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Abstract: This study investigated the preparation of rice protein (RP)-ferulic acid (FA) complex via ultrasound-assisted
treatment, exploring both covalent and non-covalent interactions. The structure of these complexes was characterized using
polyphenol grafting equivalents, sulfhydryl content analysis, UV spectroscopy, fluorescence spectroscopy, and Fourier
transform infrared spectroscopy. Furthermore, the solubility, surface hydrophobicity, and antioxidant activity of the com-
plexes were evaluated. The results demonstrated that the ultrasound-assisted covalent complex exhibited the highest
polyphenol grafting equivalent, reaching 25.49 pg FA/mg. Complexation with FA reduced the fluorescence intensity of RP,
whereas the ultrasound-assisted treatment of the RP-FA complex led to an enhancement in RP fluorescence. Compared to
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non-ultrasonic treatment, ultrasound processing decreased the relative content of a-helix by 5.46% and 3.41% for covalent

and non-covalent complexes, respectively. In addition, protein solubility was enhanced by 25.85% and 8.13% for covalent

and non-covalent complexes prepared by ultrasound processing, respectively. Both DPPH and ABTS" free radical scaveng-
ing abilities were significantly improved, with increases of 9.75% and 3.72% for DPPH and 10.45% and 2.06% for ABTS",

respectively, for covalent and non-covalent complexes after ultrasound treatment. Ultrasonic-assisted treatment significantly

promoted the complexation of RP and FA, altered the structure of the complexes, and enhanced their functional properties,

providing technical references and theoretical support for the application of rice protein-phenol complexes in fields such as

food antioxidants and functional ingredients.
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Fig.1 Polyphenol grafting equivalent of RP-FA complexes
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Fig.4 Infrared spectroscopic results of RP-FA complexes
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Table 1 Relative content of secondary structures
in RP-FA complexes
BE aﬁ%ﬁ'ﬁ*ﬁﬁ ﬂ—ﬁ%)ﬂm‘ ﬂ—f?’%fﬁ)r‘ﬁxfr Eiﬂ?ﬁﬂ*ﬁﬁ
(%) %) EHE%) (%)
RP 20.99+0.15°  29.10+0.46° 28.60+0.91°  21.31+0.37°
CRP-FA  18.85£0.08™ 35.94+£0.73" 25.69+0.30°  19.17+0.49°
NRP-FA  19.03£0.24° 33.61£0.39" 25.31=1.61°  22.06+1.67°
CRP-FA-US 17.82+0.58° 35.46+0.49° 25.84+0.08"  21.95+0.57°
NRP-FA-US 18.38+0.33™ 35.42+0.13* 25.73+0.17°  20.01+1.11*

: FIFIA R 7R 22 57 B35 (P<0.05) .
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Fig.5 Fluorescence spectrum of RP-FA complexes
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Fig.6 Surface hydrophobicity of RP-FA complexes
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Fig.7 Solubility of RP-FA complexes

2.6 KAKREB-FIRERE SIS HIENE

WiE 8 pras, B &5 EALTE M B3 = F RP
(P<0.05), }HIt T* RP, CRP-FA . NRP-FA . CRP-FA-
US #i1 NRP-FA-US f DPPH H i £ 35 KR BE 714391
BTFT 71.20%. 52.93%. 87.88% il 58.62%; ABTS"
H 2R B BE J1 43 il g T 29.53%. 29.30%.
42.94% F1 31.97%. FHELTHEE IS 59,
AL ER RP Heffy AR 2 &9 DPPH [
H LT 5 BE J1 4 R T 9.75% Fil 3.72%; ABTS”
H HIETERREE 1435l T 10.45% F1 2.06%. #E
FAALEE AT PR TE RP-FA BT bnn vk, ImeE &
Yt EA LTS AR AL B R AR 2 54, CRP-
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Fig.8 Antioxidant activity of RP-FA complexes
H: AFRKE FRRREE A DPPH A HEERENERE
% (P<0.05), ARI/NE PR R ABTS™H H S35 FRE
11285 587 (P<0.05) .
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ASAIFS € 300 2L e B A EL ) A RO R 1 - BT LR
BAEWY, g S TR, 45300, Al
BhynT BA B AR I S 4hs), B O Re e . A
BN g & 2 G 2 MRS E S S 25.49 pg FA/
mg, BRI HMEE G2 A5 (22.81 ng FA/mg) #2
=T 11.75%. ARRESE =0T, @ ph b g &
V) a-WRTHE A AH X B i AIK T AE B S AL 3, CRP-FA-
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