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Abstract
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Project Title : Monitoring of cooking oil quality using supervised self organizing
maps (SOMs)
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E-mail Address : silacmu@gmail.com
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Abstract:

This research applied chemometric techniques called principle component analysis (PCA) and
partial least squares (PLS) for investigating any change in deep-frying cooking oil after repeatedly and
long-term used. The vegetable cooking oil used for French-fried potatoes cooking was sampled
immediately after each cook, approximately every 5 minutes. The cooking process was continued for
2 hours on consecutively 3 days. The oil samples were then analyzed using near infrared (NIR)
spectroscopy. To exploratory analyze the NIR data, PCA was performed and it could be seen that
using log scaling could effectively reveal the pattern among the oil samples. PLS, a multivariate
calibration model, was established for predicting the period of times the cooking oil samples were
used. It was found that the PLS model could provide the best predictive ability where RMSE, R2 and
Q2 values of the established model were 3.12, 0.9960 and 0.9733, respectively. After that a
chemometric model based on the use of multiple self organizing maps (mMSOM) was developed for
continuous process monitoring. The developed method was aimed to solve the problem when a
manufacturing process has to be restarted or there was a disconnection in the process, for example,
background changes or drifts of the instrumental detections. Using mSOM, an additional
dimension/layer of the supervised SOM model was established for the newly update data from the
refreshed process. Therefore, instead of using only the original SOM model to estimate the process
status, when the process was restarted, new samples from the process were collected and used for
establishing another level of the SOM model. The extension of the modified SOM model was
regarded as optional and was used as the same time with the main/original SOM model. The
competitive learning within and between maps provided accurate health status of the ongoing process

especially the insight change of the process after refreshed.

Key words: Process monitoring, self organizing Maps (SOMs), artificial neural networks (ANNSs),

deep-frying vegetable oil, near infrared (NIR) spectroscopy
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