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Abstract: The structural characteristics and functional properties of twenty commercial soy protein isolate samples were studied and
correlations between structural characteristics and functional properties were also analyzed. The mean particle size (MPS) of these samples
ranged from 16.73 to 388.27 nm, the Zeta potential (ZP) ranged from -19.90 to -32.00 mV, and the surface hydrophobicity (Hy) ranged from
234.63 to 493.00. The contents of exposed sulthydryl groups (SH), free SH, and disulfide bonds (SS) ranged from 3.59 to 11.15 pmol/g, 4.68 to
13.37 umol/g and 6.02 to 15.47 pmol/g, respectively, and the protein solubility (PS) values ranged from 9.64 to 41.07%. The emulsifying
activity index (EAI) and emulsifying stability index (ESI) values ranged from 14.94 to 46.10 m*/g and 13.61 to 59.13 min, respectively.
Foaming capacity (FC) and foaming stability (FS) values ranged from 28.97 to 98.50% and 60.41 to 98.03%, respectively. Water holding
capacity (WHC) and fat absorption capacity (FAC) ranged from 3.50 to 20.43 g water/g protein and 4.08 to 5.66 g oil/g protein, respectively.
There were significant differences in structural characteristics and functional properties among some samples (p<0.05). Correlation analysis of
the structural characteristics and functional properties of these samples indicated that PS and FC were positively correlated to MPS and the
absolute value of ZP. Positive correlations were also observed between EAI and the absolute value of ZP, between ESI and MPS, and between
FS and the contents of exposed SH and free SH, respectively. While negative correlations were observed between EAI and SS content, between
FC and the content of free SH, and between WHC and MPS, respectively.
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1.2.1 #1324 Zeta ALE) M E
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Fig.1 SDS-PAGE images of different SPI samples
E: a. b c ABRFEMHT kB d efof AL
AN T ik B M 4 Marker; 1~20 951k 20 AMES.
1 AR K 55 8 8 E Rk i AR L
SDS-PAGE Hijk . HE 1 aJLLEH, TEEJEATELR
J5i SDS-PAGE HijkH 6 ‘SHES AR I 7 s REAEZT,
HA 19 MEERFCBLT 11 s A7 s BRI, (HE%
FE i HRFIE SR (B AR AN —, VLR AR 2 18] 7 s
11 s PILHRSA S AR, IX 0] Re5 &4 Sk A
RS R AN T L ZHARSEARG K, HalfeE
HLUK AT R PR L VA RS DU G, R ARV
WM H g Z m AR — 2. EAEIE R
SDS-PAGE HijkH, 3. 4. 5. 7. 12, 13. 15, 16.

110

17, 18 19 1 20 SHE S IIFE S BT I 2K A1T
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IR s R B K R E 3 2 R (p<0.05). H
J Rl — 5 THI AT g F AR 72 S I SRR R 1
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HAENERRG MR EOT R, —SEK IR R
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MﬁwWEEﬁm%%ﬂ% et MRS
AW 157 S 115 i S s - 4 = | i i 1O 7E
(FFEmAL), 5%*4ﬁ56%%%f22§7*6}ﬁzVﬂ%ﬁﬁﬁﬁﬁiio t
BRI, 20 NFERBRBRSESETHMMEN 5.89
ummg,87ﬂ¢m%m¢kfjnlsumm@,165$ﬁu
(P8 / N 3.59 umol/gs M iE RS S & B T IME N 7.68
umol/g, 8 SHEMINIE KN 13.37 umol/g, 14 T
[Ff/NA 4.68 pmol/g: it & B FMEN 10.28
mm@,ﬂ%ﬁ&%%ﬁﬁﬁﬂwm%,%?ﬁm
8/ A 6.02 pmol/g; FRAFE SR FRERS AL i
FEM R S R AR RE 2 (p<0.05). Piat
BERGEAMESEL T — A% 17EHE
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Table 1 Structural characteristics of different SPI samples

