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W OE. IR KESEEA (soy protein isolate , SPI) MJLhAEMEFL, % CHINKE AWML P (soybean soluble
polysaccharides, SSPS), 43 K 5243 2 £ - K 5 AT 2 Bl 44 2R (SPI-SSPS), BFAEN S i IR 18U Ui (dynamic high-pressure
microfluidization, DHPM) AbFEXt SPI-SSPS INREHFIE IR, 4 HIK A 0, 60, 100, 140 1 180 MPa [fj DHPM [ J 4b#E
SPI-SSPS, #FUAN[A K JJ%) SPI-SSPS il . FLALERIE . VEMRPE. RERE AT R HBK MERI 20 . 45 9% ], DHPM
AbHERESR R SPI MV A ME AR, F. SSPS (MAZAEfE B354 = DHPM X SPI ZHEEME I ELEHR (P<0.05). 100 Al
60 MPa ] DHPM AbEEfEfl SPI-SSPS 2 B i [ i gy Ry Aa e 1, 290 0 9 AR AL BEFE S0 1 1.2 F 2.4 £%5. 140 MPa
[ DHPM 4bPE{fi SPI-SSPS VM MERE o, T AR BEARE S K 1.8 f%. 4R1f, DHPM 4bFI2s B35 F4AK SPI-SSPS IFLALA |
WARR B AKYE (P<0.05). BEEALT S S A8 by, SPI-SSPS {1k BRI 22 1HI B K MW %A%, 7E 180MPa () DHPM 4t
T SPI-SSPS HAT /N PR AR R AR I 58 Je kB o 45 L BTIR, DHPM 454 SSPS el Hi AR ml F Fest SPI [ ThREM: 5 (lul
VEMRYE. W), (edk SPI S dh DMLY . 1% SCmEFT4s SR AT o4 SPI FSh gl et 2%,
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K588 A (soy protein isolate, SPI) J&—Ff B %
M At KGR ™, AR KEIRE A -
FEREERER, PEA REFRE IR EMN R
4y, WA T A T SR, SPI RH
v A SR TR B T e R VS R AR, KRR
ARYE I SPL s thickct:, st g REC. Z)
AR S (dynamic high-pressure microfluidization,
DHPM) B\ 48 Gk e e B R S b s e S )L e
s fikp d 4 1%

DHPM & — Mg M P FLEOR, 42 1 T iR
FUB D REVE R Z ks 1E, & AR ] 0 B it ol o
IR BRI DB SRBTY) L AR R e
T, UEAEsk, DHPM O Hsdest 7L e 10,
JORE A, KA B E AP DR BT, BN B
B R 0% LUK = i SN, S s i 4
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W2 I BRI, SRS AT Y 4 Rt R, 20~
160 MPa [f] DHPM Ab#fE o 25 204 SPI stk . it
PERIFLALYE, BEAGT-ERARIY, kAN, Martinez 25 4 31
F ¥ ST A AT DA 0K 6 -2 A ik PR 4T 4 3 00 ik
kRS EREDS . {H H BT DHPM AL FEX SPI-% 444 2
Dise kB R IFAZ WL, AR

KREHEEZHE (soybean soluble polysaccharides,
SSPS) JE MK TRl R EvIR &Y, B
A UL P LR B Ay SR FUME R R O 8k, LR
B RIS - AR by 0 45 - 2L A A AL F 8 g L0170,
SSPS nJ LI b i i FH B K AH B AR S5 8 1 o B, it
M EHERTMEA-ZHE S, Wik, Wi
SPI-SSPS 4 % 1] e & — Pl 47 2k 3¢ =1 SPI My etk iR K 57
N FHANE 177 2

BT FREUIR, ASCHI ] DHPM 7E 60~180MPa | Ak
P SPI-SSPS 14 %, HF 9T DHPM AbFE XA & v SPT ik «
EWRFPE . LRI . BKREVE SORIAR S AT (52 m, A
o SPI (M D ae ke it i 5.
1 MRI5REZE
1.1 MRS NEE

SPL, W] MAT RIS AR A, 8 E i s 7 5L
H91.2%; Frit G, W EYL VS RS B VLK T i
Wiy, BIKE 7.8% KAy a4 2.1% AR E >
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B 16.0%- GG B2 40 2.0% BERA) 00 K 72.1%:;
5,5- i Ak - B (2- A AR R H R ) ( 5,5'-dithio  bis-
(2-nitrobenzoic acid), DTNB) . 24,6 — = fij 3k A il iR
(2,4,6-trinitrophene sulphonic acid, TNBS) . 8-ZKf%3-1-
Z5MiPR  (1,8-anilinonaphthalenesulfonate, ANS) Iy [ 3£
[ sigma 2 F] . AT G 4 /A ati.

