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Riboflavin—Radical Formation by Mechanochemical Solid—State Reaction
Using Stainless Steel Vessel
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The mechanochemical reaction of free riboflavin (FR) due to vibratory ball milling was carried out in a stainless
steel vessel at room temperature under anaerobic conditions. The ESR of the fractured sample showed a broad single—
line spectrum. It is suggested that the solid—state single—electron transfer (SSET) reaction from the surface of the stain-
less steel vessel to FR proceeded during the vibratory milling, resulting in the formation of the corresponding anion radi-
cals. When the mechanochemical reaction of FR in the presence of calcium pantothenate (PC) was carried out, the radi-
cal concentration increased with the increasing PC content. It was shown that the anion radical in the metal complex was

stable for a lengthy period of time even in highly humid air.
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ribityl group

Fig. 1. Structures of Free Riboflavin (FR), FMN, and FAD
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Fig. 2. ESR Spectrum of FR Fractured by Vibratory Milling
for 1 h at Room Temperature under Anaerobic Condition
(Solid-Line Spectrum) and of Non-Treated FR (Broken-
Line Spectrum)
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Fig. 3. Progressive Changes in Radical Concentration of
Powdered FR in the Course of Vibratory Milling under
Anaerobic Condition
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Fig. 4. Progressive Changes in ESR Spectral Features of FR
Radicals Produced by Vibratory Milling on Exposure to Air
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Fig. 5. Progressive Changes in Radical Concentration of FR
Radicals Exposed to Dry Air
@: Blank, O: FR radical.
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Fig. 6. Comparison of Progressive Changes in Radical Con-
centration of FR Radicals between Dry Air (@) and High
Humid Atmosphere (O)
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Fig. 7. ESR Spectra of Radicals Produced by Vibratory Milling of FR (a) and Mixture of FR and PC (44 mg: 56 mg) (b) for 1 h at

Room Temperature under Anaerobic Condition
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Fig. 8. Plots of FR Anion—Radical Concentration against the
Ratio of PC and FR
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Fig. 9. Progressive Changes in Anion—Radical Concentration
in the Mixture of FR and PC (44 mg: 56 mg) Exposed to Dry
Air (@), on its Comparison with That of FR Anion-Radical
(@)
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Fig. 10. Progressive Changes in Anion—Radical Concentra-
tion in the Mixture of FR and PC (44 mg: 56 mg) Exposed
to Humid Air (@), on its Comparison with That of FR An-
ion-Radical (QO)
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