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Abstract: The effect of soybean protein composition (different ratios of 7S globulin (f-conglycinin) and 11S globulin (glycinin)) on the
emulsifying and interfacial properties of oil-in-water (O/W) emulsions was evaluated. The results indicated that manually extracted 7S and 11S
globulins were in their native state. With increasing 11S content, the emulsifying activity index, absolute value of {-potential, protein
concentration, content at the O/W interface, emulsifying activity, and stability were reduced, and the overall particle size distribution, droplet
flocculation index, and droplet coalescence index of the emulsion were increased. According to the results of emulsifying properties, 7S globulin
contributed more towards the overall emulsification ability of soybean proteins than the 11S globulin did. Electrophoresis images of interfacial
proteins indicated that all subunits of the two globulins could be adsorbed at the O/W interface, and changes in the contents of all subunits were
in accordance with the proportion of proteins in the sample. With increasing 11S content, the emulsion microstructure changed from a clear
spherical shape into irregularly flocculated aggregates. In general, diffusion, adsorption, and rearrangement rates of the 11S globulin at O/W
interface were higher than that of 7S globulin, and the rearrangement rates of all protein samples with different 11S contents at O/W interface
were higher than the adsorption rates. These results suggest that emulsifying and interfacial adsorption properties of soybean globulins can be
regulated to some extent by altering the protein composition.
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BELETREUCI (Coalescenc e Index, %) = (d, 5 a4y / da 301)) ¥ 100 (1)
ZUBH BRI (Flocculation Index, %) =[(d, ;_y /(d,5_sps)-1.0]1x100 )
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Table 1 Thermal characteristics of 7S globulin and 118 globulin

7}:#’0‘% Td/°C AH/(J/g) ATl/z/OC
11S 89.51+0.35  21.09+0.12 9.11+0.64
7S 74.18+0.44  7.204+0.20 8.44+0.38

KHZRERER (DSC) JEM R R R EA
(AR, AR PRI B TR AR AR, AH LR (A
WIS RS . K S 7SI SERER 11 ELAT T 55k 35 1
BRI, ASPEVERE: 7S:68~75 C, 118:85~93 ‘CH+l,
ARSI PR E AR IAES IR, AJLLES],
11SA MR Ty H 21 89.51 °'C, 7SA74.18 'C, 118
HTSAR LS AHIEF21.09 J/ghN7.204 Jg, HAT B
RV A A R, S A T A H SRR R A
AVEREEERUN, B AL TnativelRES

22 A BMELTH

MELE 1a, BTEIAS A E ) 2% L5 S BT
A, R\MAEIEAFIFEE IZEAT N FIRF, B 11S
Eelrgsan, SARREA A, H24KT 50%
i, RIEEE 50 pm A1 0.8 um 2 A 2045, AT B
7S BREAFALTEER T 11S. 5 a ML, 7£/8 T 75%
i, b Bl (1% SDS oG5 I 1) BRI iR A
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Fig.1 Oil droplet size distribution of soy globulin-stabilized

emulsions with varying content of 11S globulin (0~100%)
E: N a, XBTK 45 b, 1% SDS.
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B, HBE 11S &2, FLFLAE TR,
FRER A BEMNER (p<0.05) o Wil & 5HR
EAIMEREAE 11S Hefsg 8k 2 FiFEs, H 1St
it 50%mT, TR HbE 2 AR R, XA ¢ HALE
P8 (K2,

I R e B FI AUBESS Fa 3 €T K NAT 5,
B 11S SR, SURAB TR A 2 F T,
ERA 7S 5 11S B FI 43 5lik 2] 3.93%F1 8.58%, iX
5 EAI ¥oEMWIE, 24 11S SEALE 50%LL N, FI
MR T 4.0% 445, KT 50% T Z3EERE T RR Y
hne SR EE FIRE T SRR A S E AP FFEA]
RSk IRIERAE SR AT MERE RN, B BB, ]
Bt & K SR RE SR . (iR 2 ATLUE S, B 11S
SERTE, FHEARE KR BERDES, )
MEEE SR AP FIFS RS, st a4t
7S B 17.84%, REHFTA FLIORE SR B 2 1 B A
TN, R AR B (A 32 BAPAE T /KIS
YT ARSI R BRI R EE, LRI
WFER, 0.5% KB 11S FEKGEEMS
P2 DR 25 LR -
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Table 2 Emulsifying activity index (£AI), flocculation index (¥7 ), coalescence index (CI), (-potential, interfacial protein percentage (4P),

and concentration (I') of emulsions with varying content of 11S globulin (0~100%)

