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Sensitive quantification of manganese by use of
ESR method
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A colorimetric method which is sensitive and specific to Mn has not been reported yet.
A conventional flame atomic absorption method requires 1 g of liver containing | ppm Mn,
which is the highest concentration among soft tissues. Application of ESR method is
examined in the present work because Mn(+2) is paramagnetic and can be measured by ESR
method.  Mn takes only +2 state in acid solution although it has several valence states from
-2to +7. In ESR spectrum Mn(+2) in acid solution shows characteristic 6 lines. The g-
value of the 3rd and 4th lines are 2.037 and 1.979, respectively, and the hyperfine splitting
between themis 9.6 mT.  Tissues were wet-ashed with conc nitric acid, and the diluted ashed
solution was put into a quartz capillary and measured by an ESR spectrometer. In
osteogenic disorder Shionogi rats intoxicated with paraquat, the Mn level was decreased to
0.6-fold of the control in liver and 0.7-fold in kidney, respectively.  For the quantification,
1 mg of wet liver or kidney is enough,and the limit of detectionis 60 pgof Mn.  The ashed
sample is stable for more than a year.  Unlike the atomic absorption or emission method
where the samples is burned out, the sample used in ESR method can be used for another

purpose.
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