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Abstract; Soybean protein isolate (SPI), gum Arabic (GA) and carrageenan ( CA) were used as raw
materials to prepare different polysaccharide and SPI complexes by physical mixture. The effects of
different amounts ( the mass ratios of SPI and GA/CA were 20, 15, 10 and 5) on the structure,
properties and emulsion stability of protein — polysaccharide complexes were investigated. Finally, the
interaction mechanism between protein and different polysaccharide complexes was confirmed. The
structural characteristics of different complexes were analyzed by infrared spectrum, fluorescence
spectrum and electron microscope. The physical and chemical properties of different complexes were
determined by emulsifying property, particle size, Zeta-potential and surface hydrophobicity, and their
stability properties were clarified by discussing the emulsifying activity, emulsifying stability, apparent
viscosity and emulsifying index of different complex emulsions. The results showed that the two
polysaccharides could form complexes with SPI under acidic conditions, and when the mass ratio of SPI to
CA was 20, the highest Zeta-potential of the complex was (20.47 +0.82) mV and the minimum average
particle size was (1.37 +0.01) wm, the emulsifying activity index was (106.46 +4.75) m’/g, and the
emulsifying stability index was (145.33 +£8.53) min, the stability of the composite emulsion was better

under the condition. The addition of CA significantly reduced the endogenous fluorescence intensity of
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SPI and changed the secondary structure of SPI. SPI combined with CA to form a stable complex, which

provided some theoretical support for the application of protein — polysaccharide composite emulsion in the

transport of active substances.

Key words: soybean protein isolate; carrageenan; gum Arabic; emulsion; polysaccharide
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Fig. 1 Zeta-potential of SPI, gum Arabic, carrageenan

with different pH values
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polysaccharide complexes

2.3 EA-ZHEESMRNIERL

PN IR B 6 1 T LA R A AN ] 75 5 22 5 R
FL45 A 1 20 AR AL, 3 B O 295 nm 1),
T AL M 2 B h R (Trp) B2k S A= A8 fb
SUER . anP 4 B, B 2208 & B3N, SPT fx
R e 5y W it J3E X 5 AR, i e ) JEE AR SR AR B 84k
2 LSRN PO E K BL G, R W P Fl Z B 5 SPT 2
7726 A AR Ak, SPT R e K& S K &
THER , ULH] SPT 5 PRk Z M Z AR A A T 455 I
B A, AT e O BT R T 2 B A K N T 3R
1Bk T 22 (] 25 [A) 2 B, i SPT Y48 5 kA A8 4k, 68
A8 TR N R B A e A e Al AR R B A R
AT 5 B0 S R e R e R E T ERS
£ SPL - GA Z &Yy h  B#H GA & iy, SPT 1y
P 1 BB B AR A R 3 (HR /e SPT- CA &
“W, Y SPL Y CA BihE Lo 5 IF, 265 AT B
Th X A RE R RN RBLBGS S BR T R0 A
Bk RR AN RAEAE SPL K1 1) i 1 2 8P il
L ERIHEE AW TR TR , 7
e s iy SPT 3, [A ot 2% O 98 B2 s A Tk, X S
SCHRL36 J AT &5 AL, Z B & o, Z &9
DR AR AN K T AR S 56 8 P DR S 07 B K
B, TN I 22 WS T e 22 ) 20 D' 5 B s R e o
2.4 EA ZHEESWEEMHTHRIIINIE

A BTE LD A R AR W W, il LB e 2
[ 4 b b e RE AT B 28 AR A B0, T T 0 i 8 A R 2
BEZ M EAR " o 5 AR [R Z MR i RSP
AL WOE T T, i 181 S AT, SPT 5 GA E &4
P T T 5 A R 114 R A g Y B T PR WA g £ i B2 R
v R A AR, BEW GA I A JF R 5 SPT A i 1Y
Yoo AHXS FL S5 K 7 R 2R . AE SPL Y CA [ 21 4b
[l 840 ~ 930 em ™ A [ P9 FT LAY B 3t 7 3
A S £ IR T e s B TN B BIE S AT X ML TR

20000

10000

0
300 310 320 330 340 350 360 370 380 390

b3 [:‘/mn
80000
SPI
70000

60000

20000
10000
0
300 310 320 330 340 350 360 370 380 390
P /nm
B4 REGMT SPL-Z G Wi A IR ZOE6E

Fig.4 Intrinsic fluorescence spectra of SPI — polysaccharide

complex with different conditions
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