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Superficial properties of soy protein 7S and 11S at low pH
XU Hong—hua,DONG Shi-rong, HE Xue-fei

(College of Food,Northeast Agricultural University , Harbin 150030, China)

Abstract:Based on the conditions of 7S forming fibril,the emulsifying and foaming properties of soy protein 7S and
11S(iincluding acidic and basic subunits)was investigated under prolonged heat treatment at low pH.The results
showed that the foaming properties of different soy protein components were significantly improved (p <0.05),
while the emulsification was not sigificantly regular changed even the emulsion stability was reduced by heating
treatment at low pH. There were no relationships between the fibrillar aggregates and modified properties.
Compared with the heating treatment at pH7.0, the surface hydrophobicities of soy protein 7S and 11S were
significantly increased under heating treatment at low pH, and the special structure with high surface
hydrophobicities was benefit for improving foaming properties of soy protein. Then, the surface hydrophobicities
and foaming properties of 7S and 11S were improved significantly after prolonged heat treatment at low pH.

Key words . soy protein;foaming properties ; emulsifying properties ;surface hydrophobicity ;aggregation

th [ 4S5 TS201.2 XERFRIRAGD: A X E 47 5:1002-0306(2015) 15-0092-05

doi:10. 13386/]. issn1002 - 0306. 2015. 15. 011

HHAVEY E AL, REEAWAE KRR
SRMEVERT, R E LR BRI T RO EH 5 F W
E2EI 1A | 7% VNN 2 o FINE T 1 i Nl L1 R BN e
B SR TR LA R 5 At 153 B 1 FH i sz v 22
A R A M R R R e S AR R S B
Z—. Wang % N\ & BLAE pH2.0 251 85°C Jin#i
7S B =FERE (o, o FI B)6~20 h A DL il 4T 4 B8
&) Tang 25 N & BAE pH2.0 4544 F 80 °C I [i]
J# 7S BT LI BET 4R A1) ; [l s} Tang 25 A 05
K pH 2.0 [ 7S FEAS R (4 # L BR i S5 4 80 °C
AT DI A 4 R G . XFP AR E AR S
ZEMGIER T AT Z 8. A CWISE T 14K pH
(2.0) &KHF A AL R4 F I LA i TR G 45 M1 7S
LANREIE BAF4ESSHa 19 11S (CALFE IR M IV LR ma 4 SF.

W Fs B EA:2014-10-21

) R PR M, b T SRR pH(7.0) 5514
TR AR5 L 40T T ORIF pH 4 F B
BRI 5 0 5 THT 285 A 5 P 119 78 A, LA % 33 o 445 ) 2
S L T 2 I 1 56 5, A A Bk 2R )
REME R HAE— PSR
1 MRlERE*®
1.1 HR5{EE

K WA AR K K S ST L [ 6
TG A R 4 24 T B K S R, ik 60
i, ¥ BB E AR G2906 - 82 AT AR, £F i H 2R T 115
21 [ W6 Ag 58y (85 15T 49.44% , JK 5 0.0891% ) ,
ANS B85, Sigma 237

DS—1 EiE AU HEHL 1 H RS RS2k AT FR S

TEERBN AL (1969-) , 4,15+, 4%, A FRBE G A E IR 25 5 50, E-mail ; dongshirong] 18@ 126.com
ESTIEH:BEAKLLT A (31471682) ; AL EHF FH5 % AFF7 A8 (1155610),

92 orsEm1sm



@ésﬂﬁl’&l

WR SRt

] ;BMEIOOL =55 VIR G 2L6HL B AR K ILHLH
AR KDN-102C 2 [ 3 JAL B LKL
TR RS F] s F-4500 226506 HASH ST,
1.2 ZWHE

1.2.1 7S FI11S (508 K% Nagano ™ [y Xt 7S
F 1S BREE AT 53 3 . B— 8 519 | W PR K &
¥ 5 R B TOKFE I 1:15 (w/v) I LU BE AT 58 45 1 A
JE VA% pH 2 8.0, RIS AEZ IR N A4 FE 2 ho By
WS> (9000 x g,30 min) , B FIH W /5, JH 2 mol/L
HCI #1 0.1 mol/L. HC1, ¥ pH & f# 2 6.4, pKirsid 1%,
IRIE WG W B 0> (6500 x g,20 min,4 °C) 152 ULTE
B 11S BREE M (JH R B F/RE R # ) , IRE LIE
Wik pH JEZE 4.8, 5500 (6500 x g,20 min,4 °C) ,JLIE
S 7S BREE A, BTSN 7S 1118 BRE LI UUIE IR T
FES TRk PETT pH Z 7.0, T4 it H E Fe A
JE 2R F K BHT 48 he Bk T, BHIFS 7S Fn
11S BRE M,

