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INTRODUCTION
Despite the widespread use of palm oil in frying applications, the potential of palm mid fraction (PMF) as a frying medium remains underexplored. Given its unique 
triacylglycerol composition and oxidative stability, there is a need to investigate whether PMF can enhance frying performance and improve the oil longevity. In this 
study, 100% PMF, a PMF blend consisting of PMF, palm oil, and stearin (5:3:2), and refined, bleached, and deodorized palm oil (RBDPO) were subjected to batch 
frying trials using French fries for 16 hours to evaluate their frying performance and oxidative stability. The PMF blend demonstrated superior performance 
compared to 100% PMF and RBDPO in terms of oxidative stability and polymerization. At the end of the study, the levels of diacylglycerol, oxidized monomers, and 
oligomers formed in the PMF blend were significantly (p < 0.05) lower than those in 100% PMF and RBDPO. Moreover, the rate of color darkening during frying was 
significantly slower (p < 0.05) for the PMF blend than for 100% PMF and RBDPO. A slow oil darkening rate is advantageous, especially for industries that discard oil 
based on its color. Furthermore, oil color directly influences the appearance of fried foods; therefore, a lighter oil color is often preferred. The PMF blend 
demonstrated better overall oil performance than 100% PMF and RBDPO. These findings suggest that the PMF blend holds promising potential as a more stable and 
visually favorable frying medium, offering meaningful benefits for both industrial fryers and food quality.

OBJECTIVE
To evaluate the frying performance of the PMF blend in comparison with 100% PMF and RBDPO.
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DISCUSSION
• The PMF blend was formulated using a 5:3:2 ratio of PMF, palm oil, and stearin to match the slip melting point 

(SMP) of RBDPO.
• The levels of diacylglycerol, oxidized monomers, and oligomers formed in the PMF blend were significantly 
     (p < 0.05) lower than those in 100% PMF and RBDPO indicated a slightly slower overall polymerization rate.
• The balanced fatty acid composition of PMF blend resulting in a more balanced matrix that resists oxidative chain 

reactions more effectively (Ramli et al., 2014). 
• 100% PMF, despite its saturation, may lack the structural buffering provided by the blend’s mixed TAGs (Garcia-

Macias et al., 2011).
• PMF blend showed the highest oil performance ratio, meaning it yielded more fried chips per unit of oil consumed. 
• All three oils showed similar oil consumption, but PMF blend fried more chips, indicating better efficiency.
• PMF blend had the slowest rate of oil darkening, which struck a balance between frying performance and 

oxidative stability.

CONCLUSION
PMF blend showed the best overall performance, 
combining high frying efficiency with good oxidative 
stability. Given its balanced performance and slow 
colour change, PMF blend may stand out as a 
practical option for quick service restaurants, which 
often discard frying oil based on visual darkening.
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Oil Quality 

Parameter 
Frying Hours

Oil  Type 

100% PMF PMF Blend RBDPO
Peroxide Value 0 0.00 ± 0.00C,d 0.83 ± 0.06A,e 0.52  ± 0.03B, e

4 6.91 ± 0.14 B, c 9.54 ± 0.13A,d 7.09  ± 0.12B,d

8 7.7 ± 0.74B,bc 10.21 ± 0.15A,c 7.97  ± 0.11B, c

12 8.79 ± 0.62C, ab 11.37 ± 0.46B,b 8.17  ± 0.03A, b

16 10.06 ± 1.06A,a 12.31 ± 0.13B, a 8.56  ± 0.02B,a

TOTOX 0 1.62 ±0.13C,b 4.62 ± 0.23A,e 2.22 ± 0.14B,e

4 49.68 ± 2.21B,a 56.34 ± 1.85A,d 58.22 ± 3.76A,d

8 60.83 ± 1.22C,a 69.69 ± 1.58B,c 75.86 ± 3.90A,c

12 77.92 ± 2.00C,a 81.55 ± 1.45B,b 90.24 ± 1.24A,b

16 95.86 ± 2.24A,a 87.24 ± 2.85A,a 98.53 ± 1.49A,a

Total oil consumption (kg) 3.06 ± 0.01A 3.06 ± 0.01A 3.05 ± 0.00A

Total foods fried (kg) 4.16 ± 0.00B 4.21 ± 0.00A 4.14 ± 0.00C

Oil performance (kg food/kg oil) 1.36 ± 0.00B 1.37 ± 0.00A 1.36 ± 0.00B

a-f Data are expressed as the mean ± standard deviation. Mean values with different 

uppercase letter superscripts in the same row and different lowercase letter superscripts in 
the same column differ significantly (p < 0.05).

Table 1 Changes in peroxide value, TOTOX index, total polar fraction distribution and the overall oil 
performance of the tested oil samples during frying.
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