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Note on the Quantitative Determination of 
Menadione Sodium Bisulfite* 

By KARL 

A modification of the U. S. P. XI1 assay 
method for Menadione Sodium Bisulfite is 
proposed. Menadione is liberated from a 
water solution of menadione sodium bisulfite 
by the addition of sodium hydroxide, ex- 
tracted with ether, and determined gravimetri- 

cally after evaporation of the solvent. 

HE water-soluble addition product with T anti-hemorrhagic activity which forms 
when menadione is shaken with concentrated 
sodium bisulfite solution (1, 2) is, according 
to  Menotti (3), a simple addition product 
of the formula CllHsOz.NaHSO3.3Hz0. 
Menotti was the first to describe the de- 
composition of the addition product with 
ammonium hydroxide to give free rnena- 
d.one, and the application of this reactio? 
for the quantitative determination of mena- 
dione bisulfite. This method is described 
in the current edition of the U. S. Phar- 
macopoeia for the assay of the product (4). 

Menotti ( 3 )  has discussed also the color 
reaction of Craven (5) and of Pinder and 
Singer (6) for the quantitative determination 
of menadione bisulfite. These observations 
of Menotti on the reaction with ammonium 
hydroxide, and the color reaction have been 
confirmed by us. The results obtained by 
the colorimetric assay are, however, invari- 
ably low due to the presence of bisulfite. 
This causes a rapid fading of the color, 
especially when an excess of bisulfite or of 
sulfur dioxide is used to protect solutions 
from oxidation. 

While Menotti has reported recoveries of 
95 to  98 per cent of menadione from the 
addition product by decomposing with 10 
per cent ammonia water, and his method has 
been adopted by the U. S. P., the method in 
our hands has some shortcomings. The 
free quinone is attacked by ammonia and 
strong alkalies, giving yellow to orange 
colored soluble products. The filtration also 
does not proceed very satisfactorily. 

Therefore, we have devised a modified 
method, which has been used in our labora- 
tory since April, 1943, with excellent results. 
Dilute sodium hydroxide solution is added, 
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and the liberated menadione is extracted 
with ether and determined gravimetrically 
after cautious evaporation of the solvent. 
With this method we have obtained con- 
sistent results for over one year with an er- 
ror of not more than 0.5 per cent. 

EXPERIMENTAL 

An aliquot of the solution containing about 100 
mg. of menadione (approximately 200 mg. addition 
product), or a corresponding amount of the powder, 
is transferred to a separatory funnel. One drop of 
phenolphthalein indicator and just enough 0.1 N 
NaOH solution, to produce a permanent pink color, 
is added. The menadione is now extracted with five 
successive portions of ether, using 25, 20, 20, 15, 
and 15 ml.; after the second extraction more alkali 
is added (approximately 5 ml. 0.1 N NaOH) in 
order to insure complete decomposition. The com- 
bined ether extracts are filtered through a cotton 
plug into a tared beaker, the funnels are carefully 
washed with small quantities of ether, and the sol- 
vent is then evaporated by cautiously heating the 
beaker on a water bath with a fan blowing air 
over the mouth of the beaker. The last few milli- 
liters of the ether are blown off without heating. 
The beaker is then brought to constant weight by 
keeping it overnight in a vacuum desiccator over 
phosphorus pentoxide. 

Table I gives assay results of ampul solutions 
prepared in our laboratories. 

TABLE I--ASSAY RESULTS OF AMPUL SOLUTIONS 

I Assay - 
Before After 
Filling Filling, 

Ampul Solution Sample mg./l M1. Mg./l MI. 
Menadione bisuliite, 

2 mg. menadione 
per 1 ml. 1 2.03 2.05 

2 2.03 2.05 
3 2.08 2.09 
4 2.20” 2.00 

2.28 .. 
Special solution, 1 

mg. menadione 
per 1 ml. 5 1.04 .. 
a Adjusted before filling. 
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