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Modification of Soybean Protein Isolate by Cold Plasma Treatment and

Improvement of Its Interface Properties

WANG Ran, GONG Wei, GUO Xiaolu, ZHENG Han, HU Jiangning”
(School of Food Science and Technology, Dalian Polytechnic University, Dalian 116034 China)

Abstract: As a plant-sourced protein, soy protein isolate (SPI)ds widely used in food. However, interface properties of SPI are poor, which
affects its application in emulsion food. In this study, SPI is treated with cold plasma to investigate the changes in its structure and improvement
of its interface properties. The results showed that the o-helix contents of SPI decreased from 31.93% to 23.56% after treatment with cold
plasma for 60 s, and its tertiary conformations changed to a more compact structure. The emulsifying properties of SPI, including the surface
properties, water-holding capacity (WHC), and fat-holding capacity (FHC), were also improved significantly. The particle size distribution of the
cold plasma-treated protein solutions gradually narrowed, and the absolute value of (-potential also changed. Moreover, free sulthydryl content
increased from 9.77 pmol/g protein (untreated SPI) to 17.76 pmol/g protein (50 W, 60 s) with the increase in cold-plasma treatment duration.
The surface hydrophobicity<of SPI dispersions increased from 2,330.9 to 3,680.7 after treatment with cold plasma. The microstructures of SPI
treated with cold plasma exhibited a more uniform aggregation. Conclusively, this study showed that cold plasma treatment could modify the
protein structure and physical properties of SPI and enhance its interface properties, which could expand the application of SPI in food.
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cold plasma changing the character of SPI
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Plasma treated time/s o-helix/% [-sheet/% S-turn/% Random coil/%
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E: B—FERRFHE, ATASE TR SPI —RAEMOHRGEREEF (p<0.05).

2.3 B B FHVE AR R AR K M

VAR B VPN B 1 DO e PR T (W B 4R AR, mT BA
FARVFAN 2 R AR MR R . AE & Tlkrh, &
HR R SR A A BRI RIBAFT K
PEREITE A TR KR R4, 8] 3a 4 SPI AEA 45 B T4
ANELLFERFTE] (0. 104 304 60 A1 120s) T HITAMRIE
AU H, SPI (13 i P B o5 A 3T [) (1) 389 I 52 2
JEPEARIESS . 2PN A] 9 30 s B, SPI IS AR LA
Bl KA (46.06%). SPI RGN RE/2 HT55 %
TR E AR ) BT B 2 A B 1 B SR T AR

104

s EVER R RRER, KRERSROKIEEPER, EEH
RMTEEOKIE, SPL VARG, BEHE AC B [
I, SPI[RPEARIEE TR, XA B TR 51
WA B AZIER, RIS TEAL D, R AR
RS, sAh, EEBEAKE, KRR f
$n,  —SeRA TR AR P 2 R A AR BE R T RE 2 AL
AN (R 8 1 SRS,

B A AR T K P B B o 1R S AR
VeI SR KR BT H 1) —MERR, e 5 ERR
DHREVE BT VIAH OGRS, ¥4 45 B 1R AL FE0S SPI ) Ho
SN 3b s WLEERIBEA 1% 45 15 1 (A Kb FEIN ]



MK EmBHY

Modern Food Science and Technology

2022, Vol.38, No.12

I, SPIH Ho M 2 330.9 #4151 3 680.7. FLJRF AT fHE
s HH T EERE D HliAsE gAY U] S SEEVER, U8 T SPI
=2, AT NI K R B e ok . A
BRAPERSR A, AT B SO N TR A, A
T A R R () SR TR R o B R TR g —2 8, SPI
FIREAR A SIS, Feida T B /K B el > 33
SPI 1) Ho P Hua S5V ANS-Ho 5 K5 & %
fRIE R . M, Wagner Z5BOWF 78 T RS Ho
KF, RIL Ho K, RN, XA B JE f A
S5 R REE I TE A B> R B K B 2 8] 71
() AH B R AR AN [ B, AR 7T, 3RAl
RIS R A P RN 2R T /K PR AE A 3 A &2 1
FHIG, HACHRRS (AR T 60 s I R AUAHE.

a SOT .
b b
st -

Hio

30

20 |

Protein solubility / %

10

0 1 1
0 10 30 60 120

Plasma treatment time / s

4000
3500
3000 BEaN
2 500
2 000
1 500
1 000
500 +

O 1 1
0 10 30 60 120

a

T
o

Surface hydrophobicity -
[

Plasma treatment time / s
El 3 FRISFETHLIEREIRS SPI ERIEMRE (2) FRMEH
ki (b) B2
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	Plasma treated time/s
	α-helix/%
	β-sheet/%
	β-turn/%
	Random coil/%
	0
	31.93±1.97a
	32.83±1.48a
	16.43±1.39b
	18.80±0.35c
	10
	28.00±1.65b
	28.63±1.26bc
	15.56±1.05b
	27.80±1.39a
	30
	24.70±1.77c
	29.43±0.93b
	17.03±1.59b
	28.83±4.22a
	60
	23.56±1.55c
	27.13±1.66c
	20.40±0.82a
	28.90±1.76a
	120
	28.40±0.75b
	30.43±0.68b
	16.66±1.10b
	24.50±1.01b

