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Effect of vegetable oil on the properties of plant — based ice
cream emulsion and the quality of products
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Abstract ; In order to investigate the application of vegetable oils in plant — based ice cream, four types of
vegetable oils with different fatty acid characteristics were used to replace anhydrous butter in the
preparation of modified soy protein isolate ice cream. With anhydrous butter dairy protein ice cream as
control, the crystallization characteristics of different oils and the quality of the resulting ice cream were
studied, and the impact of different oils on the properties of the ice cream emulsion was further
examined. The results indicated that palm kernel oil, hydrogenated coconut oil, and hydrogenated palm
kernel oil, which were rich in medium — chain fatty acids, formed needle — like B8’ crystals, while palm
oil containing 60.21% palmitic acid formed round B crystals. Palm kernel oil, with 16.37% oleic acid,

exhibited sparse crystal distribution, whereas

YT FLEA 22023 — 12 - 28 {8 I 8 2024 — 07 28 hydrogenated palm kernel oil had a higher stearic
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interfacial membrane and increased the collision frequency of fat globules, promoting partial aggregation
of fats in the ice cream. All ice cream emulsions were non — Newtonian fluids, and after the addition of
modified soy protein isolate and freezing stirring, fat flocculation and partial aggregation occurred,
significantly increasing the viscosity of the ice cream emulsion. The elastic modulus of the plant — based
ice cream emulsion was consistent with the degree of partial aggregation and greater than the viscous
modulus. The ice cream emulsion prepared with hydrogenated coconut oil and modified soy protein isolate
had the lowest interfacial protein content, at 10.48 mg/m’, the highest degree of fat partial aggregation,
at 68.89% , and the expansion rate, melting rate and melting lag time of the ice cream were 66. 15% ,
7. 12% , and 212 s, respectively. In summary, the fatty acid composition of oils affects their
crystallization characteristics, which in turn influences the basic properties of ice cream; the quality of ice
cream prepared with hydrogenated coconut oil and modified soy protein isolate is the best.
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Table 1 Formula of ice cream fresh emulsion %
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Note : Milk protein consists of 80% casein and 20% whey protein
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Fig.3 Crystal morphology of 4 vegetable oils and anhydrous butter
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Table 3 Basic properties of ice cream

B IR % BRER/ % R R s /g
AMF-L  89.35 3.94 235 148.34
AMF-S  64.15 10.25 158 227.78
PS - 58.70 7.73 205 243.90
PKO - 63.94 8.96 191 267.51
HCNO -S  66.15 7.12 212 327.29
HPKO-S  63.58 10.00 169 339.42
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Fig.4 Rheological properties of ice cream emulsion
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Table 4 Viscosity curve power —law model

constant of ice cream aging emulsion

e n K R

AMF - L 0.370 £0.002 0. 187 +0.005 0.989
AMF -S 0.461 £0.015 0.490 £0. 008 0.996
PS-S 0.395 £0.005 0.395 +£0.015 0.981
PKO -S 0.214 £0.018 2.063 £0.034 0.999
HCNO -S 0.243 £0.007 1.514 £0.001 0.999
HPKO -S 0.223 +£0.016 2.212 £0.021 0.992

x5 KEHMEULIRNRE LT EEEY
Table 5 Viscosity curve power —law model

constant of ice cream melting emulsion

(=T n K R

AMF - L. 0.307 £0.024 0.193 +0.013 0.992
AMF -S 0.363 +0.018 0.995 +0.005 0.989
PS-S 0.342 +0.060 0.875 +0.018 0.997
PKO -5 0.259 +0.015 2.265 +£0.027 0.999
HCNO -S 0.211 +£0.005 3.467 £0.015 0.999
HPKO -S 0.262 +0.008 3.391 +£0.007 0.999
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Table 6 Particle size and partial aggregation

degree of ice cream emulsion

D, y/pm
=T — S— PCD/ %
EAFL LRI
AMF -L  0.884 £0.005 1.890+0.011 56.21 +0.15
AMF -S  5.620+0.157 7.730+0.212  2.37 +0.39
PS-S 4.110 £0.124 5.650 +0.014  7.25+1.99
PKO -5 2.884 £0.188 7.805+0.502 34.59 +4.86
HCNO -S  2.657 +0.021 6.155+0.799 68.89 +£3.48
HPKO -S  3.070 +0.454 6.540 £0.325 18.25+1.68
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Fig.5 Interface protein content of ice cream aging emulsion
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Fig.6 Microstructure of ice cream emulsion
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