M-700 R IHL (3E [E Microfluidics A H]) 5
TGL-10C BLobL (B RAERTD) 5 T25 midsy
BOHL (#[E KA A7) 3 Nicomp 380/ZLS 24K 0\ ki &
1% (ZEH Particle Sizing Systems 2AH]) ; F-7000 %)%
WA CHAHNAHD .

1.2 SSPS HYZEY

R4 Nakamura ZEUNR) 9%, M HEEC SSPS.
FH B AR B ) L HEAT AL AR B, SR 25 88 1K vk B A
LBRERAFER U . SRR TR S 0 (B /KR
) 85%) %M LLUF T 2420 SSPS: KR LK 1:3 g/mL. pH
B 3.00 $RBGHSE 120 C. $2HUSTE] 2 he $2EEEH S,
KB )7 G E 4 000 r/mins B0 17] 15 min)
LAY, BIEBOEENT GENTSIEE > TR
8 000 Da) Mlii ik 5 £emi o5 T4 Cilf GRS 180 °C o Hi XUkt
%90 'C) BIf3%] T SSPS.

1.3 SPI-SSPS 1k & Byl &

& 87 K4 50K SPI A1 SSPS fic il ik 0.1 A1
0.02 g/mL (MM, 4 FIRPAEBLL 1:1 (RRLLD RE
Ji, KA pH 5 7.0 RIfFE] T SPI-SSPS {4
7, B R R SPI k%K 0.05 g/mL, SPSS i
JE50.01 g/mL. K FALLL 20 MPa (¥ < /7% SPI-SSPS
RRIAT AL LR /R ST 0. B, % SPI-SSPS %
WETER (L25°C) F2h A UEERERR.
1.4 DHPM 4bEE SP1-SSPS & %

K M-7125 T %520 BIFE 05 60, 100, 140,
180 MPa Ji /7 FAbHE SPI-SSPS 1A R IK, FTfSHE b 27l
TR AR ZE . 60, 100, 140 A1 180 MPa. FIT A MIEESR
BT 4 CUKFEAAAE 2 o
1.5 ARERNE

7t Shen Z5EPWR Ty eml BT — @ R MBS,
DHPM 4t FE 1 J5 (1) SPI-SSPS ¥ 73 IR 5 1%, EIAR
W SPTIRIE N 0.01 g/mLo RJTRE ) ftFt e 18 A1 FRE )i 1)
SPI-SSPS ¥ 30 min, #RJ55H TGL-10C 5oL LA
8000 g 38 B K5 VR A 250y 20 mino WCEE LW,
Lowry YEILER (& &, “TATIIRE 3 Ko Wi i B LA
AR

penn e ARTIRL B
O e A R B
1.6 #aMERNE

%% Ogunwolu 2PV 7 ik F R VE & &%, 34T
SPI-SSPS & (1Ml 2« 43 73l i DHPM 4k B i Ji5 1)
SPI-SSPS i 100 mL Kt , HI4EHLLL 9 500 r/min
(R FEHEFT 2 min, HGHEEIA 250 mL (R, dSkE
SRR AR, FE 10 min 5, PRGOS SIA AT .

x100% o (1

SPI-SSPS {2 ifi Pt (foaming ability index, FAI, %) Fl
YRR EME (foaming stability index, FSI, %) &
wmr

V. —
FAI =2 r
14

VIO_V

FSI = x100% (3)

0

b VRSB IAR, mL; Vo BT 2 520 %
LSRR, mL; Vip 244 2 J5 10 min 5% ST,
mL.
1.7  FALMHERSNE

SKH] Shen Z5PN 725 SPI-SSPS (AL E. B
30 mL FB 50 1% SPI-SSPS (SPI. SSPS 5tk i 7>
524 0.001 Fi10.0002 g/mL) , A 10 mL RS M, 4>
HCHLEL 10 000 r/min FRII4 2 3 HI 2 mine SZZI BEM T
WEI 50wl FIFLWE, S min J5 PR GBI 50 uL
VTR, 2 N 5 mL ) 0.1% SDS %3 41, SRR 10 s,
I 500 nm A& WA  FLAGTE P Cemulsifying activity
index, EAI, m%g) FIFLILELENE (emulsifying stability

index, ESI, %) & ARXUWF
EAI::2X2303x4,Ln7 )
C-¢-(1-0)
AO
ESI= x100% . (5)

o Ao A& G RIS RO RS s As ez
Ji 5 min BUREIIAS OIS DF BRI C feEA
FOREE, g/mL; ¢ 26FE, 0.01m; @ ZFLiH Tttt
Bl %o
1.8 RfEHH