1.2.2 P2 S A T mePE T S 1 43 28 B2 PE ((Acidic
subunits ) FI## 14 V. 3L ( Basic subunits) [ 43 B Fl ] 55
M E Mo'® 25 A4y B T o #F FIRSYBSAS FI I 118
K ERZE 30 mmol/L Tris— HCl ZZwi% ( pH 8.0)
Bl 5 mg/mL BYPE R, B8N 10 mmol/L Y B33 4
5, SR S5 7E 90 C K 30 min J5¥& 4, 250> (10000 x g,
20 min,4 °C) , W LFWRMULTE. WEMDITETE
[ R B | A TR/ ] L Wl | 2 SO ol W i - |
I pH &= 5.0, 8% )5 F- 250> (6500 x g,20 min 4 °C) , UL
T 2B TR IS vE M , B A R M7 St

123 HELEYNHEE 2% Wang 26 A LT 7S
LR G 2E s, Sy S — g B 7S (11S (iR
PRSP B RN P SRR TR B oK A pH =
2.0(2 mol/L HCI F1 0.1 mol/L HCL) , X} B&AE pH JH =
7.0, R J57E 15000 g B5.0> 20 min (20 °C) , B o ] 75
Y, AR I EC O 000 5 1) BT VR L S RS R,
JHE B TRV E R E 2 10 mg/mL, SR 5 K 35
W) pH FERR PR 2 2.0 (XFREAEJE 2 7.0) ,95 C /K
SN 20 h, AEFE 2 h BURESE BT, J5 S B 41,4 °C
VKARARAFIT IR o

1.2.4  FREHFUKHERME  FIF ANS 28 6IREH RS
LA 5 DR 57 2 P 2R T B /K ) D ik, AR SR A B AT
—EREHE . pH7.0 8% pH2.0 (HJF A 10 mg/mL K
7S 11S  FRAH: W FE AN B ME WP L5, 7E 95 °C 43 B in 4
20 h,&5kE 2 h BURE VERFE S . #R)5 FH 0.01 mol/L
IR 2% R (pHT.0) 43 50K I #45 BRAE O 15 R A R
AR A 0.1 ,0.05 .0.0025 .0.00125 mg/ml 25— %
KL S, SRS A 20 pL 9y ANS (8 mmol/L, ¥ T
0.01 mol/L BBEIRZE i , pH7.0) DG ER-EE IR SIS
FEEE T #REOE 15 min, & UK 390 nm, & 5 i K
470 nm DL R BREE 5 nm AT EZOGH 66 E T
T B IS 4 2 G B R I R AR, e
LG R R A0 [T ZR 0 R R4 Sy B 1 5T T Y IR
KSR EL S

125 EMPERIMIGE 2% Motoi 45 A 5 2 1 i
BRI EE J1 (FC) Fnyfw a2 vk (FS) iy Jy ik itk

Vol.36,No.15,2015

ATUNT 256, pH7.0 B pH2.0 ¥k & Jy 10 mg/mL
7S 1S F P 2 TR P W FE VAW, 7E 95 °C 43 A ik
0 h 120 h,#%J5FH 0.01 mol/L .pH7.0 [¥R1E 5 i
B2 1 mg/mL, 231 N FHHLFEAENL 12000 1/ min )i
1 min, 37 BI§£%2 3 500 mL @958 R ilE T /s K=
H I TORE S AR A AR, P K 30 min J5 TR
FAAR B, 38 2o o VR AR BRI 1k S AR M M R AR AR Y
Pe SR T EARE S L I BE T (FC) FEIRFR 2 (FS)
BARTHE R

