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Abstract  

 

Enzymatic interesterification for bulky fat modification has received wide studies recently. The 

implementation of the technology in industry for margarine fat processing is increasing 

tremendously in the last few years. However, the quality control during production process is 

critical for industrial applications, especially taking consideration of the process characteristics, 

where enzyme deactivation can be affected by many issues, such as feedstock quality, operation 

conditions, etc., and product quality is hard to be predicted. Therefore, a fast monitoring technology 

is in demanding. This work demonstrates the application of FT-NIR spectroscopy to monitor the 

enzymatic interesterification process for butter or margarine fat modification. The reactions were 

catalyzed by Lipozyme TL IM at 70 °C in a packed-bed reactor. The blend and interesterified fat 

samples were measured in liquid form at 70 °C by transmission mode based FT-NIR at spectra 

region of 12000-4000 cm
-1

. Calibrations of FT-NIR for conversion degrees (evaluated by 

triglyceride profile, which represented by triglyceride peak ratio), and solid fat contents (SFC) of 

interesterified products were carried out by using partial least squares (PLS) regression. Good 

correlations were observed between NIR spectra and Ln(Peak ratio), and between NIR spectra and 

SFC at 5 °C with spectra range of 5269-4513 cm
-1

. Overall, FT-NIR spectroscopy coupled with 

transmission mode measured at 70 °C had the closest conditions for the interesterification process, 

implying the potentiality to be implemented as online control for the enzymatic interesterification 

process. 
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