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MINATION OF

Method Lensitivity rks
1o Thiochrome as little as 0.1 ng. used extensively.
' T -1 S I EIERY
{in iscbutanol extract)
2. LOlOLiHG ¢! limited use due to
7, L = s e or e e
(diazotinec o) interlering substances.
&CJIOpuOTQHG}
3. Precipitati
a ;) fmmonium Feineckate 2-5 mg. in 5 ml. used in .
e e . oo (U o8
) >t acid O ma. of T revuired pure T

R
 o—
[

sodlum hydroxide used to ructure.
Perchloric acid 000 mg. of T recuired many interfering ?ubdenc«

[
oo
e S

6 ug./ml. of T recuired

0.1-100 ng. detectable useiul for separating T and
L ts phosphate esters,

Land

[
[t
0
,_J.
=
o
o

electrophoresis 00 ny. —2 mg. a:

~J

=
o

o

xrnown

by’ I T IS Paup. L2 - £ -y e
9. Infra Red {31) , solutions of known
composition.
| s e e R L R T ST
« Fluorescent micro-~ used for localizing T
specirography (32) in tissue cells.
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Recovery of the known cuantities of T, TMP and TDP from
Selkirk wheat shows that TMP was recovered to the greatest
extent and TDP to the least with thiamine in between (Tables V
and XX). However, average recoveries were well below one hundred
per cent. This could be due to several reasons, these being
incomplete adsorption on the charcoal column and/or incomplete
elution from the column. Both reasons are invalid because
preliminary work done on the charcoal column shows the total
amount of thiamine found in the liquid percolated through the
‘charcoal and on further elution with 10% propanol was negligible.
Another reason for this low value could be absorption of T and
TMP on the Dowex column. Preliminary experiments with known
amounts of T and TMP also showed this absorption to be negligible
(approximately 1%). The low values for TDP might be due to incomplete
adsorption and/or incomplete elution from the Dowex column. Here
again preliminary experiments with a known amount of TDP passed
through the Dowex column showed this to be negligible. It seems,
then, that interfering substances due to incomplete purification
on the charcoal column can somehow inhibit complete oxidation of
thiamine to thiochrome.

The recoveries of added T, TMP and TDP from Garry oats
and Vantage barley (Tables XIII, XVI and XX) are similar to those
for Selkirk wheat except for recoveries of over one hundred per
cent thiamine. This suggests hydrolysis of TMP and TDP occurs

during the process.
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Using the cholesteryl stearate treated charcoal process of
this method for the purification step, paper chromatographic
separation according to Siliprandi and Siliprandi (19) was tried.
Ebout 25 pg. of each of T, TMP, TDP, and TTP is needed to produce
good chromatograms. Condensing these substances in cereal grains
also condenses the impurities and excessive tailing results.
Several passes through charcoal to effect sufficient purification
and usage of thin layer chromatography instead of paper chroma-
tography will speed up the process and might give a quantitative

separation.

The Revised Thiochrome procedure for the determination
of thiamine in cereal products by Bechtel and Hollenbeck (1)
was applied to all the grain samples studied, to determine the

free and total thiamine contents. vAt least two trials were

carried out with each sample, and the results are shown in Table XXI.

The average results for free and combined thiamine of the cereal
grains as determined by this method are shown in Table XXII and
a similar table (Table XXIII) by the New Chromatographic Method
of Rindi and de Giuseppe was drawn up for comparison purposes.
The outstanding difference between the results in these
+wo Tables is the higher total thiamine values obtained by the
Bechtel and Hollenbeck method. Since the free thiamine is quite
similar in both methods, the combined thiamine (determined by
difference) is much higher as determined by the above method.

The reason for this must lie in the different extraction proce-



o3

dures. In the above method, extraction was with 0.1 N sulphuric
acid in a boiling water bath for approximately ten minutes. 1In
t+he method of Rindi and de Giuseppe extraction was with 5%
(v/v) trichloroacetic acid in the cold room (approximately 0°C)
from two hours to overnight. Apparently the former method freed
all the combined thiamine whereas the latter method freed the
thiamine and thiamine phosphates only. Suppose thiamine is linked
with protein or carbohydrate or both, and also to phosphates
which may occur as free phosphates (mono-, di-, tri-, etc.)
or may be combined with protein or carbohydrates or both. Then
the results shown in Tables XXII and XXIII suggest that one
method frees all of the combined thiamine whereas the other method
frees the combined thiamine phosphates only. Thus the percentage
of free and combined thiamine varies considerably by the two
methods. For instance by the method of Bechtel and Hollenbeck,
Selkirk wheat contains 65.1% free thiamine and 34.9% combined
thiamine; whereas by the method of Rindi and de Giuseppe, 94.6%
of the thiamine obtained was due to free thiamine whereas 5.4% was
due to combined thiamine. Thus the percentages obtained by the
+wo methods must be considered together with the actual amounts
obtained.

Thus there are trace amounts of thiamine phosphates in
cereal grains but the bulk of the combined thiamine does not

occur as thiamine phosphates.
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SUMMARY

1. Thiamine, thiamine mono-, di-, and triphosphates of
several grain samples were determined according to the New
chromatographic method of Rindi and deGiuseppe. It was found
that the method was gualitative but not guantitative due to un-
favorable recoveries of known amounts of esters. However, trace

amounts of the phosphate esters were indicated.

2. Purification of the extract by this method was not

sufficient to give a good separation by paper chromatography.

3. Total thiamine as determined by the revised thio-
chrome procedure of Bechtel and Hollenbeck differed from that
obtained by the other method. However, the free thiamine was
almost the same. The combined thiamine (determined by difference)
was consequently different being much greater by the Bechtel and
Hollenbeck method. This was attributed to the bulk of the com-

bined thiamine occuring not as thiamine phosphates.
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