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Abstract: In the pursuit of developing high-quality low-salt fish gelatin emulsion gel products, this study undertook a com-
prehensive investigation into the effects of varying concentration gradients of potassium chloride (KCl) and calcium chlo-
ride (CaCl,) on the gel properties and structural characteristics of glycosylated fish gelatin emulsion gels. Specifically, the
concentration gradients examined were 100, 200, 400, and 800 mmol/L. A multifaceted experimental approach was
employed, encompassing analyses of particle size, Zeta potential, texture profile analysis (TPA), water holding capacity,
rheological properties, and scanning electron microscopy (SEM). The results demonstrated that as the salt ion concentration
increased, several key parameters exhibited significant changes. The absolute value of Zeta potential, along with gelstrength,
hardness, adhesiveness, chewiness, and water holding capacity of the glycosylated fish gelatin emulsion gels, were
all markedly reduced. In contrast, the particle size displayed an increasing trend. Furthermore, the impact of CaCl,
on the gel properties was substantially more pronounced than that of KCI. Under conditions of high salt ion concentration
(800 mmol/L), the viscoelasticity and deformation resistance of the emulsion gels were significantly compromised. The gel
network structure became loosened, and the formation process was considerably hindered. The findings revealed that ex-
cess salt ions disrupted hydrogen bonding and hydrophobic interactions, thereby inhibiting protein cross-linking and ulti-
mately leading to a reduction in the properties of the emulsion gels.
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Fig.1 Effect of different concentrations of KCI and CaCl,
on the potential of FG-Glu (a) and FG-CD (b) emulsions
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Fig.2 Effect of different concentrations of KCI and CaCl,
on the particle size of FG-Glu (a) and FG-CD (b) emulsions
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Fig.3 Effect of different concentrations of KCI and CaCl,
on the gel strength of FG-Glu (a) and FG-ACD (b) emulsion gels
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Table 1 Effect of different concentrations of KCI and CaCl, on TPA of glycosylated FG emulsion gels
FEfh R B KRt i AE(N) Rl (%) HERME(%) JE K (N) AELIERE (N [ml i
FG - 4.93+0.06° -0.57+0.21° 0.96+0.02 0.91+0.01° 4.47+0.08° 4.27+0.11¢ 0.74%0.01*
FG-Glu 100 mmol/L KCI 6.26+0.06" -1.05+0.09¢ 0.93+0.01° 0.89+0.04° 5.56+0.31° 5.19+0.33* 0.74%0.04%
200 mmol/L KCI 5.57+0.24" —0.66+0.41% 0.94+0.02 0.90+0.02° 5.01+£0.34° 4.70+0.25° 0.74%0.03*
400 mmol/L KCI 5.39+0.21° -0.86+0.22% 0.94+0.01% 0.90+0.01° 4.87+0.14° 4.56£0.19 0.77+0.04*
800 mmol/L KCI1 4.2640.08° —0.48+0.13% 0.95+0.01%° 0.90+0.01° 3.85+0.08¢ 3.67+0.06° 0.76+0.02°
100 mmol/L CaCl, 6.15+0.05" —0.68+0.17*  0.95£0.01* 0.910.00" 5.58+0.05" 5.3140.08° 0.76=0.01°
