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Effect of pH on Conformation and Surface Hydrophobicity of Soybean Protein Isolate
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Abstract: Lowry method, ANS fluorescence probe, circular dichroism and fluorescent spectroscopy were applied to explore
the solubility, surface hydrophobicity, secondary structure and tertiary structure of soybean protein isolate at different pH
conditions. The results showed that the transformation from /£ -sheet structure to «-helix structure, and the microenvironment
polarity of Trp residues revealed an obvious increase with increasing pH. A negatively linear correlation between the surface
hydrophobicity and solubility of soybean protein isolate was observed. Meanwhile, the surface hydrophobicity of soybean
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protein isolate was negatively correlated with the amount of a-helix structure.
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Fig.1 Effect of pH on solubility of soybean protein isolate
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Fig.2 Effect of pH on surface hydrophobicity of soybean protein
isolate
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Fig.3 Effect of pH on secondary structure of soybean protein isolate
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Table 1 Secondary structure contents of soybean protein isolate at

different pH conditions %

pH a- 1E B-¥i& B -¥efn eI
6 8.8 37.4 21.4 32.4

7 128 34.2 225 30.5
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9 17.3 31.3 21.9 29.5
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Fig.4 Fluorescence spectra of soybean protein isolate at different pH
conditions

2 AEpHENKXESBEEARFRICIRER Ana
Table 2 Fluoreseenee intensity and Ama of soybean protein isolate at
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pH 6 7 8 9
PIHRIE 482.7 600.9 656.9 693.9
A max INM 331.2 333.4 335.2 338.4

KA BRI Amax 73 AT 7E 331.2~338.4nm Y [H 4,
HIFERY Anax 5 Trp BRIEFTAETEIABE G K, Anax 2D
T 330nm FIR Trp BRIEAL+ 8 E 551 B I AR 2R
Birp,  Amac KT 330nm B Trp R4 T8 H 5o 1
PO R A I B e U NS o - &
pHE6~9 [KYE A, H Trp 5RAE 25040 T8 1 i oy 1 4%
AR E R . R 2 WG, BEE pH fEM K, K
SOy B AN Amax B TT R BN (L0RE), R KA
TERAR 54 A PE RS v ) Trp SR IEH5 45 21 2 1
Gy FANER, 3BT A IR A R B AR AT BT AR

F—Or, KEAEEAT pH6~9 MEHIN, %
JEOREEBE pH B3 T 5. o B L9 i FE 1) AR AL m]
e 5 KOs s i Trp BREM R T =% K Tyr — Trp 5%
FEREE AR A U T SIS B UL PR pH B [H 7
TR Tk R RS LA, PRI pH A I AR A% K .4 2 R
I LT 2 AT sE /)N, RIAERT Trp BREE I R OGRR %
WA K. 1 Tyr — Trp G A3 0] g5 pH HB LI
W, A E Trp 2R3 B M 9EOLRERE pH A A8 k1T
M. GiA, B pH MR, 2R TR S EH
W, JRAH SR HLARID Trp AR IEMIAE EE BT, M
BT X Trp RIGIHIHE KAEH



XAERMETE

86iltl=

2012, Vol. 33, No. 11 51

BT R 3 Rl 5 A R R P A B FUA S S R A L
B K PR, e Trp A1 Phe Bk RS2 w5 B B /K 1 AR AR ok
T, Tyr BRI B GUK RRPEREAT. HATOG T A
AR K TR TP 5 A A PRI R T A YOG AR PR T
B Z, HEZEMTEARELRE T, FH AR R A
KR P B D R R R Ry i S A S AN DS
PT B 7 M e R K A2 5 11 03 1 A AR IR 23 T 7 A 5%
Wiy, M CAS TR B2 1 AT g K, AR R
Oy ¥ AT D Re K AR

FEABEFC D T 2SI B0 Trp Hdk, JLAE pH
ER R R “ Bk 7 A8 B ERWIRE 7
BN =R R AR, HIXR “ B ER 7 JIF R
RIALT 8 AL R P K PR R R 2 M
SR R K PERAR, KT EIRISI IA ds 2t—
AW 4547 2.3 WRT _REMI A %18, Js i mT
REAE TAEARARMERE T KRG BB A I =R a5 R K
RS R R ERRT SRS, “BE” AR
SRy AR I B K PERE R R 58 4 < Bk RO, i
FEAE 2RSS LA R B 2 IR D T ) e
o i A g K P B R A A R B R, IR ¢ g
#e 7 O R MK A RARRE S Z8 BPiE,
L ZKPE AR 1) 57 B a8 B IR AR AL A B A2 Ak F v 75 e vk
TP AR AR 5 5R R K A AR A

3 & #

31  KEDEEAKRIME KL pH {4 1224
N RSP R DL 2 R B g, JRAE A L RN
L B KA

32 HiRVEMRPETIUR LK O R R I K R S
figt P LB K

33 B ORI, B pH EKM TR, KE
IrEE AN REEIR AN B - B AT a- BRIELR
A . X PP ARG RE— 2B IGUE T 87 15T SR T K A
a - Wi 4 A S DL K .

