
Odor reproduction of food samples 

 

Food odors are a familiar part of our daily lives. In this study, we reproduced food odors using 

an MS(Mass spectrometry) dataset consisting of 100 food-flavor samples (Figure 1). The recipe 

analysis method used in this process is illustrated in Figure 2. By applying NMF, we obtained 

reconstructed MS data, and the approximated data were then used to analyze and explore 

recipes of odor components for odor reproduction. 

Figure 3 presents an example of the original MS data, while Figure 4 shows the approximate 

MS data reconstructed using 20 odor components, successfully preserving the major 

informative peaks. Table 1 summarizes the correlation coefficients between the original and 

reconstructed MS data when using different numbers of odor components [1]. 

Figure 5 explores the odorless compounds present in food odors and how their interference 

with food-odor reproduction can be removed[2]. 

 
Fig.1 food flavor list 

 

Fig.2 Non-negative least squares (NNLS) was used to find odor component recipes and approximate odor 

recipes. The matrix decomposition was performed by Non-negative Matrix Factorization (NMF), followed 

by NNLS calculation 
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n: mass spectrometry data of 50 to 250 m/z

m: each food sample number

r: the number of basis vectors for dimensionality reduction of data
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Table.1. Evaluation of correlation coefficients from 10 to 100 basis vectors r  (r : number of odor components) 

r 10 20 30 40 50 60 70 80 90 100 

NMF cc 0.83 0.899 0.93 0.96 0.97 0.98 0.98 0.99 0.99 0.99 

NNLS cc 0.83 0.89 0.92 0.94 0.96 0.97 0.97 0.98 0.98 0.98 

 

 

Fig.3.Example of food odor mass spectrometry data 
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Fig.5. Analysis of interference from odorless compounds in food odor reproduction 
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Fig.4. Example of sample fitting results for base 

vector when r=20. (Sample name: Acacia, category is flower) 
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