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Effect of Cavitation Jet on Interaction and Antioxidant Activity
of Soybean Protein — Resveratrol
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Abstract; To investigate the effect of cavitation jet pretreatment on soybean protein isolate — resveratrol
(SPI—RES) complexes, SPI was subjected to cavitation jet pretreatment (0 min, 2 min, 4 min, 6 min,
8 min and 10 min) before non-covalent binding with RES to form complexes. The binding of SPI to RES
was studied through loading amount and encapsulation efficacy. The interaction and binding mechanism
between SPI and RES were studied by using fluorescence spectroscopy, Fourier transform infrared
spectroscopy, and molecular docking techniques. In addition, the physical and chemical properties and
functional characteristics of the SPI — RES complexes were investigated, including {-potential, surface
hydrophobicity, and antioxidant activity. The results indicated that after a certain period of cavitation jet
pretreatment, SPI significantly increased the encapsulation efficacy and loading amount of RES, and the
particle size and {-potential of complexes was decreased and increased respectively. The fluorescence
spectrum indicated that the quenching of SPI by RES was static quenching, and the reaction was
spontaneous. Fourier transform infrared spectroscopy indicated that appropriate cavitation jet pretreatment
promoted the transition of SPI from ordered to disordered structures, thereby combining more RES. The
thermodynamic parameters and molecular docking results indicated that hydrophobic interactions were the

main forces and involved hydrogen bonds. In addition, after appropriate cavitation jet pretreatment, the

Wk H . 2023 -10-19 &8 H ). 2023 -11-16

E£WMBE: HEKAKRB SRS S H (32202228) , 10 & 4 & L 0F & 3T % 50 B (2022CXGC010603 ) | B K & & #F & i % W H
(2021YFD2100401) o g 3245 Hb 5 i O R SR 8 4 A A B 3R 000 2 R T4 1 75 7 4E B 36 1 H (YQ2022€021) Fl L
M K2 E AT NA SRR A (NEAU2023QNL] - 007 )

EEB Y : EPVL(1987—) 5 B8, 1, EZNF A 5 X ALY E 5L, E-mail; wzjname@ 126. com

BEIEE : SBIGAE(1992—) , 5, RIHHE 1+, B FMRE IR B AE Y & A BFSE , E-mail ;. gzwname@ 163. com



354 &l #Hl

L

2024 4

surface hydrophobicity and antioxidant activity of SPI — RES complexes were increased. The research

result can provide a preliminary theoretical basis for the exploration of the application field of cavitation

jet pretreatment of soybean protein isolate and the development of fat-soluble active substances in health

food.

Key words: soybean protein isolate; resveratrol; cavitation jet; non-covalent complexes
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Fig. 1  Particle size and {-potential of SPI — RES complexes

under different cavitation jet pretreatments
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Fig.2 Effects of resveratrol on fluorescence spectra of SPI solution pretreated with cavitation jet
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Fig.3 Stern — Volmer plots for fluorescence quenching at different temperatures
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Tab.2 Binding constants, quenching rate constant, binding sites numbers and thermodynamic binding parameters

of SPI with resveratrol at different temperatures

K,/ K,/ AH/ AS/ AG/
FE it W /K n
(mol-L™") (Lemol ~'-s™") (kJmol ')  (Jomol '+K°')  (kJ-mol™!)
298 2.3215x10° 6.9756 x 10" 1.4356 -16.35
SPI - RES 306 9.5230 x10* 6.1438 x 10" 1.2365 142. 65 0.36 -13.28
314 4.8220 x10* 5.4623 x 10" 1.1452 -11.86
298 4.0635 x10° 7.5623 x10" 2.1245 -20.36
SPI - RES —2 min 306 2.3625 x10° 6.4563 x10" 1.8546 182.57 0.38 -21.32
314 1.236 8 x 10° 5.8254 x10" 1.5418 -18.65
298 5.6384 x10° 8.6542 x 10" 2.156 3 -19.65
SPI - RES — 4 min 306 3.569 8 x 10° 7.4521 x10" 1.865 4 210. 68 0. 43 -18.78
314 1.6742 x10° 6.3218 x10" 1.659 1 -20.18
298 7.2312 x10° 8.9635 x 10" 2.1857 -21.36
SPI— RES — 6 min 306 4.5326 x10° 7.8643 x10" 1.902 1 254.39 0. 44 -19.26
314 2.1438 x10° 6.756 4 x 10" 1.772 8 -15.68
298 4.2316 x10° 7.2315x10" 1.3124 -18. 64
SPI— RES — 8 min 306 1.897 5 x 10° 6.4235x10" 1.210 4 206. 52 0.37 -15.84
314 9.826 0 x 10* 5.6345x10" 1.0238 -17.62
298 2.4956 x 10° 6.5423 x 10" 1.1032 -19.51
SPI— RES — 10 min 306 1.036 5 x10° 5.896 5 x 10" 0.8458 173. 65 0.37 -17.23
314 5.6230 x10* 4.7542 x10" 0.7312 -15.42

FREFRI AT I M E S n EH, ERE S n £ M #E 5 RES 485G o (H 25 4k 5 3t Ak 38 B 1] 3
BAE 1 ~2 Za), iX R SPLA 1 5L 2 A~25 6 0 KESHMBOL I /Ny FEAEERE,
5 RES &5 & . 7 298 K F, 25 4k & i 4b 3 i) IR 5 HEH T SPL & 1 19 45 & 07 5, R AR 4 45
]2 ~6 min ) SPL-RES &M M n 152 £4H.  SEH,

WRIG , M2 AL BT AL A K F 10 min BY A 2.5 ERARBAZESHSH

WIE n /N T L X3 S Y 0 23 10 5T AL B B T % W AR 15T 22 1) Y 32 45 WL oA 9 S
BB A A AT R R R T A RO B A A WA Sy FrE R KA AR DY . AR Van't Hoff
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Fig.4 FTIR spectra of SPI and SPI — RES complexes

at different pretreatment times of cavitation jet
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Tab.3 Secondary structure of SPI and SPI - RES complexes at different pretreatment times of cavitation jet %

B

o-BRBEL

B-Yr &4ty

B-He M 4t

TC RN h 45 4

SPI

SPI - RES

SPI — RES —2min
SPI — RES — 4min
SPI — RES — 6min
SPI - RES — 8min
SPI — RES — 10min

(15.23 +£0.18) "
(14.12 £0.09)"
(13.28 +0.52)°
(12.98 +0.06)°
(12.09 =0.32)°
(12.86 +0.15)°¢
(13.65 +0.13)°¢

(38.82+0.14)"
(32.18 £0.24)"
(29.45 +0.45)°
(27.48 £0.29)°
(25.37 20.23)¢
(26.54 £0.07)"
(28.49 £0.15)¢

(20.320.16)°
(20.36 +0.13)°
(21.43 £0.24)¢
(23.26 £0.04)"
(24.73 +0.56) "
(22.43 £0.17)°
(22.06 0.77)°

(18.24 £0.48) "'
(24.28 +0.11)1
(25.85+0.14)°
(27.23 £0.17)"
(28.00 =0.12)*"
(24.32£0.37)1
(22.43 20.71)°
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Fig.5 Surface hydrophobicity of SPI and SPI — RES

complexes at different pretreatment times of cavitation jet
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pretreatment times of cavitation jet
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Fig.7 Molecular docking results of 7S/11S with RES
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