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Detection of thiamine-calcium-phosphorus complex in condensed
bonito stock (Katsuo-Dashi) and examination of its formation
process

1) . 1) . . 2) . 1)
Munetaka Negoro , Masako Morimoto ', Hiromi Sawamura™, Shuhei Ebara ",

Toshiaki Watanabe

1,2),3)

, Takatsugu Maekawa’

Summary The existence of several complexes of thiamine and inorganic (copper, cobalt, zinc
and so on) have been known, but a thiamine-calcium-phosphorus complex has not yet been
elucidated. In this study, we found the thiamine-calcium-phosphorus complex in precipitates
formed when bonito stock (Katsuo-Dashi) was condensed. Therefore, we examined the formation
process of the thiamine-calcium-phosphorus complex and confirmed that the complex was formed
by acid-base reaction before the addition of thiamine to calcium pyrophosphate. The synthesized
thiamine-calcium-phosphorus complex contains approximately 1,300 times as much thiamine as
the thiamine content analyzed in the precipitate of the concentrated bonito stock.

Key words: Thiamine, calcium, phosphorus, precipitate, thiamine-calcium-phosphorus complex
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Fig.2 Comparison of the two sequential fourier transform infrared spectroscopy spectrum.
(a) The spectrum of the precipitate in the condensed bonito stock.
(b) The spectrum of thiamine-HCI spectrum from the library.

Table 1  The researched results of the fourier transform infrared spectroscopy library matched to the
precipitate found at the bottom of the bottle in the condensed bonito stock.

hit (%) Chemicals Library
59.45 1,4-Anhydroerythritol, 95% HR Aldrich FT-IR Collection Edition IT
55.62 THIAMINE HCL IN KBR Georgia State Crime Lab Sample Library
47.51 3-(2-Hydroxyethylamino)- I -propanol HR Aldrich FT-IR Collection Edition II
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Fig. 3 The separation profile of the two thiamine standards from the high-pressure liquid

chromatography.
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Fig. 4 The separation profile of the precipitate in the condensed bonito stock from the
high-pressure liquid chromatography.
Peak 1 © VB: (thiamine)
Peak 2 : HET (hydroxyethyl thiamine)
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Fig. 5 The separation profile of the synthesized thiamine-calcium-phosphorus complex from

the high-pressure liquid chromatography.
Peak No.1 : VB: (thiamine)
Peak No.2 : HET (hydroxyethyl thiamine)
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Fig. 6 UV radiation chromatogram of the thiamine-

HCI (a) and the synthesized thiamine-calcium-
phosphate precipitate (b) (TLC plate Si 60, 9
mmol/L Ammonium acetate, 70% methanol).
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