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Rheological Properties of Cold-Pressed Rapeseed Oils
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Abstract: Cold-pressed rapeseed oils (CROs) were obtained from three rapeseed samples with different erucic acid by cold-
pressing. The rheological properties and characteristics of CROs were investigated, and the Bingham model was used to describe
the rheological behavior of CROs. The results showed that CROs behaved as a shear-thinning pseudoplastic fluid at shear rates
varying from 0.1s to 200 s* and showed Newtonian behavior at shear rates greater than 5 s. It was also found that temperature
was an important factor affecting the rheological properties of CROs. The viscosity, loss modulus (G’”) and plastic consistency
coefficients (7,) of CROs decreased with the increase of temperature. The storage modulus (G') of CROs was less affected by

temperature. Furthermore, the viscositiesand G’ of CROs increased with increasing erucic acid content. The values of 7,0f CROs
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were positively correlated with the level of erucic acid.
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Table 1 Physical and chemical characteristics of CROs

A CLERO CMERO CHERO
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Fig.1 Viscosity of CROs as a function of temperature at shear rate 50 s*
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Fig.2 Viscosity of CROs as a function of shear rate at 10 'C
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Fig.3 Shear stress of CROs as a function of shear rate at 10 'C
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Table 2 Fitting equations of shear stress for CROs at 10 “C

FE i AT R2
CLERO Y = 0.1136X + 0.003 1.0
CMERO Y = 0.131X — 0.0011 1.0
CHERO Y = 0.1532X + 0.007 1.0
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Table 3 Flow parameters for CROs from Bingham modeling

o 50°C 30C 10°C
(L —— ml(Pa+s) rlPa nl(Pa-s) r/Pa nsl(Pa-+s)
CLERO 0.0016  0.025 0.00039 0.047 00058  0.12
CMERO 0.0019  0.026 00012 0054 00055  0.13

CHERO 0.00056 0.032 0.0010 0.064 0.014 0.15
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