K %87/ DHPM AFERT 5 (1) SPI-SSPS Fikk
400 %5 )5, KHGIKBOCRIE L NICOMP 380/ZLS Wl &
SPI-SSPS 14 R [F1kr £ 4 AT AP35 ki 42
1.9 REHKME

MR Hu B0 R nfs i, Ml SPI-SSPS 1A%
IR MBI (Hy). ¥ DHPM A3 i 5 1) SPI-SSPS %
WCE T B0 EL 10 000 g O3S 250 30 min, HU i
W Lowry vE0E B AR . A 0.1 mol/L. pH {H
7.0 [FIREIR Eh 22 ph i A Ff SPI-SSPS i, .3 SPI Ji
HIREN 0.0005 g/mL. HUFRE G HIFES: 4.0 mL, A
20 L [¥) 8 mmol/mL ANSVAME CKH 0.1 mol/L. pH {H 7.0
IR TR 22 PRI AL D, BRI AERE = E 30 min,
F-7000 25653 66 ETH 3045 370 470 nm UK
ST I AR S DO B . 15 RIS EEE TR
Wt SPI-SSPS 44 2 1) I i K 1
1.10 Sitoth

PRI HARAERIE T 3 A TATREINAS ) 45 T
SEYE, Bl i SPSS 17.0 A EAT 4347, S EX Duncan’s
test T ZF M0 (P<0.05) .
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2.1 DHPM AbFEX SP1-SSPS &k % A2 5043 1 B9 821

S[F] DHPM Ab B s 77 %) SPI-SSPS Ay ot il g
PER S ZE B 1 . DHPM AbFEGE B 25 P s
SPI-SSPS ) FAI F1 FSI (P<0.05) . Z:it DHPM 4bFEfH)
P A ) I L0 MR B i 1) FAT FH FSI. 1f H, BlAE
DHPM #b 3 s S350, SPI-SSPS ) FAL A1 FSI %) & 31
SR G BRI R J7iAE] 100 A1 140MPa i,
SPI-SSPS (1) 2 ¥ 1 ik 2 & K, 43 5l A 209.58% F
208.95%, H-FHMIALFAERENEZER (P>0.05) o Bk
iR WA 1G /1 DHPM ARG B T 5 SPI-SSPS
FIEIE . Mk 60 MPa B, SPI-SSPS [¥] FSI
IR (61.84%) , ARELWKIE S, FSI I/,
{HARR KT REMFE RS (26.23%)

250 O AGIBTEFAL

jyaswuel -250
AR E EFSI
c
b —I _C'l'_
200 | b 4200
a T — .
§ T §
= 150} 1150 2
i =
3 H
= 2
__@ 100 H 100 %
¢ d c e
b
501 % 7 % 450
a 7
0 1 1 1 1 0
0 60 100 140 180
J& JPressure/MPa

He A FEARAN R AR T RERORAFAE A TE S (P<0.05) 5 FF.
Note: Different letters in the same index denote significant difference (P<0.05);
Same below.

B 1 DHPM 4323} SPI-SSPS AL /@Mt fa
Y REA N
Fig.1 Effect of DHPM treatment on foaming ability index (FAI)
and foaming stability index (FSI) of SPI-SSPS

WU AT IR ST S5 R s, DHPM AbEEERE i SPI
IR PE, Tt DHPM AbFEEh SPT WMt . 1o
N B e O T 8 S e e W/ R TN 1] 2 T
ik A 4, i cd, DHPM AbFR4E4 SSPS [/,
{73 SPI I RFPERE— P 1G5, nIRe2 SSPS 5 SPI [HAH
HAERRAE SPT RIS K MR SR o I A1 2 7%, 3k
RE SRR A BT h, S BRI R
1M, 4 DHPM AbERH J1iA 2] — @ 8l (140 MPa) )5,
HE— 20 88 s T g 51 4 B B AR T EDRT R AR
O, NG S5 SPI S5 /KL R 28, iy M PR
2.2 DHPM ALFEXT SP1-SSPS ik 2 FL 4k 43t B4 22 i