o PEZEnm Zeta wiL/mV R@sAEssE REHRA/(umol/g) BB F(umol/g)  —#AE/(umol/g)
1 72.95+2 43 -19.90+1.71° 354.60+8.90° 6.46+0.06" 9.35+0.05° 11.33+0.47°
2 44.17+3.60" 22.53+2.57¢ 493.00+£10.25° 7.77+0.06° 9.33+0.13° 10.40+0.16"
3 103.70+0.96° -31.80:£0.36" 266.58+9.20M 6.38+0.04 8.50+0.04° 8.81+0.33%"
4 44.07+3.95% -28.80+1.14% 282.28+8.72'% 6.8120.08° 10.32:£0.04° 9.17+0.018
5 147.60£11.43°  25.10+0.87% 234.63+2.47¢ 5.51£0.15" 9.29+0.05° 9.16+0.042
6 133.87+8.45° 24.17+1.67F 267.33+6.89" 9.93+0.03 10.29+0.10° 13.62+0.63"
7 50.17+17.74%  -25.57+1.52% 302.63:4.49% 7.08+0.02¢ 9.07+0.06* 7.29+0.18
8 29.05+4.31¢ -23.33+0.75% 291.77+2.85% 11.15+0.04° 13.37+0.04° 13.1240.24°
9 42.65+13.71%  -24.80+£1.31% 348.37+6.01° 4.49+0.05™ 6.08+0.05 7.98+0.05'
10 20.39+3.232" -27.40+0.60™ 311.29+10.11% 4.84+0.01* 5.78+0.02 12.68+0.10%
11 16.73+5.92" 22.97+0.81¢" 261.42+7.73 5.36£0.04' 8.26+0.23" 13.14+0.04°
12 53.01£27.82%  -20.23+1.95" 276.97+£3.26% 4.000.05° 7.39+0.09° 8.59+0.07"
13 20697+7.42°  -25.30+0.92% 321.34+6.73° 4.42+0.06™ 5.14+0.01' 10.7120.07"
14 64.02+1.26 23.7740.74°F 248.62+6.52 4.29+0.02" 4.68+0.04™ 8.37+0.10M
15 61.94+2 12 23.57+1.40° 251.37+7.84 6.13£0.028 6.94+0.01" 13.94+0.33"
16 50.78+1.89% -26.30+4.10 275.10+9.22¢" 3.59+0.049 5.26+0.09' 6.02+0.51%
17 64.42+3 20 -23.80+0.53°" 274.82+8.05%" 6.09+0.03¢ 6.87+0.12" 15.47+0.50°
18 96.09+2.81% -26.53+0.85% 262315970 3.71£0.01° 5.29+0.15' 12.49+0.38¢
19 185.93+57.44°  -32.00+1.76" 315.82+10.15% 4.58+0.01' 6.41+0.38' 8.04+0.02'
20 38827+30.64°  -29.57+1.70° 278.41+10.18%" 5.15+0.02 6.04+0.01 10.280.09"

E: BRI, AARFEELZFREE (p>0.05), RZEFEE (p<0.05); T4AFE.
22 AFREKEREE A ERN R

9.64% ,

P 7y B I R R 2 TR A AE R R

22.1 AR

WIER 2 FoR, 20 ANKE 5 B8R FRE S A g7
BHEN 20.79%, L5 RECN 39.68%, Hrh 13 SHEM
HIRRRIER AN 41.07%, 6 SRER RV METER /N A

(p<0.05). Tang FINEH KRG B EEES L
T o 52 Wit 2 A AR TR Rl I B2 2% 5 Ak, AR T
Jei F B 11 R 9 A 0 5 A [ R it PR A
Arrese 7E 1991 A5 19 AN F K 540 B 88 LR RV
FEAE R AR PEREBEAE T LUBOR IR, S IRV e 1 5 AR T
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FEREA K, AHRIFEATEREARDS, TRAFE ARV ERE LS
T EVA R A,
222 33Uk

AR FAPE T B AATE RS (BEAD FIFL
fefeE RSl (BSD REAE. Wik 2 Fizr, 20 MK
GO BUR ARERR I BAL THIME N 28.64 m¥g, BRFR
KN 27.82%, Horb 5 SREGL I BAT AN 46.10 m™/g,
1SRG BAT S/NA 14.94 mP/g, EF0RERK) EAT
ZIHEBZEER (p<0.05); 20 MEEM ESI PHE
N 32.77 min, B RECN 39.21%, HHA 16 SHE
ESI £ K8 59.13 min, 1 ‘SFEM M ESI /MR 13.61
min, #B5FE ESI Z [EHAFE R EZ R (p<0.05).
XATRE S SR . REHUKYE. RS R,
7S 5 118 LLBAREA N,
223 AL

HHEE 2 mIAL, 20 /NMFE SRR 7T 3 ME N
55.61%, "Bt ZECN 39.38%, Hir 19 SHEM AR
REJTER N 98.50%, 1 “FHE M IIEILREE S/ NA
28.97%; 20 MFEmIEHATRE HERFEAMEN 75.95%,

9 98.03%, 14 SFEM IR TR E TR INA 60.41%:;
o R RS SRR ez M A B EER
(p<0.05). IXFTRES SAF S VA REE . FYIRARATAE
Z A,
224 FRKHAFmE