200 mmol/L CaCl, 5.65+0.09° -0.83+0.30 0.94+0.01® 0.89+0.01° 5.05+0.05" 4.75+0.08" 0.76+0.01°
400 mmol/LCaCl, 4.85+0.10¢ —0.47+0.05® 0.96+0.00° 0.89+0.01° 4.3240.06° 4.15+0.05¢ 0.75+0.02%
800 mmol/L CaCl, 1.87+0.12" —0.14%0.05" 0.94+0.02 0.68+0.05" 1.28+0.16° 1.210.17° 0.70+0.05°
FG - 4.93+0.06 —0.57+0.21* 0.96+0.02* 0.9120.01* 4.47+0.08" 427+0.11° 0.7420.01*
FG-pCD 100 mmol/L KCI 7.18+0.30* —0.7240.29° 0.96+0.02* 0.92+0.00° 6.60+0.30° 6.330.38* 0.78+0.01°
200 mmol/L KCI 6.39+0.28° —-0.81+0.29° 0.95+0.02° 0.9120.00* 5.82+0.26° 5.51+0.38° 0.78+0.01*
400 mmol/L KCl1 5.3740.11° —0.64+0.66" 0.94+0.03* 0.90+0.00* 4.85+0.10° 4.56+0.07° 0.74+0.03®
800 mmol/L KCI 4.77+0.04" —0.35+0.14% 0.97+0.01* 0.92+0.01% 4.37+0.028 4.2240.06° 0.77+0.00®
100 mmol/L CaCl, 6.84+0.18° —0.94+0.03° 0.94+0.01* 0.92+0.01° 6.28+0.20° 5.92+0.24° 0.78+0.01°
200 mmol/L CaCl, 6.02+0.03¢ —0.77+0.42° 0.95+0.02° 0.89+0.03" 5.35+0.20¢ 5.07+0.29¢ 0.75+0.03%
400 mmol/L CaCl, 5.23+0.07¢ —0.74£0.15° 0.94+0.01° 0.90+0.01 4.72£0.09° 4.45+0.08° 0.77+0.01%
800 mmol/L CaCl, 2.40+0.10¢ —0.10+0.05* 0.97+0.01* 0.760.02° 1.83+0.13" 1.77+0.14 0.73+0.05°

T BEI AN T, AFRENG FREFR BAT B 2257 (P<0.05)

PRI P4 2 35 3T (P<0.05) o B4, FG-Glu £
100 mmol/L KCI |~ 45 B Ik TESr 7tk FG $#5
T 27.0% Fll 24.4%, X—oi35 0] BEVA K F L& 1
BUN A ENET S IV (8T e DR S e b =k S Y A
B 2% 25 48 o AE Ca? ik J&E ML 100 mmol/L 3 il &=
800 mmol/L B, FG-Glu il FG-pCD FL % %t B 14 i
BE ARG FIE IR 2 BEAIR(P<0.05) . X —EG
HIBEYS CaCl, By m SN T 530E H R R E R L w
HXPY, 5 FG ZLEEEAH LE, 800 mmol/L Ca®4b
B FG-Glu B8 B2 FBE KRG PE - 3 BT 62.1% i
71.4%, 2 AT REL B IR T BERS 245 1 SE SR .
JBE Rk P4 A0 RELNER R 1Y) AR fb 5 B BE PR — 2K, Shafiur
SER2 RO SRAE, IR A IR R TR S A IR G . s
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Fig.4 Effect of different concentrations of KCI and CaCl,
on the WHC of FG-Glu (a) and FG-SCD (b) emulsion gels
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Table 2 Effect of different concentrations of K* and Ca®* on
the rheological performance parameters of glycosylated FG
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B b Ehe i KR K n R
FG - 1144.48 0.03 0.94
100 mmol/L KCI 1903.71 0.02 0.98
200 mmol/L KCI 1717.54 0.02 0.99
400 mmol/L KCI 1530.22 0.02 1.00
800 mmol/L KC1 858.38 0.02 0.98
FG-Glu 100 mmol/L CaCl, 1619.94 0.02 0.99
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400 mmol/L CaCl, 1403.82 0.03 0.95
800 mmol/L CaCl, 653.40 0.07 0.96
100 mmol/L KCI 2047.56 0.02 0.96
200 mmol/L KCI 1938.03 0.02 1.00
400 mmol/L KCI 1648.05 0.02 0.99
800 mmol/L KCI 1070.77 0.02 0.96
FG-pCD 100 mmol/L CaCl, 2047.39 0.02 0.99
200 mmol/L CaCl, 1853.13 0.02 0.93
400 mmol/L CaCl, 1246.07 0.02 0.94
800 mmol/L CaCl, 886.39 0.06 0.95
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Fig.7 Effect of different concentrations of KCI and CaCl,
on the microstructure of glycosylation FG emulsion gels
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