DHPM 4t P [ /7 5%F SPI-SSPS FLALER 1 ) 5% M 45 L 2
2 Jfi7x, DHPM Ab#E4s B35 4k SPI-SSPS ] EAI
1 ESI (P<0.05) , KZALFRI SPI-SSPS 81 H! K
EAI Al ESI, 23504 13.15%F1 10.86%. Liu Z54RiE T2
IS5 R, R DHPM £ FARFLIS & A Lk v,

DHPM 4t 2 < J3 %} SPI-SSPS 1] EAI F1 ESI 51 3
S 8P, DHPM AbFE K 3 N 60 MPa 1 Ji 51

100 MPa I}, SPI-SSPS ] EAT A1 EST 53 H1 88 i (ks
SR, REAE H I E—2 80, SPI-SSPS ] EAI i ESI
KIH BRI &ESA . RS aiim g e R, 74
150 MPa LL'F, [fiZ& DHPM AbFH 0840, SPI [FL
AP B B AG Y, 5P DHPM Ab P 25 5 25 R 5%
K, BRI R g KN A S, #4100 MPa
DHPM #4b ¥, SPI-SSPS [#] EAT A1 ESI B34 &4y
e & DHPM Kb ()50 22 BEAH T AE IG5 A N i
Hf¥). SPI Fl SSPS 2[RI [FIAH H.AEH AT e T8k SPI £544 K&
A —E BRI, BE i BRI s K R L B, AE
3R J7F SPI-SSPS FLAKRH A Frit i AH G FTHRIE
WoR T 5L, BRI SPT AUHE (1) AH B AF FH AT LA =5 SPI
LA ER,

14- e O A4S PEEAT S 14
12 e L?LPC%(’;‘TEHEESI ”
§10- % c 1102
N a b 113
X s
il AL AR MM
’ 6}3—: /4 Prels(;gre/l\/[[l: ’ 150

B 2 DHPM £ 323} SPI-SSPS FUAb it A LALLM 09 %5
Fig.2 Effect of DHPM treatment on emulsifying ability index
(EAI) and emulsifying stability index (ESI) of SPI-SSPS

2.3 SPI BYBMEM

BRI — %M SPT IhAetE R E N &, K
fiE kSR T SPT B VG o 71 SSPS AEE IR L T,
DHPM AbFEFT 5 SPI (¥R 3 Brzx, DHPM Ab2E
R Rt SPL IR, MALEE R J) 4 140 MPa I,
Stk JE ) SPL itk B B KAE, A 46.9%. Y DHPM
AR FR T 77 M 60 MPa $2 7131 140 MPa i, SPI [ A
25.7%3 N E] 46.9%. Bt & Jjit— EF+$] 180 MPa,
SPIL ARG KRNIk ZE , (AN SPT % 5 140 MPa
DHPM Kb T SPT i MEAAAAE W 22 5% (P>0.05)
J5L PRI AT fig 4 s ) N DHPM &b P25 5B 2] A 54y 128
8, SEAKFEAWAEE, 0 PR AR (8 k350

50 -

IS
o

(%)
f=]
T

ViR Protein solubility/%

0 60 100 140 180
JE /1Pressure/MPa

B 3 DHPM 423} SPI-SSPS & fif i+ 4977k
Fig.3 Effect of DHPM treatment on solubility of SPI-SSPS
DHPM [{HUB NSRBI D) ) ey i o
PN G RS WA K (A A e N i
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TRV ISR A AR TV (AR SR AR, B3R i vl
A3, DHPM [AER J1nTRE<s 5 ke SPT S5 4 IR i 2%
YT BEE IR, Ik, SPI AR KL A B 5 34 1
K, HGE T BRI B ERUK SR E, 51k T Wk
ok hnto=l, geah, SSPS fEASE A, i SPI %
fi#t . Nakamura ZtB3E T 2RIR04RIE, B SSPS J@ET
MEREN, BREBEONRS, dmkEReErEA
(1E 2L, Kk, DHPM I SSPS #FAESR &1 SPI [l A e
LSRR eI TITE 7o =l s 7
2.4 WNESH

