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Application study on evaluation of thermal stability of secondary
refined palm olein by oxidation induction time

XU Zhenbo , XIA Tian, LIANG Junmei

( Wilmar ( Shanghai) Biotechnology Research & Development Center Co., Ltd., Shanghai 200137, China)
Abstract : In order to better apply the key indicator of oil oxidation induction time(IP value) , secondary
refined palm olein was used as the research model, and the IP value was tested under the conditions of
temperature 120 °C and air flow rate 20 L/h. The accelerated oxidation experiment at 60 °C in an oven
and the 170 °C high - temperature heating experiment were conducted to investigate the feasibility of
applying IP value to evaluate the thermal stability of oil. The results showed that there was a certain
relationship between the IP value of secondary refined palm olein and the accelerated oxidation rate in the
oven: when the peroxide value of the oil was below 0.34 mmol/kg, the IP value was strongly negatively
correlated with the accelerated oxidation rate in the oven, with a Pearson correlation coefficient of
—-0.71. However, when the peroxide value of the oil was above 0.34 mmol/kg, the IP value was not
significantly correlated with the accelerated oxidation rate, and the Pearson correlation coefficient was
only —0.07. There was no significant difference in the content of polar substances, the rate of acid value
increase, and the service life of secondary refined palm olein with significant differences in IP values
during heating at 170°C (p >0.05). In summary, when the peroxide value of secondary refined palm
olein is below 0. 34 mmol/kg, the IP value has certain guiding significance for the accelerating oxidation
rate in the oven. The IP value cannot be used to evaluate the performance of oils at high temperature.
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Table 1 Acid value, peroxide value and IP value of

secondary refined palm olein

FE A {8 (KOH) / 1P {ii/h
' (mmol/kg) (mg/g)

S1 0.22 +0.03" 0.15 £0.01" 9.92 +0. 64"
2 0.26 +0.01™  0.15+0.02"*  11.11 £0.05"
S3 0.20 +0.00" 0.11 £0.01" 11.25 £0.63™
4 0.29 £0.01™  0.130.01™"  11.46 =0.21™"
S5 0.23 =0.03" 0.16 £0.01°  11.98 =0.51°
S6 0.20 =0.03" 0.15£0.00""  12.29 +0.16®
S7 0.23 =0.03" 0.15+0.01""  12.71 +0.35"
S8 0.32 +0.03" 0.12 £0.02"  13.13 £0.45¢
S9 0.50 +0.06" 0.12 £0.03"  11.30 =0.18"
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Fig.2 Results of accelerated oxidation of oils with different IP

Fig.1 Results of accelerated oxidation of

oils with different IP values at 60 °C in oven
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values in low and high peroxide value groups at 60 °C in oven

o 1 2 A S A (2 5 e i SR A (L2 R
A REAT T GO B 7 5 0 A, AN A A I ]

x2 AEIPEIXEFEERBNEREUNNERESY

Table 2 Parameters of kinetic model for zero level oxidation of secondary refined palm olein with different IP values

() JbAsby , 1 AR () WA AR, UG 1551
P TTRE ARG 2 PR

5 P i 5 B S SRR H R (k) / (mmol/ (kg - ) YUE RHE(R)
St y=1.136 4x —0.900 5 1.136 4 0.938 3
s2 y=1.193 7x - 0.626 4 1.193 7 0.961 4
S3 y=0.863 2x —0.302 5 0.863 2 0.937 9
s4 y=0.773 7x -0.581 9 0.773 7 0.9235
i A L4
S5 y=0.754 8x —0.668 2 0.754 8 0.799 1
S6 y=0.567 2x -0.502 6 0.567 2 0.892 4
S7 ¥ =0.630 6x —0.356 2 0.630 6 0.9326
S8 y=0.703 45 -0.823 8 0.703 4 0.903 4
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9 y=1.102 4x —1.220 5 1.102 4 0.850 4
S10 y=1.2059x -0.731 0 1.205 9 0.860 8
L Si1 y=0.562 9x —0.437 6 0.562 9 0.864 8
RIS s12 y=0.833 4x -0.233 8 0.833 4 0.916 5
s13 y=1.164 4x —0.160 5 1.164 4 0.966 3
S14 y=0.959 4x —0.613 8 0.959 4 0.954 8
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Fig.4 Correlation between oil IP values and zero level reaction rate for low and high peroxide value groups
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Fig.5 Changes of polar substance content and acid value of oils with different IP values during heating at high temperature
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