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Abstract: The stability of protein emulsion gels is influenced by multiple factors, such as protein concentration, oil volume
fraction, and ionic strength, limiting the widespread application of emulsion gels. In this study, emulsion gels were pre-
pared using soy protein isolate (SPI) and soybean oil (SO) to investigate the effects of SO and NaCl addition on the stabili-
ty of emulsion gels. Changes in textural properties, gel strength, water holding capacity, oil holding capacity, moisture dis-
tribution, rheological properties, microstructure, protein secondary structure, and intermolecular forces were examined, and
the emulsion gels were applied to soy protein-based vegetarian luncheon meat. The results showed that appropriate amounts
of Na" and soybean oil significantly enhanced the stability of SPI emulsion gels enriched with soybean oil. In particular,
with the addition of 30% SO and 0.434 mol/L Na’, the gels exhibited optimal water holding capacity (92.92%), oil holding
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capacity (96.47%), springiness (0.90), and cohesiveness (0.91) (P<0.05). The protein secondary structure shifted from a-he-

lix to B-sheet. SPI, SO, and Na" were pretreated to prepare emulsion gels, which were subsequently incorporated into soy

protein-based vegetarian luncheon meat. The pretreated vegetarian luncheon meat exhibited a smooth surface, and its water

holding capacity, oil holding capacity and springiness were comparable to those of the control. This study provides theoreti-

cal insights for enhancing the stability and gel strength of high-concentration protein-oil emulsion gels and emulsion droplet

aggregation-type gels, facilitating their application in soy protein-based vegetarian meat product development.

Key words: soy protein isolate; soybean oil; Na; gel properties; emulsion gel
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Fig.1 Effects of Na" and SO content on water- and oil-retention properties of SPI emulsion gels

T ANREVNG FEACEAH N 2 50k B3 (P<0.05); A Na'¥ F 0 mol/L; B & Na ¥ i 0.217 mol/L; C iy Na'#¢ & 0.434 mol/L;

D i Na'#¢J& 0.651 mol/L,
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Table 1 Effects of Na" and SO content on the textural properties of SPI emulsion gels
- SO (%)
P Na' ¥ (mol/L)
20 25 30 35 40
0 131.59+0.39¢ 298.29+8.10%° 385.85+7.21¢ 437.11+1.41™ 451.88+8.35™ 487.45+3.57"
. 0.217 137.36+8.665¢ 419.86+4.15%¢ 428.74+0.625¢ 505.52+4.85° 520.29+7.74 522.79+3.33<
Eﬁj_g ( gf) B ABd ABd B Bb B:
0.434 143.12+10.75°¢ 429.04+7.84 434,14+5.34 522.94+8.65°¢ 550.45+8.42 652.16+13.30"
0.651 181.3944.16M  434.03£7.47°°  440.48+7.06  640.71£4.36  640.71+10.56"  692.44+2.38"
0 0.80+0.05"¢ 0.84+0.01 0.88+0.01 0.89+0.02% 0.89+0.03 0.88+0.02"
, 0217 0.82+0.05" 0.8520.05" 0.87£0.014 0.90£0.01" 0.88+0.02°* 0.88+0.05"
3$‘lﬁ£ Acd Ad Bed A Aab ABDb
0.434 0.85+0.01" 0.84+0.04 0.85+0.02% 0.90£0.02%  0.88+0.01" 0.870.024%
0.651 0.830.04" 0.83+0.03* 0.85+0.01% 0.87+0.02% 0.86+0.04" 0.84+0.01%
0 94.5241.09%  207.97+6.82°  309.1046.89¢  324.48+1.08%  314.5242.64™  305.61+3.23™
0.217 95.04+8.46%¢ 318.07+6.70% 334.95+8.528° 358.67+5.85% 336.43+3.91° 320.57+9.70%
HE‘ ﬂ% llﬂ: ( gf) Bd B Bbx Ba Bb Bb
0.434 112.21+6.29 328.20+10.96"¢ 338.76+8.57%* 362.78+8.68"* 347.73+10.43 342.49+8.48
0.651 149.24+738M  372.79£9.38*  376.15+8.78"°  398.35+8.35  371.00+£9.45"  361.32+10.86™
0 0.86+0.014¢ 0.89+0.024% 0.90+0.024% 0.914£0.014¢ 0.88+0.014¢ 0.88+0.01*¢
0.217 0.87+0.01%° 0.89+0.03% 0.90+0.05%% 0.914+0.014¢ 0.88+0.014% 0.87+0.0"°
Wgé‘r&l— Aab Aab Ab Aa Aab ABb
0.434 0.89+0.03 0.89+0.03" 0.87+0.03 0.91£0.01%  0.88+0.01" 0.86+0.02
0.651 0.88+0.03*° 0.86+0.03% 0.87+0.03% 0.88+0.03"% 0.86+0.024% 0.8440.01%
0 29.58+0.01°" 81.5+6.70 106.02+0.01>¢ 109.29:+0.04>° 112.45+0.04"° 120.65+0.04"
. ) 0.217 42.0340.03°" 108.58+0.055¢ 126.02+0.03¢¢ 130.14+0.02¢ 137.1440.02<° 140.17+0.05<*
e (g/em?) - N " B . N
0.434 43.12+0.03 127.99+6.70%¢ 134.07+0.01 140.20+0.01°° 158.2+0.03 164.34+0.02"*
0.651 49.28+0.03A° 130.29+9.38%¢ 137.11£0.01¢ 146.91+0.05%° 164.31+£0.03"° 174.22+0.01%*

H ARRING TR AT HE 22 St B2 (P<0.05) ; AR KRS FhE kR [R5 B 22 54 1.3 (P<0.05) .

T 692.44, BT FZH 43 32 5 T 489% Fl 426%
TE Na'¥R &4 0 mol/L B, Bii SO #shin =8 i, N g
PERSEFHE RS SN NE EA S TR, N
TEPEAEIEA S50 [ N AR IR BE /N 2 SO WS
T 35%. Na ¥k B 13 0.434 mol/L B, PN PE
KT XTHELH .

Yu ZEPY A, AR L/ NI IE IS R TR A
BRI, Ve TR ISR X 2 2 A P A R AS B, 2R
Hizsh2ZBR, TE AL T T EUR BB L S5 . 1B
PEIECEL, ViR U 55, R SEK R AR
LB AR B AR, LA [ -1 E A 2R
Fo T EEEEE T T IOFLBE . H ik, SO 1N AZ T
SENN B BT BERARA T N, A B R RS B Hb Y T A,
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Table 2 Effects of Na" and SO on water/oil holding capacity, cooking loss, and textural properties of soy protein-based luncheon meat

R KM (%) FeE (%) FEEPIRAE(%) T (gf) b PERE MR (gf)
X HEZH 75.34+0.57° 73.27+1.67° 2.16+0.02° 1897.71+84.90° 0.84+0.01° 0.72+0.03" 1078.53+33.75"
SPIFL M HE M LH 85.06+1.78 90.00:£0.80° 1.76+0.03" 1879.91+69.37° 0.87+0.01° 0.7440.02° 1003.81+73.80°
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