FEHEAESI (% ) =V, /V, x 100

WIRFEEME (% ) =V,/V, x 100

K V- A2 0 min B (TR AR, V, - oY
t minJig AL AR RN, V, — 3 v R S ) A AR B
1.2.6  FLAEPERDIRE B 5w FL AR P e ad I B
K Pearc™ &5 A1 J5 5. pH7.0 8¢ pH2.0 | %k Ji Ky
10 mg/mL[# 7S (118 | Fig P MV 32 F1 B P4 MV 3L 35 W, AE
95 T4y B HmF 0 h F1 20 h, $RfF4r %M 3 mL fin A
1 mLIIRE I, IR A WAFE 20000 r/min 2457 2 min, FL
LW - 0 min T 10 min, R J5 ~7 B FL AR W B
10 wWLNA 5 mL (4 1 mg/mL () SDS /257, 7 500 nm
AR E G , LA 1 mg/mL (¥ SDS Shyzs (%,
AR5k (EAD) FIgLAbfase (ESD) 4’ .

EAI(m’/g) = ((2 x2303)/(C x (1-¢) x
10*)) X Aspp X D

ESI(% ) =100 x A,/A,

FH:2.303 — FL Ak WG P TSR B Ase— T WRTE
500 nm | B SGAE , AT FSEIE TR, C— 85 I BT vk
(g/mL) , D-Fi AL, o— w3 5 FLAL IR B AR B
B (p =0.25) ,A,—FLALE i 1R B 8] SR t min (5 (9 5 56
{8, A, —ZLAL M IE BT [E] 2 O min B AR SGAE o
1.2.7 B30 Mr SIS ECIE R FH excel Fll Statisix8.1
AT S BB AT ge i T A T . BRI LIOE A +
HE2ZERIR(n=3),
2 ZHRE5HWH
21 &k
2.1.1 fik pH FREHEAH S EBMEMILE A
R\l LA AKRYE 7S T8 AT 4k 45 #4 00 Ab 38 2% 1, 4
Fh R F 8 4 537 pH2.0 A9 2548 T KR IRk, e iy
PEI A — 2 R E 4R &, E R R e IR BN TF]
(p <0.05) , Hirr 7S (118 758 = MV 55 Ak = SV 6 A v
BE I BER MR Sy R 132.32% (122.54% 140.83%
F148.76% (&l 1a) ; [AI BT, 00 PR A2 a2 P 42 i 09 i BE 5
Ak 61.69% 50.35% 35.55% Fi129.01% ( VL& 1b) .
XA E S R BRI A ER G I, B R
Tang*' 25 ARIFFT KB 7S #5118 HA B0 1 2T 4k fig
J1, F I, X FIE A 4E 3R G 7S FIRRETE il £F
AL LR 118, LA R 11S i 85 H ST 14 1 P SV ik Fn sl
PEN I A AR R ek, BAHHAIR pH 45104 T K
Ak TR n A g &b B B mT L b 2 A3 4 O L AR 4
Sy rE . B R ge & B B AA 19 RE
Z — J& Gl it 4y 7O B R OB R B e i,
Akkermans &8 A\ & IAEAR pH T INHIE A 4E 2R &
Wi AS BRI X e AT DL AR B pH R N Ek 4

20154 5158 93



I@%sﬁ%&

WA G

Science and Technology of Food Industry

A R S AT LA s HE v

350 m7s = 118 .
300 omrtws O mitws
__ 250 b
xX
= 200 ¢
v
;-;,J“ 150
Z 100
50
0
JEUf R A R FHEREGY
120 - ™ 7S M 11S
100 F OO Btk AL O3 g v 3 a
— b a
X 80+
% b
LH b be
;[_ntg’ 60 cd d d
)
K 40
=
20 +

J5dE R 1 5 HAREGY

PTG pH Z&MFT 4 FOREEAA
I RAL BRI ARV B 25 5
Fig.1 The foaming properties of
four soy protein components at low pH
L [/ — ] B PR R R R 22 57 3% (p <0.05) 5
[ 2~ & 4 [A].,

