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Flavour analysis is typically performed by organoleptic panel, which is often expensive 

and less objective. A novel approach using a surface acoustic wave (SAW) sensing-based 

electronic nose (zNose
TM

) for flavour analysis was explored in this study for 

determination of some parameters of edible oils and fats.  

 

In the characterization of sixteen types of vegetable oils, the high resolution olfactory 

image, called VaporPrint
TM

, was unique for each type of vegetable oil studied. The score 

plot from principal component analysis (PCA) indicated that 97% of the total variance in 

the zNose
TM

 measurement data was described by PC 1 and PC 2. The loading plot 

revealed five compounds (m, k, n, s, and p) that were important to differentiate the 

vegetable oils.  
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In determining oxidative stability of RBD palm olein, the results of zNose
TM

 showed 

significant difference (P<0.05) between fresh oil and rancid oil. VaporPrint
TM

 provided 

the operator with a visually recognised pattern for rapid identification of rancid off-

flavour. By using Pearson correlation analysis, high correlation (r
 
> 0.90) was observed 

between electronic nose responses and chemical test data; as well as between electronic 

nose responses and sensory evaluation scores.  

 

The zNose
TM

 technique was also employed to monitor the presence of lard as an 

adulterant in RBD palm olein. As the adulteration level increased from 1% to 20%, a few 

distinct peaks were found to gradually increase in size in the zNose
TM

 chromatograms. 

These peaks dramatically increased in 3% lard, while the corresponding VaporPrint
TM

 

was obviously an exception to the normal RBD palm olein pattern. Qualitative 

identification of adulterated RBD palm olein samples was possible by the characteristic 

VaporPrint
TM

. The most significant relationship occurred between percent lard and 

adulterant peak number 6 (R
2 

= 0.906). An ideal correlation was also observed between 

the electronic nose response and chemical analyses (r
 
> 0.90).  
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Pengujian citarasa biasanya dijalankan oleh panel ujideria yang selalunya mahal dan 

kurang objektif. Satu pendekatan baru menggunakan hidung elektronik (zNose
TM

) yang 

berasaskan pengesanan “surface acoustic wave” (SAW) untuk menganalisa citarasa telah 

diterokai  dalam kajian ini untuk menentukan beberapa parameter minyak dan lemak 

masakan. 

 

Dalam pencirian enam belas jenis minyak sayuran yang berbeza, didapati imej resolusi 

tinggi yang dikenali sebagai VaporPrint
TM

 adalah unik untuk setiap jenis minyak masak 

yang dikaji.  Lakaran skor dari “principal component analysis” (PCA) menunjukkan 97% 

daripada jumlah varian dapat dijelaskan oleh PC 1 dan PC 2. Lakaran loading pula 
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menunjukkan lima komponen (m, k, n, s, and p) yang penting dalam pembezaan minyak 

sayuran yang berlainan. 

 

Dalam menentukan kestabilan pengoksidaan minyak kelapa sawit olein, keputusan 

zNose
TM

 menunjukkan perbezaan yang bermakna (P<0.05) di antara minyak segar 

dengan minyak tengik. VaporPrint
TM

 membolehkan pengguna mengenalpasti bau tengik 

dalam minyak dengan pantas. Dengan menggunakan korelasi Pearson, korelasi yang 

tinggi (r
 
> 0.90) telah didapati di antara respons zNose

TM
 dan data ujian kimia, serta 

diantara respons zNose
TM

 dan skor ujideria. 

 

Kaedah zNose
TM

 juga digunakan untuk menguji kehadiran lemak khinzir dalam minyak 

kelapa sawit olein. Apabila lemak khinzir meningkat dari 1% ke 20%, saiz beberapa 

puncak didapati bertambah secara beransur-ansur.  Puncak-puncak ini meningkat secara 

mendadak dalam 3% lemak khinzir sementara VaporPrint
TM

 yang berkaitan adalah suatu 

pengecualian yang ketara kepada corak normal minyak kelapa sawit olein. 

Pengenalpastian kualitatif terhadap sampel RBD olein sawit yang tercemar dapat 

dilakukan dengan ciri-ciri VaporPrint
TM

 yang tersendiri. Perhubungan yang paling ketara 

wujud antara peratus lemak khinzir tercemar dengan puncak ke-enam (R
2 

= 0.906). 

Korelasi yang baik juga diperhatikan di antara respons zNose
TM

 dan analisis kimia (r
 
> 

0.90).  
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