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Serum concentrations of tocopherol have
been used frequently as a measurement of
body tocopherol content in adult man (1-9).
We report here simple recovery experiments
with d,/-alpha-tocopherol added to human
serum using two methods (1, 10). A potential
source of error which causes interference in
one of these methods is described which may
account for some of the low values reported.

Materials and Methods. Fresh solutions of
d,l-alpha-tocopherol (Sigma) served as the
standard for measurement of serum tocoph-
erol and recovery experiments. Reagent
grade chemicals were used throughout. Thin-
layer chromatography plates were purchased
ready made (Applied Science).

The screening method used for total serum
tocopherol concentration was described by
Bieri et al. (1). This method incorporates
ethanol denaturation, petroleum ether extrac-
tion, and spectrophotometric measurement
after reaction with alpha, alpha-dipyridyl and
ferric chloride [the Emmerie-Engel reaction
(12)]. A Coleman junior spectrophotometer
(Model 6D) was used. Using this method
recovery experiments were performed and to-
copherol concentrations were measured in
serum collected from 100 presumably healthy
adults (11 hospital personnel and 89 blood
bank donors).

The second method to be tested was de-
scribed by Bieri and Prival for the determi-
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nation of alpha, beta-gamma, and delta to-
copherol concentrations in serum (10). This
method involves ethanol-pyrogallol denatura-
tion, saponification with concentrated potassi-
um hydroxide and extraction into hexane to
which distilled water has been added. The
extract is then separated by thin-layer chro-
matography in benzene, and quenching zones
are eluted with ethanol for estimation of the
various tocopherols, as in the first method,
by the Emmerie-Engel reaction (12). Recov-
ery experiments of standard tocopherol added
to serum were performed by this method
using the saponification step alone, and
saponification followed by thin-layer chroma-
tography.

Results. Serum tocopherol concentrations
using the screening method (6) were repro-
ducible and recovery ranged from 95 to
100%. The sera from 100 normal adults con-
tained a mean tocopherol concentration of
1.02 == SD 0.24 mg/100 ml.

Recoveries of tocopherol standard using
the saponification chromatography method
(10) were unsatisfactory and varied between
65 and 76% with poor reproducibility. It
became apparent that tocopherol recovery
was adversely affected by any step which
involved the addition of distilled water or the
use of aqueous solutions. The distilled water
had been prepared by a standard Barnstead
still, but had not been deionized. Although
qualitative chemical analysis revealed no de-
tectable metallic cations in the distilled
water, it was suspected that such ions, capa-
ble of catalyzing the oxidation of tocopherol
(11), might be present in trace amounts. Re-
coveries of standard tocopherol were, there-
fore, repeated using the same method (10),
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TABLE 1. Recoveries of d,l-alpha-Tocopherol With
and Without Addition of EDTA to Distilled Water
and Aqueous Solutions,

Recovery (%)

Serum ‘Without With
sample no. Procedure used EDTA EDTA
1 Saponification 67 92
2 71 95
3 74 88
4 66 86
5 Saponification and 76 92
6 chromatography 75 95
7 72 95
Mean 71.6 91.9
+ 8D + 3.6 + 3.4

both with and without the addition of di-
sodium ethylenediaminetetraacetate (EDTA)
(0.2%) of distilled water and to aqueous
solutions. In both instances standard
precautions were used to prevent oxidation
of tocopherol by exposure to light, heat, or
air. The mean recovery of tocopherol was
increased from 72 to 929% by the use of
EDTA containing aqueous solutions (Table
I).

Discussion.  Recovery of  dJl-alpha-
tocopherol from serum (95-100%) using a
simple extraction procedure and the Em-
merie-Engel reaction proved satisfactory. The
normal mean serum tocopherol concentra-
tion measured in 100 healthy adults (1.02 %=
SD 0.24 mg/100 ml) is in agreement with
results obtained by Bieri et al. (1) (1.05 =
0.26 mg/100 ml), Postel (8) (1.20 =+ 0.22
mg/100 ml), Overman et al. (7) (1.00 =+
0.25 mg/100 ml) and Harris ef al. (9) (1.05
*+ 0.32 mg/100 ml).

Recoveries of standard tocopherol using a
method requiring addition of water and aque-
ous solution were poor (66-76%). However,
tocopherol recovery was increased to 86-95%
simply by the addition of EDTA to distilled
water and aqueous solutions before use, pre-
sumably by chelation of trace amounts of
metals such as ferrous or cuprous jons known
to catalyze oxidation of tocopherols (11),
Such an oxidation could explain in part the
low concentrations of serum tocopherol re-
ported by Dayton et al. (3), Herting et al.
(5), and Gordon et @l. (4) in healthy adults.
Diplock et al. (13) also reported poor tocoph-
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erol recoveries in two methods requiring
addition of distilled water.

It is recommended that distilled water or
aqueous solutions, used in the saponification
or extraction of tocopherols prior to assay by
spectrophotometric or gas liquid chromatog-
raphy methods be treated with EDTA to
complex trace impurities which may catalyze
oxidation of tocopherol during the procedures.

Summary.  Recoveries of d,l-alpha-
tocopherol from serum using a simple ‘screen-
ing procedure were found to be satisfactory
(95-100%). Poor recoveries (66—76%) using
a second method involving aqueous solutions
were due to traces of impurity in distilled
water and were increased to 86-95% by the
addition of disodium ethylenediamine-
tetraacetate (EDTA). It is recommended that
EDTA be added to aqueous solutions used in
procedures for extraction or measurement of
tocopherol. :
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