DHPM kb3 2520 SPI-SSPS fkife, W& 4 Fiw,
SPI-SSPS [¥)~F-35 ki A2 Hs 77 (R G KT & Hir i/ o AR 8 Ak
FH ) SPI-SSPS ~“F-#Jki4% 4 592.0 nm, #Xifj, DHPM AbFf
J& BIRE S SF- Bk A2 34 4F 200 nm BA R . 24 DHPM A3 % )
4 60, 100 140 i1 180 MPa I}, SPI-SSPS [{)~F-{ ki1 5
W4 199.4, 196.7, 178.7 A1 166.6 nm. _Lik&hFEm,
60~ 180 MPa ) DHPM 4b 2 G & 3% 4 9 /)» SPI-SSPS [¥7kiL
2 (P<0.05) . #A1f, Liu SEMHF5HE Y R, % DHPM
FIALFE R kRt 160 MPa I, FLiEEARRASRNEA
SRR A RO, 3R 7 e W R IR b L AR RN SPI
it A m, teAh, FERIERWAE . 75 SPI AT SSPS 1R
ERG, SSPS AAEEEIMAEN, AL SPI Y
Ao SPI-SSPS “FIRIARIU/N, AT LAAE SRR B i
R B 1 TR 0 R R R v 1 5 1 D A

60}
40}

20

AAXT 55 )% Relative intensity/%

20 50 100 200 500 1000
Wtk K /NParticle size/nm
B 4 DHPM & 323+ SPI-SSPS %5 /% 457 # %71
Fig.4 Effect of DHPM treatment on particle size distribution of
SPI-SSPS

>

2.5 FRMEHKMKE

ANSITH AE s 5 b AR B T 0 T B R TR B K
FEM E, BRI ANSTHE A 2868, e 4 DHPM 4k
HEfY) SPI-SSPS F sk Pk, H4%ia i E R EA
SRR M B K YE . DHPM ALFEXT SPI-SSPS 2 1 i /K 7 1)
WK 5 Pias. 24 DHPM AbFE, SPI-SSPS )3 [ #i/K
PR PG . DHPM ACFEH J) 80K, SPI-SSPS ¥ [fiifi
KPR AL FE SPT 73] TR 451810, 4R
I, Liu ZRkiE SR, BE%E DHPM 5 Bk, FUEEA
R B PESER N, . R 7k 2] 120 F1 160 MPa
I, P A AR I B K P EJERE RN, Shen Z5HF 573
i, DHPM figffi 85 (A ik A 9 B . BRER A BBk L,
MR KR SPL AR K PP, A S, DHPM 4t
HEREAIC SPT KSR R il fE 2 SSPS s indeg =
SPI LA, FECRKERMRAE LTS, BUKERITE.

1400
1200
1 000

800

600

Fluorescence intensity

400 -
200

0
400

& Wavelength/nm

B 5 DHPM £ #xt SPI-SSPS & & Hi/K 469 %h
Fig.5 Effect of DHPM treatment on surface hydrophobicity of
SPI-SSPS

TR KV () B T oE — e R Al B v R M 1
PETFRFLARFE 1 PR o B8 1R EEAE 2SR AT
P BAEH, AR R TE. b R
FRKPERIBRAR, 2 (ISR KIL P12 5 ok, R AR
U 55K 2> 1B, IEAE AR K T R, T RE
PERER R . IR S, R IHEK B 5
M) 25 11 R W B yeln A T mp g 0 (R i 7 o R K M 5
SR FURMISIR B EE S, = A 2= i LA . 4R,
A, DHPM A Sy 46HE R, SPI 21 g /K P FIFL AL
5 Ik SR IRV IR AR R IR I 8k, &
A2 T /K M 1T B IR 3 BOPL AR M B T AR 1)
ME—PR &,

3 & it

ARSI T BNAS i A AL (dynamic high-pressure
microfluidization, DHPM) X K2 43 85 85 (- K &2 ]
% B & & ( soy protein isolate-soybean soluble
polysaccharides, SPI-SSPS) ¥ fiftth . I PENIFLALITER
M. DHPM fg i 3% P42 = SPI-SSPS ¥ itk it o
AEVEAETE (P<0.05) , FEARFLAGTE. FLAGAREE. KL
PRI GL/K Y . 24 DHPM ALEE 7524 60, 100, 140 MPa
I, SPI-SSPS A& % 43 7l 2 B th 55 K 1) 42 ¥ A3 e
(61.84%) Itk (209.58%) FIARME (46.9%) . Bl
FHACER I I3 K,  SPI-SSPS [P A7 A2 T i /K 1 W i
J%/Ne 24 DHPM 4bFiUE J5 0% 180MPa I, RiIARAN 905
JEiE A%, FIRBFFER Y] DHPM Ab B GE 2 35 1 5
SPI-SSPS [{J ¥ i PEAT LIl ' it {H DHPM Ak B 521
SPI-SSPS Ftif ¥ 5t (ML HE A7 fyidk— PRI