HI3R 2 AT, 20 AR 5 B R R R K P
PUEN 11.23 g K/g EER, B RECN33.21%, H
o1 SRR IR K RN 20.43 g K/g EEE, 13
SRS IR KRN N 3.50 g K/g BREAJR, FEE
HIFE K PEZ AR B Z R (p<0.05). Arrese tHHF 5T
T 19 MRS REKYE, 45 BRI REK M A6 7E
5.8~12.8 g /K/g EEEFUZIE, I HE KB MK
AR BE T S BRI T AR M, 18 B PE AR i
Fekts, RUEARZKEE —CREENRETA T
H R AR 1,

FFERIIREHPEZE AR, SPIMEN 5.10 g i
/g FEERR, AP RECH 10.98%, 1 SRS HEmE &
/INK 408 g /g FRAJE, 14 SRR 5.66 g H
lg EHE .

A5 RHON 13.51%, Horbr 6 SHEa TR E R
R 2 FRIXKE S BEEEHMIIIEEMER
Table 2 Functional properties of different SPI1 samples

E1R AL ok N
. o £ S
Bic DR AT HAAAL D LKL .
HE o ERRNG ek AR B RAGIE kg FOR) g iblg EOR)
F84%/(m’/g) F54%/min 1% 1%

1 15.10+0.13% 14.94+1.58" 13.61£0.06" 28.97+1.32%  72.27+5.38% 13.20+1.04% 4.08+0.61°
2 10.65+0.61™ 18.1442.10 15.58+2.71" 28.98+0.605  69.94+0.29%" 12.710.78> 5.11£0.72%
3 24.73+0.37%¢ 37.12+0.39° 39.93+7.21¢ 62.7144.50°  69.52+5.26% 9.71£1.37% 4.98+0.40™
4 18.80+0.23' 25.96+4.08% 17.81+1.168 46.80+0.26%  66.71+0.81%" 12.32+1.31% 4.91+0.97%
5 28.84+0.46° 46.10+1.72° 39.34+6.98¢ 42.17+1.04' 89.22+1.58° 12.66+1.38% 5.08+0.63%
6 9.64+0.36™ 31.65+2.41% 32.0445.15¢ 36.03+0.01 98.03+2.26° 5.75+0.23" 5.22+0.60°
7 20.78+0.53¢ 40.85+1.77° 48.10+7.17° 42.924047%  82.84+2.58% 10.86+1.62% 4.82+0.41%
8 17.09+0.29 24.52+1.608"  24.13+3.42% 47.96+3.56°  88.55+6.35% 12.99+1.91% 4.88+0.23%
9 14.39+0.32" 29.88+1.71¢ 30.65+2.27" 473440355  65.90+1.12% 14.72+1.11° 5.34+0.35°
10 12.50+0.561 19.36+1.321 31.52+4.91¢ 42.35+1.000  68.64+0.63% 12.78+2.02% 5.18+0.27
11 14.34+0.25" 21.67+2.36™ 23.63+1.78% 23.94+0.200  81.86+2.33% 20.43+1.18° 5.62+0.30°
12 18.68+0.86' 24.78+121%  24.47+2.04% 40.98+0.48"  72.82+1.33% 11.94+0.46% 4.87+0.89%
13 41.07+0.25° 344241609 52.21+2.74® TAT2H474°  64.27+1.57% 3.50+0.66' 4.97+0.30®
14 13.54+0.418  25.39+2.19% 26.65+3.46" 64.71£3.76° 60.41+5.81" 12.61+2.24% 5.66+0.65°
15 19.52+0.69" 22.00+3.29" 41.67+6.44° 69.73£121¢  64.36+3.30% 7.86+0.278 4.68+0.35%
16 23.30+1.16" 36.61+0.88° 59.13+5.14% 52.65+2.52"  80.13+4.70° 14.74+0.50° 5.0240.27%
17 21.09+1.27¢ 26.11+0.28% 25.32+4.31% 78.36+1.01°  86.40+0.80™ 7.68+0.368 5.36+0.20°
18 25.26+0.89° 28.39+0.53%  24.40+2.32% 87.70+2.25° 79.38+2.20° 10.430.60" 5.59+0.75*
19 35.64+1.67° 30.45+0.96° 38.60+4.60¢ 98.5042.26% 79.85+2.41° 9.51+0.28'" 5.44+0.32°
20 30.9542.38°  34.4240.73¢Y  46.59+4.49° 94.67+4.53  77.96+5.36% 8.18+0.658 5.17+0.05
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23 KERBEEALEMBALL ot 155 o A

