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Analysis of Binding Trimethylamine with Rice-washed Solution using
Electronic Nose Based on Mass Spectrometer

Eun-Jeung Hong, Hee-Jin Son, Jin-Hee Kang, and Bong Soo Noh*

Department of Food Science and Technology, Seoul Women's University

Abstract The effectiveness of a technique for binding rice-washed solution with trimethylamine (TMA) was investigated
in this study. The mixtures of TMA and rice-washed solution were quantified using an electronic nose based on the mass
spectrometer. After 7 min of reaction in a model system, the binding of TMA to the rice-washed solution was detected.
As the concentration of rice-washed solution increased, the levels of TMA detected in the headspace decreased, thereby
indicating an increase in the binding of TMA to the rice-washed solution. The binding effect of the rice-washed solution
was comparable to those of starch, a-cyclodextrin, or amylose, and superior to that of flour. The results of this study
demonstrate the potential for reduction of off-flavors using the rice-washed solution.
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Fig. 1. Difference of rice-washed solution and distilled water
with TMA at various reaction time.

Table 1. Difference of principal component score between rice-
washed solution and distilled water with TMA at various
reaction time

Reaction time (min) ~ APC1 (62.82%)" APC2 (30.19%)

0 0.089 0.004
7 2.587 5.553
10 3.434 6.828
20 3.672 7.033

DPercentage of varience of data explained.
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Fig. 2. Principal component analysis plot of binding 3mg%-

TMA with various concentration of rice-washed solution using
the electronic nose based on mass spectrometer.
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Fig. 3. (A) Mass ion fragments of volatile compounds of 3mg% TMA with rice-washed solution. The dotted part of m/e (50-64 amu)
indicates the major change after reaction of TMA with rice-washed solution. (B) Changes of mass ion fragment at 59 amu from mixture
of 3mg%-TMA with different concentration of rice-washed solution. "x 1/4 means dilution factor by 4.
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Fig. 4. Principal component analysis plot of binding 3-30 mg%

TMA with various concentration of rice-washed solution using
the electronic nose based on mass spectrometer.
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