EAI(m®/g) Cl/% REEa
1S &%/% (¥4E/mV FIY% B
Oh 24h 3 weeks I'/(mg/m") AP/%
0 336.24+12.38"  329.33+3.91° 6.14  (-3847)225%  3.93+046°  0.89+0.011*°  17.84+0.030°
25 330.02+0.33*  291.10+18.56" 6.58  (-37.38)x1.319  438+027°  0.730.01°  14.50+0.016"
50 273.59+1824°  197.59+16.61° 7.03 (-3625)£0.78°  4.51+0.40°  0.60£0.04°  11.94+0.027°
75 189.99+8.14° 126.20+0.65¢ 759  (-34.4013.96*  7.59+1.01° 0.50+0.01¢  10.06+0.020"
90 91.66+0.65 47.44+0.65° 826  (31.70)£0.42°  725+0.19°  0.41+0.011°  8.16+0.022°
100 73.6945.19° 41.9149.12° 8.47 (-28.501+0.57*  8.58+1.10°  0.39+0.0117  6.79+0.018"

E: AR ) P AR KRR B FESAR 0 £ FRFE (p<0.05, n=3).
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Fig.4 a: Characteristic curve of kinetics for soy globulins

diffusion at oil-water interface; b: A typical profile of molecular

penetration and configurational rearrangement step at the
interface for soy globulins
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P BUS R B ey, TR R A, &t
FRMRERRINY HR Kan (B 4a). Nt — A 57
THI AR AFE K A A B HEE A, SIS
R SER P I A  1) F TF RN B s
In[(7e11800-700)/(TC11800-T00) = = Ait(8)

K Tyigo0r Mo Ao M B A EORMRE . AW BRAE—RT
)t R EE S, kA R,

ia FRZITRE TR - 2T R AR X 3 (
4b), AN DX IuR AR5 fE A AR K A AR K S
TR ITHE A Kp A HRE A Ko

#3 FE 1S EEXEEAEHKRET B (L) BFF (K) FEHEEE (K1) &%
Table 3 Ky, Kp, and Ky of soy globulins with varying content of 11S globulins (0~100%) at the oil-water interface

11S 2&/%

K10 [mN/(m-s"?)] (LR)*

K,x10%/s™" (LR)* Kpx10%/s™ (LR)*

0 8.21(0.9934) 215.26(0.9986) 3.23(0.9658)
25 9.47(0.9804) 211.57(0.9939) 1.71(0.9892)
50 11.67(0.9916) 699.72(0.9953) 3.64(0.9787)
75 9.92(0.9901) 228.19(0.9828) 3.82(0.9880)
90 8.24(0.9746) 237.61(0.9989) 1.33(0.9875)
100 10.11(0.9952) 389.31(0.9893) 3.67(0.9802)
ML 4a ATLLE R, 16172/ T 30" JEEN, © 3 i

512 6 R R RIS 10 mM/m A4, R
S B FE R G5, 7R BN R4 ok S 8 4
FHA B R T . S 2 AHOT B T B 26 4
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Kaige U KA — B2 e T 2 K, FE AR Ky,
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T WE AR A A e S T N, EM
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SN AR BB R, Bl AR R T A B R R ) 1
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VEE R G Y B R K A 5, St g B E T
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(2Tt 3 7K 5 P 7 S 9 A AR i 3 YR T K A
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WA ESHOA R B A ARSI B P BE%
S HE R I 2 IR .
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FERER, @I AR T A R 2 3 A 4y g T A
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