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Recently it was described that some carbo-
hydrates enhanced the vitamin B,, absorp-
tion®, It is possible that the free sialic
acids may be of importance for this trans-

port.
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When the irrelevant absorption in the
¥V spectrophotometric determination of
vitamin A exceeds certain limits, the geo-
metric correction method according to
Morton and Stubbs?! is unreliable, and
purification of the vitamin A fraction by
chromatography is recommended. Actu-
ally chromatography is included in the
procedure described in official methods in
some countries. The chromatography is
most often carried out on alumina columns
by some modification of the method descri-
bed by Gridgeman, Gibson and Savage?
for the estimation of vitamin A in whale
liver oils. A certain activity of the alumina
is needed to obtain a sufficient separation
of the unsaponifiable substances, but un-
fortunately & higher activity also means &
higher loss of vitamin A in the procedure.
In our experience the most potent oils
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give the highest losses, even up to 10 %
for some vitamin A concentrates. Such
losses can be counteracted by deactivation
of the alumina. Usually a standardized
activity is obtained by uniform water addi-
tion. To avoid this difficulty the use of a
softer adsorbent, e.g. calcium phosphate
has been introduced 3. It is, however, of
importance to obtain standardized columns
in different laboratories, and alumina is
the adsorbent preferred as it can be obtai-
ned readily in uniform quality everywhere
as "Aluminium Oxide Standardized for
Adsorption analysis according to Brock-
man”’. As mentioned above, & softening of
the alumina is necessary to make it useful.
Such deactivation will, however, result in
a reduced separation of the components
in the unsaponifiable matter. A limit thus
has to be found where conditions are
optimal all factors considered. This means
that a certain loss is unavoidable, and
must be controlled and taken into consi-
deration by using a standard.

We have been trying to find substances
which, added to the vitamin A fraction,
would reduce the losses during the chroma-
tography. Gridgeman et al?a found it
advisable to add cholesterol to make up
the weight of the unsaponifiable matter
if this amounted to less than 0.35 g. We
found cholesterol to be of no effect in
preventing the loss of vitamin A. Neither
did several other types of substances, e.g.
fatty alcohols or glyceryl ethers, have any
such effect. The unsaponifiable matter of
ground nut oil, however, gave a striking
reduction in the loss. In one experiment
the unsaponifiable matter of 0.5 g of ground
nut oil gave a recovery of 98 % of a total
of 2 000 I.U. vitamin A compared to 90 %
without addition. The effect was found in
the fraction of the unsaponifiable matter
passing the alumina column with & speed
similar to vitamin A. Analysis on paraffin-
ated paper as described by Green, Marcin-
kiewicz and Watt ¢ showed that the effec-
tive fraction contained y-tocophterol. Pure
y-tocopherol (Eastman-Kodak) was then
tried, and the effect was obtained with as
little as 200 ug added per 1 000 I.U. vita-
min A put through the column. a-Tocophe-
rol had no effect, but as other slow moving
tocopherols might be effective, the unsa-
ponifiable matter of other vegetable oils
were tried. Soy bean oil with its high
concentration of y- and 6-tocopherols
(1.000 ug per g compared with 200 ug per
g in ground nut oil) protected effectively
against losses. Alumina columns of the
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type used for vitamin A chromatography
will not separate dimethyltocols from mo-
momethyltocols, and the effect of the unsa-
ponifiable matter may be a joint effect
of y- and d-tocopherols. This is indicated
by the fact that soy bean oil containing 5
times as much totally of these tocopherols
than ground nut oil, is effective in one-fifth
of the concentration.

The effect of these tocopherols is not
one of simple displacement, as y-tocophe-
rol failed to elute further vitamin A from
a column where vitamin A had passed
through without protection. It may be a
pure antioxidant effect protecting against
oxidative substances in solvents and adsor-
bent. A more likely theory is that the
tocopherols take the place of vitamin A
in irreversible adsorption on the alumina.
This is indicated by the recovery of anhyd-
rovitamin A by ethanol elution of a column
where vitamin A had passed with a loss.

The last 1 —2 9 loss of vitamin A during
chromatography may arise from the diffu-
gion of the vitamin A-band on the column.
It was possible to prove the presence of
vitamin A by concentration of the frac-
tions leaving the column before and after
the vitamin A-fraction. Carr-Price spot
tests or fluorescence test with U.V.-light
had given no positive reaction of vitamin
A in these fractions.

Tocopherol-fractions useful for the pur-
pose of protection against losses of vitamin
A in chromatography can be produced
easily from a proper vegetable oil, and be
stored in hexane in the freezer for a couple
of months. It is recommended to add a
suitable aliquot of such a solution to the
vitamin A fraction before chromatography
of medium and high potent oils.
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n earlier communications %2 it has been

shown that acid hydrolysates of the
Schneider rest protein fractions from mam-
malian organs contain O-phosphoserine and
O-phosphothreonine. Phosphoserine has
also been isolated from the corresponding
protein fraction of yeast?® but in other
microorganisms phosphorylated hydroxy-
amino acids of different composition seem
to dominate in the acid hydrolysates %°.

It has now been possible to isolate O-
phosphoethanolamine in crystalline form
from the acid hydrolysate of the rest pro-
tein fraction of K. coli. Previously publish-
ed methods for isolation have been follow-
ed. The bacteria were harvested at the
end of the lag phase. They had been culti-
vated for about 2 h on & medium contain-
ing 1 mC radioactive phosphate per liter ®
to facilitate the identification of phos-
phorus compounds. Fig. 1 shows the ela-
tion curve of the hydrolysed cell walls in
the first step of purification through a
Dowex-50 column. Of the three main
peaks (I, ITI, V) No. I consists of inorganie
phosphate, No. III is a mixture of at
least three ninhydrin positive compounds
which are not identical with phosphoserine
or phosphothreonine. No. V is practically
pure phosphoethanolamine. Peak No. I1I
is probably a nucleotide since it gives UV-
absorption at 260 mp and no ninhydrin
reaction. A hydrolysate of peak No. IV
shows on a paper chromatogram mainly
ethanolamine and a few other weaker nin-
hydrin spots. Sufficient amounts of ma-
terial for the identification of peak No. V
was obtained by mixing radioactive bacte-
ria with large amounts of unlabelled cells.
For large scale cultivation the microorga-
nisms were incubated in a 1 000 liter tank
on the same medium for about 20 h. The
usual yield of fresh bacteria from a single
cultivation was about 2.5 kg. Material
from two cultivations was used in this
study.



