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Fig.1 Typical AFM 2D images (a) and mechanograms (b) of particles in nature 7S (A), CS (B)
and denatured 7S (A'), CS (B")
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Fig.2 ITC determination of the binding of d-CS to d-7S
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CS and SCP as function of pH (b)

L5 (6 mol/L JR & ,pH
Ny ,7S A

KE7S FiCS fEdt
5.5)F I EK AT, Hid CS JE SR

WA B2 TR AT IR I B — &R KPE, 24 CS:
7S WA 1:1 B (KT 0.5 gflg) , 1B AT 818 bk
EEWAE TS B KZE S R

LR R E —JL$I':F'

e R TRAE M 2R d-CS MR Ze A7 T I B
TE 52 6 W) 3R AR UKL B4 B 30T B2 53 8 700 B8 R X, DA
T BEL b B R SR A B 77 A B AT B L 7S AR X 4
HRRZRTLEL CS AR X v ) 7 4 2 2 0K, OB 7
PLEELNE 4 B,

15.3 nm 15.0 nm

<7.1nm -10.0 nm

iiﬁ
Zan

"re

L’i&?} “Sasn

EAT

&

4 d-7s/d-cs £& 4 .SCP.Cur-SCP iy TEM #1 AFM 2D Bl #

Typical TEM and AFM 2D images of d-7s/d—cs complex,

SCP and Cur-SCP



245 FH1M

%

24y KR 89 BAR PR AT A 45

2.3 SCP FaAi i £k & 1% i

R T HRGE SCP UKL 4R AR i, 558 T #E 7S
1 CS B B2 10 mg/mL 24T, il & 1)
SCP *f 22 8 K 19 £ 3 - (EE% ) Fl faf 28 & (LA) 1Y
i, E S B, 4[Cur]=2.0 mg/mL i}, 40 5

1001 1100
801 180 >
=
&
s T 160 s
o # <
= 4of 140 g
i
201 {20 &

0

SCP

control

(a)

W AT HRIE R B IR B M) 7S M CS B E A9,

9 91.5%=+4.7% %5 100 g 7S A fif 4% 18.3 g By % i
F(F 5a), WE & TSRS LB R G 05
I (14.45% ) 90 K 525 W) v 22 38 3R d5c K o 2
i 81D R i R 4K e 4 v 22 8 R W K LA
(0.19%)11,

100 _
BEwMA L B
% 80 */*\* *
= ;
M= L i
g 60 |
g 2
% S 40T i —o—scp
i i _t_g'%;%lﬁ%
a B | i —ac .
§ 20 :
S [
0 4 A
0 30 60 90 120 150 180
T8 Ak I ]

Digestion time/min

(b)

ES5 SCPHMHHZEZTMEHXMETRE ) REZARERUEMEFHBRMME (D)

Fig.5 Encapsulation rate and loading of curcumin in SCP particles (a) and curcumin release pattern

in simulated gastrointestinal fluid (b)
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Fig.7 Cell morphologies of Caco—2 cancer cells incubated in the digestion juice of SCP, Cur-SCP and free curcumin
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Studies on Carrier Properties of Soybean 7S Protein—Chitosan Self—Assembled

Core—Shell Nanoparticles

Liu Chen,
(School of Biological and Chemical Engineering, Zhejiang University of Science and Technology, Zhejiang Provincial

Liu Lingling, Liu Siqi, Chen Peixin, Ban Zhaojun"
Key Laboratory of Chemical and Biological Processing Technology of Farm Products, Zhejiang Provincial Collaborative
Innovation Center of Agricultural Biological Resources Biochemical Manufacturing, Hangzhou 310023)
Abstract In this paper, the intermolecular force of soybean 7S and chitosan (CS) was destroyed by urea molecules to
fully dissociate them. The dissociated 7S and CS were self-assembled to prepare 7S protein—CS nanoparticles (SCP)
driven by hydrophobic and electrostatic attraction. The {—potential of the SCP particles was similar to that of the CS,

suggesting a "core—shell" structure, which was further confirmed by transmission electron microscopy (TEM). SCP parti-
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cles were evenly and gradually released during the in wvitro digestion process, suggesting that SCP particles possess a
specific level of stability in the gastrointestinal environment. In order to examine the characteristics of SCP particles as
carriers, the impact of SCP particles on the anticancer properties of curcumin was studied. The results showed that there
was no notable disparity in the ability to inhibit the growth of Caco-2 cells between curcumin embedded in SCP particles
and free curcumin. This suggests that utilizing SCP particles is an efficient approach to enhance the effectiveness and bi-
ological activity of curcumin.

Keywords self—assembly; soybean 7S protein; chitosan; curcumin; antitumor activity



