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Abstract 

Fiber addition to semolina is important to promote better health, since fibers help to prevent chronical diseases such as 

obesity and diabetes. Since traditional methods for fiber determination are slow and demand sample preparation, the 

development of less invasive techniques is necessary. Therefore, near infrared spectroscopy (NIR) was used as a fast 

and non-destructive method to identify fibers added to semolina. 
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Introduction 
Fiber addition in semolina is interesting because of its 
importance for human health, regarding cholesterol 
levels, blood glucose and insulin and preventing heart 
diseases and diabetes type 21. Traditional analysis of 
flour components is time consuming2. The main 
objective of this project was to apply near infrared 
spectroscopy (NIRS) to identify fibers added to semolina. 
 

Results and Discussion 
Spectral information in the NIR range of three types of 
semolinas and 10 different fibers were obtained. Mixtures 
were prepared with 3,5% and 7% of fiber added to 
semolina. Principal Component Analysis (PCA) with SNV 
and 1st derivative provided the best separation between 
different samples of semolina and fiber. The graphics 
below show the separation of fibers and three semolinas. 
 

 
Image 1. Fiber 1 PCA scores. Blue: semolina; Red: 
semolina with 3.5% of fiber; Green: semolina with 7% of 
fiber. 

 

 
Image 2. Fiber 2 PCA scores, Blue: semolina; Red: 
semolina with 3.5% of fiber; Green: semolina with 7% of 
fiber. 
 
 

 
Image 3. Fiber 3 PCA scores, Blue: semolina; Red: 
semolina with 3.5% of fiber; Green: semolina with 7% of 
fiber 
 
PCA scores (Images 1, 2 and 3) have shown differences 
among pure semolina. Fiber 1 has shown very good 
separation, not only between semolina types, but also for 
different fiber types. These contrasts are probably due to 
the difference of physical properties between fibers and 
semolinas, which makes the mixture less homogeneous. 
 

Conclusions 
It was possible to identify different types of fiber added to 
semolina, but they mixed differently. Further studies are 
necessary due to the behavior of fibers in the mixed 
samples. 
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