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Construction and Characterization of Self—assembled Proanthocyanidin Nanocomposites
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Abstract: Proanthocyanidin is a natural polyphenol compound with strong antioxidant activity. In this paper,
casein and maltodextrin were used for molecular self-assembly. Amphiphilic biopolymers obtained were used to
combine with proanthocyanidins to form nanocomposites. The interaction mechanism between casein and
maltodextrin was analyzed by grafting degree, browning degree, protein solubility, infrared spectrum and
circular dichroism. The encapsulation efficiency was taken as indexes to optimize the technological conditions
for the construction of proanthocyanidin nanocomposites. The particle size, Zeta potential and polydispersity
index of proanthocyanidin nanocomposites were characterized, and the morphological changes of the
nanocomposites hefore and after embedding were observed by scanning electron microscopy (SEM). The results
showed that casein and maltodextrin were successfully self —assembled, which effectively improved the
solubility of casein. When the mass ratio of proanthocyanidins to grafts was 2 © 5, the concentration of the
grafts was 25 mg/mL and the solution pH was 7.0, the encapsulation efficiency of the prepared proanthocyanidins
nanocomposites reached 93.48 %, the average particle size was 158.69 nm, and the Zeta potential was
—30.58 mV. Proanthocyanidin nanocomposites exhibit a compact spherical structure withsmooth surface.
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Fig.1 Changes of grafting degree under different reaction time
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Fig.5 Fourier—infrared spectra of casein
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& 8 SR, MR AT 2 IR B RN, 22 ZF kG %o
i £ 1A AE 2 [z BHAON ™, BHAS T )R AE T R S5 5
A, AL IR . Bl CVRE LS N, mT DL S i AR
H -2 WG A 45 G i IR AE T 23, HAa R
WhEZ 3N, MR R R BB KT, 24200 )5 AE
LR NN et B YA SR S 2 P S U
KR, B AY BRI . Lin 552900 F 5¢ R0 /6
TH-B-WIE IR Z W LI, URZEH IR E
i 1 mg/mL #4015 3 mg/mL i, HAUHE RGN, X 5
SRR A5 2 M i LU AN, eSO/ T H-B-
IORIRS () 3L ok 2R A, S B RN 2 W A2 3L
FA BB T, Pt DAL S8
2.6.2  FERCHR EE XL 5 )

R i i 0 485 SRAS B AR A v B XoF A L 4% (1Y) 5 1)
LI 9,

9 S, bl 5 2R v BE (R 3 0 (2.5 mg/mL~
25 mg/mL) , X JAETE R BRI N, R
R Bt R YR B B i, T 2 AR AT L) DA
H R Z A L Bk A EAE SR E 228 il
KKLT- WA, 1T 20T AETE , B — e

100 ¢

90

LI /%

80

70 : — —_
0 5 10 15 20 25 30 35 40 45 50
*ﬁﬂ%m@z‘/(mg/mll)
AR R M2 R p<0.05,
B9 BERWIRENSIE RN

Fig.9 Effect of graft concentration on encapsulation efficiency
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Fig.12 Particle size distribution of casein—-maltodextrin

proanthocyanidin nanocomposites
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Fig.13 Scanning electron microscopy of casein—maltodextrin graft
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