K MR HT

20 ARG A B FRE I 25 FRAAE 5 T RE P
Z A AHSGPE S AT 4 Rk 3 P

HI 3 TN, 20 AR B IR S RV R
FoPHRAR AN Zeta FAZESHE Z [AISSAFTEIEAHSS, AH
KRB HIN 0.672 (p<0.01) F10.518 (p<0.05). iX
AT RE SR BUR R B R IR RR A OG, BT

FEERORFORARABOR, RIS i 8 PR R R T B e
TR 2 AR K R A AN 2 P AT 38 i
Ty G BT R g ORI R H S5 Ak 2, T RE
B2 AR . XS P R T I B R G AT
BERFPEWETT AT RIS AL, AR E 0 8
ZEH R B RS FORAR R R, VAMRIERE 2 A5 54R
=) Song IR I L, KK, Zeta HALLIE K,
S Vi vl I ok e SR E A (DR 0 N 2 Sl e E
SRR BN, X S ARSI S A R AT

[19]

* 3 KESBERAGMIHES IR ERIEX M
Table 3 Correlation analysis on the structural characteristics and functional properties of SPI

X1 X2 X3 X4 X5
2 0.448*
3 -0.125 -0.195
4 -0.155 -0.180  0.173
5  -0.253 -0.214  0.129  0.883**
6  -0.083 -0.306  -0.097  0.402 0.214
7 0.672%  0518* -0.219 -0399  -0.347
8 0.432 0.470* -0.409 -0.128  -0.079
9  0.448* 0.443  -0318 -0.296  -0.403
10 0.620%* 0.585%* -0.284 -0.374 -0.536*
11 0.118 -0.04  -0256 0.466*  0.463*
12 -0.555%* -0.24 0.079  -0.121 0.147
13 0.068 0.299  -0208 -0.304  -0.422

X6

-0.249
-0.482%*
-0.383

0.003
0.273

-0.219

0.043

X7 X8 X9 X10 X11 X12
0.570%*
0.610%*  0.727**
0.704**  0.269 0.399
-0.012 0.346 0.065 -0.097
-0.479*  -0269 -0357 -0.567** -0.033
0.027 0.138 0.007 0.327 0.111  0.131

VE:D R 0.05 K LXF| B EMARL, #4001 KP LA R EMANR, XI-FHHR, X2-Zeta Bizgb3HE, X3-R @AM,
X4-FE#HIELS T, XS-BHBFALE, X6-—Fhts T, XT-BffM, X8-FUbiEigsk, Xo-FUbAsarIssk, X10-&84h, X11-

VRAEAME, XI2-HKHE, X13-#Fibb,

20 MRS B AR A TE R FR E S
Zeta AT AEGHERNA R 2 IR AAIE IR DG, HHORR
3518 0.470 (p<0.05) F10.570 (p<0.01); 5 #%
PSR BAFAESRARDS, FHOCRECH-0.482 (p<0.05).
HANRE VAR S TIRIAE . VAR A LA 2 1)
YIFAEIERIDR, FRABON 0448 (p<0.05). 0.610

(p<0.01) A1 0.727 (p<0.01). KEWFFLEREHE
FUR LA 5 FA R IR DG, TR i B A R
FUARE TR, [FIRDE &R R AR i S,
AR (RIS, s i, X
5 A SR T A

20 MR E S B E AR RIS ) S5 PR
Zeta FALTZAEXHE RN AN 2 A7 AR 038 IEAR DG, FHOG
ZREr AN 0620, 0.585 F10.704 (p<0.01), i
B MAEAE ARG, G RECH-0.536 (p<0.05).
PRI SR, AR TER, A4 5T
IKFNZS R BT A I IR, BRI PRV e

FE R AR RIS, A SCHIBE T 45
RE5Z M. Zeta ATASHEBK, KR ZH
o FERE TLVE FFTBRK, Johnson A1 Zabik BJF 7% & B e,
MIELAEFIAS BT 28 (R RUAF RO rE e, X5
IR 5T 45 5 —5 . Morales 5% 575 e ik AL 33
AT Ko BEERASRIEEZ HRR, 431
FOHELIRE JIBE A B A PR R N TR, e
RN T 110 nm ™, 530524 RTF 45 A3,
XA e S e A A S K S B R S5
RANA . KRR E S RS S 2 5 2
AL IEAH SR, AR RES 0N 0466 F1 0.463
(p<0.05). FBRALTER FLIKE IR K & 50 B R H 45
FThRERFEISEMAR,  RINAE mrR B K G2 B A
SR BEE S R SV e R B AR BR 1A
Kbk, (HURRM (R S SRtz B
Ve P, AR R PR RS S L ThRE
JiZ YRR S
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5%, FRIEEL K-S AR E AR 2 EAHR, A1
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WA, AR B K MERIE i AR .
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