(& % x #l
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Effect of dynamic high-pressure microfluidization on functional properties
of soy protein isolate-soybean soluble polysaccharides system

1,2%

Sha Xiaomei®, Hu Zizi*, Tu Zongcai**, Wang Hui?, Huang Tao?, Zhang Lu?, Yang Ping’
(1. College of Life Science, Jiangxi Normal University, Nanchang 330022, China;
2. State Key Laboratory of Food Science and Technology, Nanchang University, Nanchang 330047, China)

Abstract: Soy protein isolate (SPI) is an important highly purified commercial soy protein product, and has been widely used
in food manufacturing owing to its good nutrition and abundant availability. However, application of SPI is still restricted due
to its poor solubility and interfacial properties. Dynamic high-pressure microfluidization (DHPM) is an emerging physical
technology widely used to modify the functional properties and structure of protein. It is an available method using the
combined forces of high-velocity impact, high-frequency vibration, instantaneous pressure drop, powerful shear, cavitation
force and ultra-high pressures. In recent years, DHPM has been successfully used for improving the functional properties of
whey protein, rice protein, SPI, as well as used to increase the enzymatic hydrolysis of soy isolated protein and the emulsifying
properties of hydrolysates, and improve the extraction yield of polyphenols and polysaccharides from plant materials. Our
previous research indicated that DHPM treatment at 20-160 MPa could significantly change the solubility, foaming and
emulsifying properties, and decrease the average particle size of SPI. Moreover, DHPM could promote the glycation reaction
between bovine serum albumin and glucose. In addition, it was found that high pressure homogenization could improve the
foam overrun of soy protein isolate — hydroxypropyl methyl celluloses dispersed systems and potentially create new functional
aggregates. Soybean soluble polysaccharides (SSPS) could bind with protein via electrostatic and hydrophobic interactions,
and stabilize the protein-polysaccharide complexes in aqueous solution. Therefore, for improving functional properties of SPI,
the influence of DHPM in various pressures on the functional properties of SPI in the presence of SSPS, namely SPI-SSPS
system, was investigated in this work. The SPI-SSPS was processed at 0, 60, 100, 140 and 180 MPa of DHPM treatment,
respectively. The foaming and emulsifying properties, as well as solubility, particle size distribution and surface
hydrophobicity of SPI-SSPS were detected to evaluate the influence. The results indicated that DHPM treatment improved the
solubility and foaming properties of SPI, and the presence of SSPS greatly strengthened these effects (P<0.05). Samples
subjected to 100 and 60 MPa treatments showed the best foaming ability and foaming stability, which were 1.2 and 2.4 folds of
that from untreated sample, respectively. DHPM treatment at 140 MPa yielded the highest solubility, which was 1.8 folds of
that from control. However, DHPM processing significantly decreased emulsifying properties, particle size distribution and
surface hydrophobicity of SPI-SSPS (P<0.05). With DHPM pressure increasing, average particle size and surface
hydrophobicity of SPI-SSPS gradually declined. Moreover, the smallest average particle size and the lowest fluorescence
intensity were obtained at 180 MPa treatment. In some way, the reduced surface hydrophobicity could be used to explain the
increased foaming properties and the decreased emulsifying properties. To show good foaming, the protein must be capable of
migrating at the air-water interface, unfolding and rearranging at the interface. With surface hydrophobicity decreasing, more
hydrophilic groups were unmasked, causing that the protein was kept better touching with water molecule and developed to
strong film at the air-water interface. For emulsifying properties, surface hydrophobicity was able to influence the ability of the
protein to be adsorbed to the oil side of the oil-water interface. Lower hydrophobicity of the protein led to weaker adsorption
with consequent worse emulsion capacities. However, in this work, the surface hydrophobicity was not highly correlated with
the emulsifying or forming properties as suggested by the different changing trends of them under the varying pressure of
DHPM. It indicated that surface hydrophobicity may not be the only factor that causes the changes in the emulsifying or
forming properties. Above findings suggest that DHPM processing combined with SSPS is a potential alternative to modify
certain functional properties including solubility and foaming properties of SPI to extend its application in food industry. The
results in this study can give the reference for the functional modification of SPI. However, further research is needed to
elucidate the detailed mechanism of DHPM processing on the interfacial properties of SPI-SSPS, as well as the interaction
between SPI and SSPS.

Keywords: protein; pressure; emulsification; soybean soluble polysaccharides; solubility; foaming properties




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 450
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 450
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


