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Physicochemical Properties of Extracellular Polysaccharide from Lactobacillus

plantarum YC and Its Effect on Processing Characteristics of Fermented Milk
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(1. College of Food Science and Engineering, Tianjin University of Science and Technology, Tianjin 300457, China;
2. State Key Laboratory of Food Nutrition and Safety, Tianjin University of Science and Technology, Tianjin 300457, China)

Abstract: The physical and chemical characteristics of Lactobacillus plantarum YC exopolysaccharides (LPE) were
ascertained, including chemical composition and content, scanning electron microscopy examination, Fourier transform
infrared spectroscopy analysis, relative molecular weight and monosaccharide composition.. After adding LPE to skim milk
powder in different proportions (0.1%, 0.5% and 1%), the physicochemical, microbial, rheological and textural properties of
fermented milk during fermentation and refrigeration processes were studied. The results showed that LPE was an acid
heteropolysaccharide with a total sugar content of 67.94%, protein content of 1.24%, uronic acid content of 9.72% and
relative molecular weight of 1.01>10%, showing a branched porous network structure. It was mainly composed of mannose,
glucose and galactose; Furthermore, LPE not only effectively reduced the pH of fermented milk, but also increased its water
holding capacity, hardness, and viscosity. Meanwhile, the addition of LPE also enhanced the surface viscosity and
viscoelasticity of fermented milk. Overall, these results have provided a reference for the study of LPE and its application in
fermented milk.
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Tab. 1 Sensory evaluation criteria of fermented milk
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Fig. 1 Scanning electron microscope image of LPE
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bt (%) mi (%)
Fuc 1.19 1.29
Rha 8.35 9.04
Ara 2.28 2.70
Gal 16.61 16.38
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Glc 22.78 22.46
Xyl 0.00 0.00
Man 31.01 30.58
Fru 0.00 0.00
Rib 4.32 5.11
Gal-UA 2.22 2.03
Gul-UA 0.00 0.00
Glc-UA 11.25 10.29
Man-UA 0.00 0.00
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Fig. 3 Effect of LPE on pH change during storage of
fermented milk
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Fig. 4 Changes of live bacteria count of Lactobacillus
bulgaricus and Streptococcus thermophilus during storage of
fermented milk by LPE
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Fig .5 Effect of LPE on the change of water retention during

storage of fermented milk
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Fig. 6 Effect of LPE on the change of texture properties of fermented milk during storage
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Fig. 7 Curve of viscosity change of LPE with shear force during storage of fermented milk
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Fig. 8 Variation of frequency of fermented milk during storage by adding LPE
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Fig. 9 Effects of LPE on sensory quality of fermented milk

during storage
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