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Dietary Reference Intakes (DRIs) for folate in the US, Canada
and Japan have been decided based on the dietary amounts of folate
in populations in whom erythrocyte (Red Blood Cell: RBC) folate
concentrations were higher than the cutoft value of 300 nmol/L (mass

concentration of 140 ng/mL). This mass concentration was expressed
as equivalent to 5-methyltetrahydrofolate.

We read an interesting new WHO technical consultation on
folate and vitamin B,, deficiencies [1] describing cutoff values that
indicated deficiency. The cutoft values were < 10 nmol/L (4 ng/mL)
for serum folate, < 340 nmol/L (151 ng/mL) for RBC folate, and < 150
pmol/L (203 pg/mL) for plasma vitamin B ,. These values were the
lowest concentrations of serum and RBC folate capable of repressing
an exponential increase in plasma homocysteine, and of serum
vitamin B, capable of repressing an exponential increase in serum
methylmalonic acid [2]. We created Dietary Reference Intakes (DRIs)
for folate in Japan in 2000 [3] with the use of a previous cutoff value
from WHO that indicated 7 nmol/L (3 ng/mL ) of serum folate for
deficiency [4]. The DRIs created were revised in 2010 with the use of
RBC folate (300 nmol/L; 138 ng/mL rounded to 140 ng/mL) obtained
from US and Canadian DRIs [5].

Upon closer reading of WHO technical consultation, we
realized that both the cutoff mass concentrations for serum and
RBC folate were expressed as equivalent to folic acid (FA: molecular
mass of 441.40 Da). In the US and Canadian DRIs, however, the
mass concentration of RBC folate was expressed as equivalent to
5-methyltetrahydrofolate (5-MTHEF: molecular mass of 459.46 Da).
In our previous study [6] as well as other studies [7-9], the mass
concentrations of serum folate were permitted to be expressed as
equivalent to FA for the international standardization of serum folate
measurement.

For the standardization of RBC folate measurement, WHO
developed a new standard (IS 03/178) in 2006 [7,8], and its assigned
values were determined by the Reference Measurement Procedure
(RMP) using a Liquid Chromatography-Tandem Mass Spectrometry
(LC-MS/MS). Since IS 03/178 could be used as a calibration
material for both measurements of serum and RBC folate, WHO
proposed a way to use IS 03/170 independently from their previous
international standard for RBC folate (IS 95/528) [10]. The IS 95/528
had an assigned value of the mass concentration for RBC folate,
but the molar concentration related to FA or 5-MTHF was not
defined. Furthermore, its mass concentration was a mean value (e.g.,
consensus value) calculated from data collected from 13 laboratories
employing different methods and different standards comprised of
5-MTHF and/or FA.

Nowadays, both serum and RBC folate are determined by
automated methods; however, the assay values of serum total folate
(the sum of all folate vitamers including 5-MTHF and FA) in not all
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of the automated methods, are expressed as equivalent to FA as we
previously reported [6]. While, the assay values of RBC folate in the
automated methods (some of which used IS 95/528 as a calibrator)
were not clearly disclosed by the manufacturers, whether they are
expressed as equivalent to FA or 5-MTHF. When 340 nmol/L of
RBC folate is expressed as equivalent to FA and 5-MTHEF, its mass
concentrations related to FA and 5-MTHF are calculated to be 150
and 156 ng/mL, respectively. Even using mass concentration of either
FA or 5-MTHEF bias was negligibly small in the nutritional assessment,
but was considerably different in deliberating the creation of DRIs.
Therefore, in the US and Canadian DRIs, as well as in the Japanese
DRIs, we recommend that the FA equivalent mass concentrations
for serum and RBC folate be used as measured by the automated
methods related to IS 03/178 (not IS 95/528).
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