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Effect of Ultrasonic Pretreatment on Structure and Functional
Properties of Soy Protein Aggregates

LI Yang CHEN Fanfan WANG Zhongjiang TENG Fei
(College of Food Science, Northeast Agricultural University, Harbin 150030, China)

Abstract: The protein was pretreated with soy protein isolate (0, 6 min 200 W, 6 min 400 W, 6 min
600 W, 12 min 600 W and 24 min 600 W) , then heated (100°C, 20 min), centrifuged and dried to
prepare soluble thermal aggregate. Aggregates, using ultrasound-free pretreatment of soluble soy protein
isolate (original soy protein isolate was dissolved in phosphate buffer and prepared by centrifugation) as a
control , to investigate the structural characteristics ( spatial structure, particle size distribution, functional
group, potential, hydrophobicity ) and emulsifying properties ( emulsification and effect of emulsion
stability) . The results showed that compared with SSPI, USTSPI reached the maximum in the ultrasonic
time and ultrasonic power of 6 min, 600 W, and the average particle size, absolute value of potential,
protein dispersity index (PDI) and turbidity were decreased by 273.50 nm, 6 mV, 0. 33 and 288. 2,
respectively. The carbonyl and disulfide bonds in the functional group were reduced by 0.26 nmol/mg
and 0.38 pmol/g, respectively, and the free amino and free sulfhydryl groups were increased by
0. 16 pmol/mg and 0. 59 pwmol/g. The B-turn structure was increased, the (31 folded structure content
was decreased by 11. 97 percentage points; the surface hydrophobicity was increased by 364. 78, and the
emulsification and emulsion stability were increased by 123. 56 m>/g and 360. 95 min, respectively. The
above results indicated that the thermal aggregates can change the protein structure to reduce the
emulsification properties of the protein, while the ultrasonic pretreatment can resist the degradation of
protein emulsification activity caused by thermal effects to some extent, which provided a method for
solving the problem of protein emulsification degradation caused by heating.
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Fig. 1  Effects of ultrasonic pretreatment on microstructure of protein
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Tab.1 Effect of ultrasonic pretreatment on protein structure

FE $i4%/nm PDI U
SSPI (104.80 £2.33) " (0.52 £0.03)* (214.70 £0.06)®
STSPI (478.27 +8.66)* (0.58 £0.04)* (518.39 £0.06) "
6 min 200W — STSPI (287.70 £9.20)" (0.35£0.06)" (387.35+0.05)"
6 min 400W — STSPI (243.27 +3.74) ¢ (0.27 +£0.03)° (292.17 £0.05)°
6 min 600W — STSPI (204.77 +4.27)° (0.25 +0.02)° (230.19 £0.06)f
12 min 600W — STSPI (246.43 £1.45) (0.33£0.07)"™ (323.16 £0.05) ¢
24 min 600W — STSPI (260.57 £7.95)°¢ (0.35 £0.05)" (340.86 £0.05)°

L FS A R AR R R 22 F AR (P >0.05) , AFRNFREREE(P<0.05), T,

JAHEAE RN SRR B A R, B2 i
THAL 3R 5 e (Rl STSPL Z24% , H R ok g &1 2%, it
RN . T 1 a1, &5 R WAL B
FEF PDI AbF 0. 25 ~0. 35 Z[H], % SSPI 19 0. 52 F1
STSPI 1 0. 58 /)N, 2832k i 7 1Ak 2L A 4 1 9k B Al S
EREAR . KA PDI I B Y A5 £k e 4 U B 8 75 i
APRTE—E BRI T AR AR AR HLRE S DA
TR B8 AN [RDX #Rigs S SR AR A AN ]
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1) S SN 2 S TR e T A i B 4 b, 2 B

EARIE S A — AR L] DR R AR (A 45 Y
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WL T RESE AT, FL s AR fh ] i R R ) AR 1
FERE X H I ek B G & 4 B R B e
g2 pos, 5algt: SPT AL, AT &M TSP AYE S
S WS AR S B e MRS Ay
I 55 STSPL A LY, Bl R D i o, Ll 21
FERG I E I T e W N s
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E AR, Wi B A S I 75 o R BRIk 3 T Bt
P S KIS, B S i T A
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Tab.2 Free amino, sulfhydryl, disulfide and carbonyl contents

o TEEmA R R MAIERREER THEREE/R  WFEEEREER BRI EAER

i WRE/ (pmol-g ') WREE/(pmol-g™')  WHE/(pmol-g™') KHEE/(pmol-mg™") KB/ (nmol-mg™")
SSPI (5.13 £0.34)" (8.94 £0.12)* (1.91 £0.22) (0.32+0.02)° (5.67 £0.03)"
STSPI (4.79 +0.33) < (8.93+0.22)° (2.07 £0.28)*" (0.24 +£0.01)¢ (6.01 £0.02)°
6 min 200 W — STSPI (4.97 £0.22)" (8.50+0.18)" (1.76 £0.27)" (0.38 £0.01)* (5.87+0.03)°
6 min 400 W — STSPI (5.20 £0.26)® (8.73 £0.25) (1.76 £0.16) " (0.38 £0.01)* (5.78 £0.02) %
6 min 600 W — STSPI (5.38£0.23)® (8.78 £0.29)® (1.70 £0.26) (0.40 +0.02)*° (5.75+0.01)°
12 min 600 W — STSPI (4.99 £0.17)" (8.86+0.27)* (1.94 £0.21) (0.36 £0.03)" (5.94 £0.03)"
24 min 600 W — STSPI (4.50 £0.21)¢ (8.63£0.16)* (2.06 £0.19)* (0.37£0.02)® (5.82+0.02)¢
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Fig.3 Infrared spectrum of protein
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Tab.3 Effect of ultrasonic pretreatment on secondary structure of protein

T REH B RN R %

v o
i B (AR B2 (X - B-4 £ y-TEHI 4 Bl + B2
SSPI (41.30 £0.53)"  (5.96+1.43)® (17.28 £0.91)" (22.99£1.03)¢ (12.47 £0.98)° (47.25+0.27)"
STSPI (44.67 £0.48)*  (6.35+2.61)* (13.78 £0.94)! (31.62+0.50)* (3.58 +0.81)% (51.01 +1.74)"
6 min 200 W — STSPI (41.68 £1.57)>  (8.89 +£2.88)* (13.87+1.25)¢ (32.42+0.81)® (3.14£2.97)¢ (50.57 +0.86)°
6 min 400 W — STSPI (35.92+1.87)%  (5.90 £1.48)® (15.07 £1.40)" (33.72£2.09)" (9.38£1.75)% (41.82+1.75)°
6 min 600 W — STSPI (32.70 £1.03)°  (6.191.07)® (15.23 £1.73)* (34.89=1.73)* (10.99 £0.62)¢ (38.89 +1.74)"

12 min 600 W — STSPI (36.48 £1.28)% (2.84=1.44)™ (14.44+1.87)" (32.57=1.81)° (9.67+0.99)" (39.32£1.43)°
24 min 600 W — STSPI (38.97=1.31)°  (5.77+2.54)" (13.05+2.27)% (31.78 £0.95)" (5.420.54)° (46.74 +1.56)"
WK/ em ™! 1615 ~1637 1682 ~1700 1646 ~1 664 1664 ~1681 1637 ~1645

T FE 0, M8 A5 T 2 R 8 7 s (1] %) 386 K ] BE 1
) = D S iR e TR T AR SR Ea =
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