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Chemical Profiles of Methylpyrazines Contained in Commercially Available Natto
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Structures and amounts of methylpyrazines contained in commercial natto, a fermented soybean food in Japan,
were determined using HPLC equipped with an acid-resistant reversed phase column, Capcell Pak C18 ACR
(Shiseido) . Mobile phase solvent mixtures consisted of acidic phosphate buffer solution (pH 2.0) containing 2%
acetonitrile gave satisfactory results with baseline separation of the authentic specimens, such as naked pyrazine,
monomethylpyrazine, 2,3-, 2,5-, and 2,6-dimethylpyrazine, trimethylpyrazine, and tetramethylpyrazine. We used the
mobile-phase solvent with a flow rate of 1 ml/min at 15.0°C. Before HPLC, commercial natto samples were treated with
water to prepare diluted suspensions of surface mucous materials. The suspensions were treated on Sep—Pac C18 Car-
tridges (Waters) with phosphate buffer solutions containing 2—7 % acetonitrile. The extracts were then injected into the
analytical column to obtain chromatograms that were used to determine the structures and amounts of methylpyrazines.
The results showed that a commercialiy packed natto contains a considerable amount of 2,5-dimethylpyrazine instead of
the tetrametyl- and trimethylpyrazines in the traditional products. This may be a result of recent efforts of natfo makers
whose interests have been focused on new methods for preparing odorless products.
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Table 1. Contents of Methylpyrazines (MPs) in Old and
Current Natto

Content of MPs (ug/g)

MPs
old® Current
T,MP 0.14 nd
T,MP 1.09 nd
2,3-DMP 0.15 nd
2,5-DMP 4.41 15.4
2,6-DMP nd nd
MMP 0.05 nd
Total 5.84 15.4

nd: not detected.
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Fig. 1. Chemical Structures of Pyrazine (P) and Methylpyrazines (MPs)
1 P: pyrazine, 2 MMP: monomethylpyrazine, 3 2,3-DMP: 2,3-dimethylpyrazine, 4 2,5-DMP: 2,5-dimethylpyrazine, 5 2,6-DMP: 2,6-dimethylpyrazine,

6 T;MP: trimethylpyrazine, 7 T,MP: tetramethylpyrazine.
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Fig. 2. Optimization of Chromatographic Conditions for Pyrazine (P) and Methylpyrazines (MPs)

Base-line separation of seven pyrazines was achieved by the use of acid resistant ODS column and a phosphate buffer solution at pH 2.0 and 15.0°C. Injected
amount of each authentic compound was 5 ug. Observed k” values of all peaks were within 3.44 (T,MP) and 13.2 (2,5-DMP). Analytical time was less than 35 min.
Theoretical plate numbers were more than 4000 that will allow us to achieve peak separation between pyrazines and other unknown compounds contained in mucous

suspension of Natto.
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Fig. 3. Typical Chromatogram of the Extracts of Mucous Suspension of Natto Added with Methylpyrazines (MPs)

To a crop of 2 ml of the extracts, was added the authentic mixtures of MPs. Concentration of each MP was 10 ug/ml. Detection wave length was 275 nm. Other

chromatographic conditions were written in the text.
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Table 2. Recovery Rates of MPs in Each Effluent Fraction by
the Use of Sep-Pack Cartridges and the Phosphate Buffer So-
lution Containing 7% of Acetonitrile

Recovery rate (%)

MPs
Ist 3 ml 2nd 3 ml 3rd 3 ml
T,MP 93.9 6.1 0.0
T:MP 85.4 14.6 0.0
2,3-DMP 86.9 13.1 0.0
2,5-DMP 74.7 25.3 0.0
2,6-DMP 82.0 18.0 0.0
MMP 97.4 2.6 0.0
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Fig. 4. Calibration Curve of Methylpyrazines (MPs)

Injected amounts of each MP were 50, 100, 250, and 1000 ng. Chro-
matogram was monitored at 275 nm on multi channel UV-detector. Linear
relationships between peak height (y: mm at AU=0.005) and injection
amount (x: ng) are as follows. O: 2,6-DMP y=0.5005x—0.6645, A:
2,3-DMP y=0.5837x+1.9552, ll: MMP y=0.5547x+12.280, A: 2,5-DMP
y=0.3673x+2.0293, @: T;MP y=0.3349x—1.1706, O: T,MP y=0.3030x
+0.0848.
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Fig. 5. Typical Chromatogram of the Extract of Mucous Suspension of Commercial Natto
A commercially available packed Natto was analyzed. Peak 4 showed UV absorption spectrum which was superimposed to that of the authentic 2,5-DMP,
showing absorption maximum at 278 nm. Amount of 2,5-DMP was calibrated to be 343 ng/injection that was further calculated as to be 0.77 mg/package, or 15.43

mg/kg. At the position marked by arrows we found no peak derived from MPs.
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