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Functional and Structural Properties of Micronized Dietary Fiber Powder Extracted from Peel and Pomace of

Jincheng Sweet Oranges (Citrus sinensis (L.) Osbeck cv. Jincheng)

YI Tian, CUI Wenwen, WANG Mingrui, YAO Jingjing>l<
(Institute of Agricultural Quality Standards and Testing Technology Research,
Hubei Academy of Agricultural Sciences, Wuhan 430064, China)

Abstract: The peel and pomace of Jincheng sweet oranges were used to prepare dietary fiber (DF). Ordinary and micronized
DF powders were obtained using a multi-purpose grinder and a planetary ball mill, respectively. The physicochemical
properties and heavy metal adsorption abilities of the DF powders were measured. A Laser particle analyzer, an infrared
spectrometer, an X-diffractometer, a thermal analyzer, and a scanning electron microscope were used for particle size
measurement and microstructural observation. Our aim was to evaluate the effect of micronization of sweet orange DF on
its physicochemical properties, microstructure and heavy metal adsorption ability. Compared with the ordinary powder,
the micronized powder had a smaller particle size as well as a lighter color and showed a significant increase in water
retention capacity, oil retention capacity, swelling capacity, and adsorption ability toward heavy metal ions (P < 0.05). This
experiment provides a theoretical basis for the comprehensive utilization of Jincheng organ peel and pomace as a potential
source of food additive.
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Fig.1  Particle size distribution of ordinary and micronized DF powders
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Micromeritic properties of ordinary and micronized DF powders

DFE i DFP MDEFP

Table 1

LL A (m/g) 0.48+0.12° 1.5240.12°
LF/ (mL/g) 0.08+0.01° 0.11£0.10"
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Table2 Functional properties and color parameters of ordinary and

micronized DF powders
DFYE i DFP MDFP

FEKME, (mL/g) 7.43+0.35" 9.08+0.55"
et (gl 3.6040.12° 5.3240.07"
WAk, (mL/g) 4.46+0.14" 12.38+1.16°
L* 75.02+1.43 86.42+2.52"
a* 2.72£0.10" —1.3140.02°

b* 19.97+1.63" 10.89+0.15°

*3 EHEEBTRIK

Table3  Adsorption abilities of ordinary and micronized DF powders
toward heavy metal ions
Fiih Cu’"/ (pmol/g) Pb’"/ (umol/g) Ccd’*/ (umol/g)
DFP 26.89+0.75 38.30+1.01° 28.13+1.24°
MDFP 30.17+1.16° 42724139 3232+ 1.77°

e FATARNG FREOR Z 7 3%, P<0.05.
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Fig.2  Infrared spectra of ordinary and micronized DF powders
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Fig.3  X-ray images of ordinary and micronized DF powders
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Fig.4  Thermoanalysis of ordinary and micronized DF powders
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Fig.5 SEM images of ordinary and micronized DF powders
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