2.1.2 AlE pH FRE@EYER2ES A 2 Ayl
AT LRI, TCIe B TE AT 4R G 45/ 10 7S IR &R
REE AT YESS MG 1 11S, ZE#K 20 h J5, pH2.0 25 1F
T 7S A1 11S BYAZ M RE J1 2 (p < 0.05) & T pH7.0
ZEF T RUERLAE J1 . 7S Al 11S 7E pH2.0 254 FIE L
MR S YR RE T 53 0 0% pH7.0 50 FIE R &
PRI RE JT Y 2.37 £ F 6.32 4% 57S FI 11S YL iRER
FEESTHJE pHT.0 5 R 1Y 1.79 £ 4.16 %, i
I8 pH 25T 7S FI 11S JE i $ R W 45 46 S5 A7 F) T
ot R O P, X i 3R 5 S A AN AUA RS BR T 21 4 &5
F4g o Martinez 256 N\ W 5 & B 76 05 5L Ak 11 1% 26 (3 A
PR AR & b pH3.5 A1 pHO.5 Z5 B AN [A] 11 &2
BRI TE AR . R, 7S R 11S 7R
W] pH T EHA A R g vk, AT Get 2 PR Sy 7 3 AE A
[@] pH FIE A RS 45 AT
22 gzl

FEEIER SR AR AR pH B4 BT BT A
XF7S F LS Y FLAC AT A — B e AR . S
pH7.0 FYLERAH LL, 7 pH2.0 25 K 7S JE sl £ 4k
R HBEAR T FLALIEVE, [A] i LR T FLARES E
P 11S 7EAIK pH 2878 T RS AR LT 4R SR 5 a5 2
7 HELARTE T (E U, Bk BT S 9 FLAL RS E P
# (p <0.05) [EAK, B MR & W] 2w T pH7.0 B9 45
(&I 3) o ARSORE 11S figp 25 S PR ME SV BE R IV 5L, i
P B FLATE AT BT 5 (p < 0.05) , {H R P I Sk A%
AL (p >0.05) , X PR EMEMF , 5 11S A
[] , PR 1 STV 5 il 1 NI S AR X B4 &b B 2 i 2 A B

94 20155 5154

300 - mm pH2.0 7S
550 L © pH2.0 118

S 200 -
=150t
%100— b b b
0 . .

= pH7.0 7S
O pH7.0 11S
a

R HAFEEY
120 mpH2.07S = pH7.0 7S
0oL EpH2011S O pH7.0 118
9 b a
S 80+
H b
® 60
= d
= 40
20 ¢
JE R EATREY)

K2 AfE pH T 7S Fl11S i MR 22 5
Fig.2 The foaming properties of
soy protein 7S and 118 at different pH

TR (E4) o B2, K pH 4L BRT-BLX) 7S 1 118
CRLFFT PR SV BE TR AL ) LA I B AT — Bt ol
MR TatsE N EIAEMR pH(BRYE) & F
P Ta] IR R A AT LAAS (R RR B 14 1 Jon G 5L 1 %
P, AERHIE 1 19 21 4k 38 & 1 b L AR 6 P Jo A
TR PR3 W i s o

6

W pH2.07S  EpHT7.07S .
T O pH2.011S O pH7.011S b
2at a
£
iﬁ 3+ ¢ c ¢ ¢ ¢
i b d
=L
—
B
1 -
O 1 1
J 06 B HHERS
120 mpH2.0 7S = pH7.0 7S
100 0 pH2.0 118 O pH7.0 118
Esal
=
8
A
i—g de d
B ©
1 1
J 46 B HHEEGY)

&3 A[F pH & 7S A1 11S ZLAkPE
Fig.3 The emulsifying properties of
soy protein 78 and 118 at different pH

2.3 FHEBEAKMHE
MG S Ra] LUE I, e # b, pH7.0 2%
T E 7S A0 11S B9 sk /K M H AR T pH2.0 4514



WR SRt

@ésimh‘ﬁl

Vol.36,No.15,2015

F 1 R[E pH R 78 I 11S A & o R AR T i K R Y 56 R

Table 1  The relationship between foaming properties and surface hydrophobicities of soy protein 7S and 11S at different pH
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