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Fabrication of rice protein hydrolysate-daidzein composite nanoparticles
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Abstract: Rice hydrolysate ( RPH) was obtained by using
trypsin, and then the nanoparticles of RPH-daidzein composite
were fabricated for daidzein delivering. The effects of hydrolysis
degree (DH), RPH concentration and daidzein concentration on
the characteristic of the composite nanoparticles were investigated
by single factor experiments. When the RPH-daidzein composite
nanoparticles was prepared under the conditions of a DH of 12% .
an enzymatic hydrolysate concentration of 7.5 mg/mL and a daid-
0. 75 mg/mL, the particle size,

zein concentration of

polydispersity index and Zeta-potential of the nanoparticles were

EETH:EHRARBFIEE (HS 3177190 KR EE A £
B 78 0 X T (45 . 2018XK2007)
TEER N PR L KU T RFAAE Lo A4 .
BREEE B4 2, KPP T R L.
E-mail: chengyh6488@ sina.com

Y75 B #9:2020-12-26

449. 71 nm, 0. 23 and — 22. 30 mV, respectively. The
encapsulation efficiency of daidzein was 60.07 %, and the loading
amount was 6. 01 mg/g. The composite nanoparticles were
verified to have high stability, and the feasibility of using RPH to
fabricate nanocarriers loading daidzein was confirmed. Using
RPH to prepare a nano-delivery system not only enriches the pro-
tein types of protein-based nano-transport carriers, but also pro-
vides a theoretical reference for the high-value utilization of rice
protein resources.

Keywords: rice protein; enzymatic hydrolysis; daidzein; nanocar-

rier
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Figure 1  Structure of daidzein
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Figure 2 Effect ofthe time on the degree of hydrolysis

of rice protein
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Table 1 Effects of the concentration of rice protein hydrolysates on particle size, polydispersity index and Zeta-potential
K it/ ROK AR Tt ik 1) Jo PRI/ . Zeta-HL A/
A . L HEH
% WEE/(mg « mL™ 1) nm mV
2.5 445,06 +7.61° 0.234+0.02" —21.9942.15¢%
6 5.0 425.13+16.87" 0.24+0.02" —22.9442.57¢
7.5 442.67+25.91° 0.234+0.03" —21.9242.41*
10.0 494.46+16.82 0.3540.00* —23.69£2.47¢
2.5 406.83+1.18 0.1840.01¢ —20.9741.00*
. 5.0 380.00+8.88" 0.2740.02" —22.924+1.46°
' 7.5 385.48+7.34" 0.344-0.02% —23.4342.92¢
10.0 423.37+£23.36% 0.3540.03% —18.50%2.62°
2.5 417.54428.40° 0.2940.00 —21.1840.77¢
" 5.0 423.130.710 0.1940.02¢ —22.78+3.26°
7.5 449,71+5.80° 0.2340.01¢ —22.30740.84%
10.0 510.98466.63* 0.3740.02% —18.3840.36%
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Figure 3 Effects of the concentration of rice protein hydrolysates on encapsulation efficiency and loading amount
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Table 2 Effects of the concentration of daidzein on particle size, polydispersity index and Zeta-potential

K fi& B / KEH TR/ PR/ N Zeta-HL AL/
% (mg + mL 1) nm BABRK mV
0.25 333.21+21.69¢ 0.31%0.01" —22.8144.53®
0.50 447,51+21.032 0.34+0.02° —24.5740.09°
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Figure 4 Effects of the concentration of daidzein on encapsulation efficiency and loading amount
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Table 3 Effects of the degree of hydrolysis of rice protein on the composite nanoparticles

KL/ V6 WER/ Y AR/ (mg e g7 FERAR/nm EZ i EN il Zeta-Hi {3, /mV
6 52.9140.91" 5.29+0.09" 442.67+25.91¢  0.23£0.03>  —21.92+2.41°
9 52.45+1.81" 5.24+0.18" 385.4847.34" 0.3470.02¢  —23.4342.92°
12 60.07+1.92¢ 6.01+0.19 449.7145.80° 0.23£0.01"  —22.3040.84¢
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