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Texture and quality evaluation of three apple cultivars
based on rheological properties
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Abstract The creep and stress relaxation of fruit pulp were measured by texture analyzer TMS-PRO using ‘Gala’,
‘Huayue’ and ‘Fuji’. The creep and stress relaxation of fruit pulp of three apple varieties with different storability were tested
during shelf life. The fruits of three apple varieties were harvested at 9 ripening time. By establishing a four—element
Burger's model and a generalized Maxwell model with three parameters of stress relaxation, the initial elastic coefficient E,,
delayed elastic coefficient Es, delayed time 7. viscous coefficient 11, viscous coefficient 12, decay elastic modulus E,”~ |
equilibrium elastic modulus E., zero—time elastic modulus Ey and relaxation of the ereep parameters were obtained. Time T.
viscous coefficient 1, and through correlation analysis and prineipal component analysis of ereep and relaxation parameters.
It is proved that the creep and relaxation parameters can reflect and distinguish the rheological properties of different apple
varielies and reveal the difference of microstructure in different apple varieties. Compared with *Gala” and “Fuji’. the pulp
hardness of ‘Huayue’ TPA decreased the most during the shelf life, and the viscosity and elasticity parameters related to
creep and relaxation properties also decreased the fastest. followed by “Gala® and ‘Fuji’, which showed that the hardness,
elasticity and viscosity of apple pulp were positively correlated. The correlation between the parameters of relaxation and
creep characteristics is different. The principal component analysis (PCA) also showed that the rheological properties of
apple pulp was an elastic factor and a vizcous factor, and the contribution rate was equal. The results provide data support
and theoretical basis for apple storage, transportation and processing.
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