34 FOLICWE AR W], B pH MK, KED
B A OCHRBE R Ama 2 I EH, RN
B Trp BEE P AL OSSR PR I 0, X AR AR AR 2R
T L 7K PR 52 R0 1 5 2k — 2D W9

2% UM

[1] SHEARDPR, FELLOWS A, LEDWARD D A, et al. Macromolecular

charges associated with the heat treatment of soya isolate[J]. Food
Technology, 1988, 21(12): 55-60.

[

[

“

[

(6]

iyl

[

[

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

HUANG Weining, SUN Xiuzhi. Adhesive properties of soy protein
modified by sodium dodecyl sulfate and sodium dodecylbenzenz sulfonate
[J]. JAOCS, 2000, 77(7): 705-708.

FUKUSHIMA D. Recent progress of soybean protein isolate foods:
chemistry, technology and nutrition[J]. Food Reviews International,
1991, 7(3): 323-351.

LOWRY O H, ROSEMBROUG H J, LEWIS A, et al. Protein measure-
ment with the folin phenol reagent[J]. Journal of Biological Chemistry,
1951, 193(1): 265-275.

KATO A, NAKAI S. Hydrophobicity determined by a fluorescence
probe method and its correlation with surface properties of proteins[J].
Biochem Biophy Acta, 1980, 624(1): 13-20.

HUANG Weining, SUN Xiuzhi. Adhensive properties of soy proteins
modified by urea and guanidine hydrechloride[J]. JAOCS, 2000, 77(1):
101-104.

SHIGERU H, SHURYO N. Relationships of hydrophobicity and net
charge to the solubility of milk and soy proteins[J]. Journal of Food
Science, 1985, 50(2): 486-491.

ANDRES M, SINEIRO J, HERMINIA D, et al. Functionality of oilseed
protein products: a review[J]. Food Research International, 2006, 39(9):
945-963.

SHURYO N. Structure-function relationships of food proteins with an
emphasis on the importance of protein hydrophobicity[J]. Journal of
Agricultural and Food Chemistry, 1983, 31(4): 676-683.
PETRUECELLI S, ANON M C. Relationship between the method of
obtention and the structural and functional properties of soy protein
isolates.2.Surface properties[J]. Journal of Agricultural and Food
Chemistry, 1994, 42(10): 2170-2176.

CHERRY J P. Protein functionality in foods[M]. Washington, D C:
ACS Symposium, 1980: 147.

SREERAMA N, VENYAMINOV S Y U, WOODY R W. Estimation of
the number of a-helical and A -strand segments in proteins using
circular dichroism spectroscopy[J]. Protein Science, 1999, 8(2): 370-
380.

SANO T, OHNO T, OTSUKA-FUCHINO H, et al. Carp natural
actomyosin: thermal denaturation mechanism[J]. Journal of Food Science,
1994, 59(5): 1002-1008.

DAMODARAN S. Amino acids, peptides, and proteins[M]. 3rd ed.
New York: Marcel Dekker, 1996: 321-429.

LIU Ru, ZHAO Siming, XIONG Shanbai, et al. Role of secondary
structure in the gelation of porcine myosin at different pH values[J]. Meat
Science, 2008, 80(3): 632-639.

KATO A, TSUTSUI N, MATSUDOMI N, et al. Effects of partial
denaturation on surface properties of ovalbumin and lysozyme[J]. Agri-
cultural and Biological Chemistry. 1981, 45(12): 2788-2760.
KALAPATHY U, HETTIARACHCHY N S, RHEE K C. Effect of
drying methods on molecular properties and functionalities of disulfide
bond-cleaved soy proteins[J]. Journal of the American Oil Chemists’
Society, 1997, 74(3): 195-199.

VIVIAN J T, CALLIS P R. Mechanisms of tryptophan fluorescence
shifts in proteins[J]. Biophysical Journal, 2001, 80(5): 2093-2109.
XN 8, SRR, T, A fot SR g 2 B I K AR 1) ¢ o 1
WFFLI]. o= %R, 1998, 14(1): 53-57

ANNA M, ZOFIA D. Differential scanning microcalorimetry study of the
thermal denaturation of haemoglobin[J]. Biophysical Chemistry, 2005,
118(2): 93-101.



