" 584.4040.26¢ 54.0340.164
MWSF 15.884+0.15% 3.254+0.182 3.08+0.12¢ 626.6440.36¢ 142.8540.42"

T TS F RS R 2 5 B3 (P<C0.05),

e R A A R TE T 26.53% J% 67.36 % . 3% 5 3 S A
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DF's W 5 7. 84 BR AR 15 1 A8 J1 A B KB 0, [t A 48
85 (pH 2) # 7 iE 355 (pH 7) T 4 DFs X fifh R S 55
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BE T4 B4R FH T 11.76%.7.52%,7.23% , 1fii i 18 3F 4%
(pH 7O WL B BE Jy i £ i 3 22 | 3 i 1 B R 8%, 43 1)
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DFs #f Lt T HAb Wi Al DFs. & A % 2 (4 8 240 55 L i A
B 5 1R Ak S 3SR ¥ DFs A9 0 B B2 AR 25 7 1 B
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5o R LI G £ A Y BRI O S T A A R A B
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