547 % 5 i Tl B Vol. 47 No. 5
2026 4 3 H Science and Technology of Food Industry Mar. 2026

PR YH, TR SR, AR, 45 Sl o GO AT IR G Mt e P Ak JEE X 95 2 I £ 2T - W R 52 5 0 6 v S SRR RR S ], Bl Tl
Bk, 2026, 47(5): 110—118. doi: 10.13386/1.issn1002-0306.2025020250

BAI Haimei, ZHOU Quancheng, HAN Qinshuo, et al. Effects of Dynamic High-pressure Microjet Combined with Enzyme-modified
Treatment on the Structure and Physicochemical Properties of Pea Dietary Fiber-Caffeic Acid Complexes[J]. Science and Technology
of Food Industry, 2026, 47(5): 110—118. (in Chinese with English abstract). doi: 10.13386/].issn1002-0306.2025020250

RS-

SRR A Tk S I AL B B G R
£ 2E-IMHERR S W 45 R AL RF PR IR

BiEE, BRI, S, B0, TERT, BRERTE, MBE K, B
(LA T KPR TREALAS 2, L A 255000)

 E:ALETHESEMIABER (Dynamic high pressure microfluidization, DHPM) x4 4F 4 Z B, o2 g
£ 4f 2 -k 8% (Pea dietary fiber-caffeic acid, PDF-CA) £ &4t fTa 42, K% DHPM I & B & # 3+ PDF-
CA MBI MGH R, Baflafi sy, % DHPM BAMA LG, iR TRAK, & @aks
W, HABRREA % HAERRAL; 255 X SEATH AN, T35 PDF-CA #9dh R MK R, K*
AHEREA, 2hhAFETE. 5K% DHPM &S0k, 425 PDF-CA a4 Kb, Hibdte, # B8R
Re ). NeEIBRAIRAE ) A PTo & BRI, HmtEEXEEA A 60 MPa 43 2 0k, BRREA 1% W 2 H R,
SAlE 6.4 g/g. 79 glg £ 89 glg. 11.1 glg, HAI4RF 39.1% A= 40.5%; # & 4B K AL /1 /£ 60 MPa & 22
1k, BBRE 3% HRAREE, AK39mggirHt E 13.6 mg/g, = 248.7%; N2 B BL A M AL /) £ 60 MPa 4k 32
3k, BRE 1%HRIE, K66gg (pH2) . 6.7 g/g (pH7) # £ 145 g/g. 132 g/g, #FF 119.7% A=
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Effects of Dynamic High-pressure Microjet Combined with Enzyme-
modified Treatment on the Structure and Physicochemical
Properties of Pea Dietary Fiber-Caffeic Acid Complexes

BAI Haimei, ZHOU Quancheng, HAN Qinshuo, WEI Xinlin, XU Xiaoyu, YAN Zixuan,
HAO Saifei, SHENG Guihua’

(College of Agricultural Engineering and Food Science, Shandong University of Technology, Zibo 255000, China)

Abstract: This study investigated the impact of a combination of dynamic high pressure microfluidization (DHPM) and
cellulase treatment on the structural and physicochemical properties of pea dietary fiber-caffeic acid (PDF-CA) complex.
The experimental model involved subjecting PDF-CA to DHPM, followed by the addition of cellulase, with the objective of
examining how the combination of DHPM and cellulase influenced the structure and physicochemical properties of PDF-
CA. Scanning electron microscopy (SEM) and particle size analysis revealed that the application of DHPM in conjunction
with enzyme treatment led to a reduction in the size of the particles in the samples. The surface of the samples exhibited a
rough and loose texture, and agglomeration occurred at an enzyme concentration of 3%. Fourier infrared (FT-IR) and X-ray
diffraction (XRD) spectroscopy indicated that the modification did not induce any alterations in the crystal structure of
PDF-CA. Additionally, no novel functional groups were detected, although the degree of crystalline order diminished.
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Compared to untreated samples, modified PDF-CA exhibited improved water- and oil-holding capacities, as well as

improved glucose and cholesterol adsorption capacities. Water and oil retention significantly increased at a treatment

pressure of 60 MPa with two cycles and an enzyme concentration of 1%, rising from 6.4 g/g and 7.9 g/g to 8.9 g/g and

11.1 g/g respectively, representing increases of 39.1% and 40.5%. The glucose adsorption capacity showed the most

pronounced increase after a single treatment at 60 MPa with 3% enzyme concentration, rising from 3.9 mg/g to 13.6 mg/g

with an increase of 248.7%. The most significant improvement in cholesterol adsorption capacity was observed after three

60 MPa treatments at a 1% enzyme concentration, with increases from 6.6 g/g (pH2) and 6.7 g/g (pH7) to 14.5 g/gand 13.2 g/g

representing respective increases of 119.7% and 97.0%. In summary, the combined use of DHPM and enzymatic

modification effectively improved the physicochemical properties of PDF-CA, providing theoretical support for its

application in modification and processing of dietary fibre-polyphenol complexes.
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