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Abstract: To investigate the physicochemical and functional properties of dietary fiber derived from sea buckthorn (Hippophae
rhamnoides L.) seed meal, soluble dietary fiber SDF and insoluble dietary fiber IDF were prepared via a combined enzymatic method.
Systematic characterization was conducted to analyze their structural and functional attributes. The results demonstrated a dominant IDF
yield of 76.03%, significantly higher than that of SDF (5.23%). Chemically, SDF exhibited a total sugar content of 84.43%, markedly
surpassing IDF, while both fractions showed comparable flavonoid levels. Structural analyses revealed that SDF and IDF shared similar
chemical compositions, as confirmed by FT-IR spectroscopy, but SDF displayed a denser hydrogen-bond network. XRD patterns further
identified SDF as amorphous and IDF as highly crystalline. Morphologically, SEM imaging distinguished SDF as smooth spherical
particles and IDF as porous honeycomb structures. Functionally, IDF outperformed SDF in water-holding (2.50 g-g™), oil-holding
(2.96 g-g "), and swelling capacities (3.66 mL-g™), attributed to its rough, folded surface and porous network. Conversely, SDF exhibited
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superior water-binding capacity (1.86 g-g™') due to its loose, low-crystallinity structure. Both fractions demonstrated potential cholesterol
adsorption and glucose retardation capabilities. This study not only proposes a sustainable strategy for valorizing sea buckthorn seed
meal but also provides critical insights into the structure-function relationships of dietary fibers, supporting their application in functional
food development.
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Table 1 Chemical composition and yield table of dietary fiber from seabuckthorn seed meal (%)
AR EREAm BAE S 3. BBy G
SDF 9.26+0.01 84.43+£0.05 2.84+0.01 2.37+0.01 5.23+0.17
IDF 1.35£0.04  1.20+£0.01  2.51+0.01 1.48+0.01 76.03+1.3
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Fig.1 Composed of seabuckthorn seed meal
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T T A 4 m KR, MTAE— e R BE EAIR T SDF f4h dn X3k, (FH &SR EA T i, 2 EfE
710855, 23 NIMBITIES . XMk E R T SDF HI/K & HERETR T4,

L2 R, IDF 78 22040 2L B B AT I 08, B4R 2 R 18 R R AE R B s T AE 35040 T H B — A [ it
U, 1X2 IDF [PBERHEZ —. X THi & IDFPIRIR S UESE T iX — i, 78 35K [RIAEAAAE R . SR1, 2
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PSRISFRERE, HAMHEIEICY SDF W25 b D& R 7 B RIBIA . Zhu BRI FE k00, BvESEELT) DF
i FTIR A1 SEM 3 b sk | SERE 5 ek 20 2 (8] 70 WA R, XA B T492% DF =&, [Fi, B
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Fig.2 Determination of SDF and IDF by Fourier infrared Spectroscopy and X-ray diffraction
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Fig.3 SDF and IDF under an electron microscope
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