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Abstract: Insoluble dietary fibers (IDFs) were extracted from sweet potato leaves and modified by physical crushing
or using an acid, alkali-hydrogen peroxide, and cellulases. The modified samples were characterized, and changes in their
physical and chemical properties were evaluated. The effects of different modification treatments on the micromorphology,
chemical structure, crystal phase structure, and functional properties were investigated. Scanning electron microscopy
showed that the microstructure of IDF in sweet potato leaves was altered by the different treatments. Fourier transform
infrared spectroscopy suggested no obvious changes in the chemical structure. Additionally, the specific surface areas of

IDFs in sweet potato leaves before and after modification varied. X-ray diffraction analysis indicated that the positions of
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characteristic diffraction peaks were mostly unchanged before and after modification. The cation exchange capacity and total

negative charge of IDFs increased by 0.31~2.86- and 0.75~2.88-fold, respectively. Acid-modified SIDF3 showed the highest

water-holding, swelling, and glucose adsorption capacities, which were 0.34, 4.33, and 0.16~0.39-fold higher than those of

unmodified SIDF1, respectively. The oil-holding capacity of enzyme-modified SIDFS was the highest, 0.24-fold higher than

that of unmodified SIDF1. The results demonstrated that the properties and functional properties of sweet potato leaves can

be altered by different modification treatments, providing a basis for further application of insoluble dietary fibers in sweet

potato leaves.
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Fig.1 Scanning electron microscopy of insoluble dietary fiber in sweet potato leaves before and after modification
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Fig.2 Fourier infrared spectroscopy of insoluble dietary fiber

in sweet potato leaves before and after modification
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Table 1 Analysis of specific surface area of insoluble dietary

fiber in sweet potato leaves before and after modification
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SIDF1 1.024 0.003 12.581
SIDF2 0.929 0.003 15.031
SIDF3 1.583 0.004 12.259
SIDF4 0.703 0.003 14.109
SIDF5 1.726 0.005 11.509
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Table 2 Analysis of physical indicators of insoluble dietary fiber in sweet potato leaves before and after modification

2 AR WHC/(g/g) OHC/(g/g) SC/(g/g) CEC/(mmol/g) TNC/(mmol/g)

SIDFI  10.54+0.37° 5.14%0.54° 1.48+0.63° 3.36 = 0.64" 1.22+0.13

SIDF2  8.18+0.85° 3.98+0.95™  2.66+0.44° 4.43 +0.34° 4.73 0.25°

SIDF3  14.16+0.39" 5.58+0.73"°  7.89+0.52" 8.97 +0.27" 3.26£0.19°

SIDF4  11.75+0.63" 3.73+0.12° 2.31+0.85" 9.89 £ 0.85" 2.14+0.37°

SIDF5  9.58+0.22° 6.39+0.37° 542+026°  12.97+0.38" 2.92+0.53
A R AERIRGINEFEATREARF EZR/ (P<0.05). FFR.
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Fig.3 X-ray diffraction of insoluble dietary fiber in sweet
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potato leaves before and after modification
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Table 3 Glucose adsorption capacity of insoluble dietary fiber

in sweet potato leaves before and after modification

2 AR 5 mmol 10 mmol 50 mmol
SIDFI 3524035  749+042° 2551 +0.46"
SIDF2  4.45+0.15"  8.09+0.73"  32.57+0.25"
SIDF3  4.69+024° 870+0.19"°  35.59+0.57"
SIDF4  4.16+0.16" 7.73+021™  29.04 0.86°
SIDF5  4.68+0.86"  8.16+0.16°  31.49+0.47"
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Table 4 Adsorption capacity of insoluble dietary fiber

cholesterol in sweet potato leaves before and after modification

2 AR pH 14 2 pH & 7
SIDF1 7.24 +0.46° 18.48 +0.24°
SIDF2  2335+025°  53.49+0.42°
SIDF3  2531+0.33"  58.30+0.39"
SIDF4 13.47+020°  31.45+0.24°
SIDF5 24,16 +0.45° 54.56+0.23°
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