
Plant Metabolomics

Sulfur-containing metabolite-targeted analysis using  
liquid chromatography-mass spectrometry 

Ryo Nakabayashi1, Yuji Sawada1, Makoto Suzuki1, Masami Yokota Hirai1,  
Noriya Masamura2, Masayoshi Shigyo3 and Kazuki Saito1,4 

1 RIKEN Plant Science Center, 2 Somatech Center, House Foods Corporation, 3 Faculty of Agriculture, 
Yamaguchi University, 4 Graduate School of Pharmaceutical Sciences, Chiba University 

          lants accumulate human beneficial metabolites such as amino acids, 
flavonoids and sulfur-containing metabolites (S-metabolites) with a wide 
range of biological activities related to antioxidation, platelet aggregation 
inhibition, and anticancer benefit. Profiling methods of S-metabolites with 
high accuracy and throughput are being required for efficient 
phytochemical functional genomics and crop breeding. Here, we describe 
the S-metabolite-targeted analysis using liquid chromatography (LC)-fourier 
transform ion cyclotron resonance mass spectrometry (FT-ICR-MS) with U-
13C-labeled onion bulb. Natural abundance of 32S (31.972072 Da) and its 
isotope 34S (33.967868 Da) is 95.02 % and 4.21 %, respectively. These facts 
are obviously reflected on molecular ion peaks of S-metabolites. Thus, the 
use of such information allows us to efficiently and accurately extract the 
peaks related to S-metabolites. By using this method, finally, S-
alk(en)ylcysteine sulfoxides together with their intermediates were 
chemically annotated in onion bulb. It means to realize S-omics using LC-
FT-MS for screening of biomarkers  in any other organisms. 
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13C-labeled onion bulb was purchased from 
SI Science (http://www.si-science.co.jp/) 

S-1-propenyl mercaptoglutathione (5) 
m/z 380.09438; resolution 330,000 
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Peak picking of S-metabolite 

LC-FT-MS is a strong tool for extraction 
and characterization of S-metabolites. 
 
Onion bulb includes quite rare S-

metabolites which have strong anti-
inflammatory activity. 

 
Strategy of biomarker screening will be 

changed by this method with approaches 
of natural products chemistry 
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