
steel wire loop is required. This process of inspec- 
tion has the distinct advantage that with very little 
experience i t  is possible to obtain reproducible 
results which agree with known concentrations of 
NaCl within 0.02% without plotting cooling curves 
or removing samples for analysis. Furthermore, 
frequent inspection gives a quick and sure test of 
the integrity of the results with respect to possible 
precipitation of solute as  well as  to the possible 
increase in concentration due to  excessive ice forma- 
tion. 

DISCUSSION 

There is good evidence that  the thermistor 
thermometer is the instrument of choice for this 
work. Several modifications of the instrument 
have been used by classes of students who seem 
to prefer it to  ordinary thermometers because of 

the ease of reading the scale. The method of 
quick freezing and subsequent inspection is 
greatly facilitated by  a thermistor probe which 
allows freedom to remnve the freezing tube from 
the air bath while maintaining a permanently 
located reading scale. 
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Cyanocobalamin (Vitamin B,2) 11. 

Further Studies of the Effect of Ascorbic Acid Degradation 
Products on Cyanocobalamin” 

By A. J. BARTILUCCI, R. DiGIROLAMO, and H. EISEN 

The data presented seem to indicate that the 
stability of cyanocobalamin is affected by 
dehydroascorbic acid, a decomposition prod- 
uct of ascorbic acid. This study further 
corroborates the initial findings of the effect 
of decomposed ascorbic acid on cyanocobal- 

amin. 

N A PREVIOUS PUBLICATION (1) i t  was suggested I that  the decomposition products of ascorbic 
acid are significantly involved in the  decomposi- 
tion of cyanocobalamin in aqueous solution. 

Further investigations are reported indicating 
the effect of varying concentrations of ascorbic 
acid decomposition products on cyanocobalamin ; 
and the effect of dehydroascorbic acid, the rever- 
sible oxidative product encountered in the step- 
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wise degradation of ascorhic acid, on cyanoco- 
balamin. 

EXPERIMENTAL AND RESULTS 

Ascorbic acid was determined by titration in a 
1% oxalic acid solution with 0.1 N iodine, using 
starch T. S. as the indicator. The cyanocobala- 
min was assayed by a procedure described in the 
Difco Manual (2) using L. leichmannii 4797 ATCC 
as the test organism. The possible effect of the 
decomposition products of ascorbic acid on the 
microbial assay was not determined. Generally, 
determinations were discontinued when 50 to 75Oj, 
decomposition had taken place. 

The cyanocobalamin used was in the form of a 
0.1% trituration with mannitol as  the diluent. 
The mannitol in the concentration present did not 
appear to d e c t  the results. The ascorbic acid 
used in the study was of U. S. P. quality in a fine 
crystalline form. The water used as a solvent was 
distilled water redistilled from an all-glass still. 
The dehydroascorbic acid was obtained from the 
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TABLE I.-PERCENTAGE LOSS OF CYANOCOBALAMIN I N  ASCORBIC ACID SOLUTION AND DECOMPOSED ASCORBIC 
ACID SOLUTIONS AT 40' 

A.A. BIZ A.A. Biz A.A. Biz A.A. BIZ 
Initial 0 .0  0.0 9 . 2  0.0 23.5 0.0 68.1 ca 60 
1 week 19.4 10.6 15.5 36.7 31.4 52.8 . .  . .  
2 weeks 25.3 50.6 19.2 78.7 34.8 100.0 
1 day . .  . .  .. . .  . .  . .  68:8 67:3 
2 days . .  .. .. . .  .. .. 68.7 79.5 

TABLE II.-PERCENTAGE Loss OF CYANOCOBALAMIN 
IN SOLUTIONS OF DEHYDROASCORBIC ACID AT 40' 

cDehydroascorhic Acid, mg./ml.- 
5 1 2 . 5  25 

Initial 5 24 44 
1 day 15 40 60 
2 days 26 54 72 
3 days 36 70 .. 
4 days 46 79 .. 
5 days 54 . .  .. 
6 days 64 .. .. 
7 days 76 .. .. 

National Biochemicals Co., Cleveland, Ohio, and 
decomposed a t  225". Containers, pipets, and all 
glassware used were thoroughly washed, rinsed 
several times with glass-distilled watcr, and air 
dried before use. 

Five-hundredths per cent of propylparaben was 
included in all samples as an antimicrobial preserva- 
tive. The solutions were subdivided into one- 
ounce flint glass, screw-capped bottles and stored 
in cardboard boxes a t  40". 

The stability data of a solution initially contain- 
ing 50.0 mg./ml. of ascorbic acid and 11.0 mcg./ml. 
of cyanocobalamin stored at 40' appear in the f i s t  
two columns of Table I. 

The d e c t  of varying concentrations of ascorbic 
acid decomposition products on the stability of 
cyanocobalamin was then investigated. 

A stock solution of ascorbic acid containing 51 
mg./ml. as determined by assay, was stored a t  40". 
Progressive decomposition was followed by periodi- 
cally removing aliquot portions and determining the 
ascorbic acid content remaining therein. Three 
test solutions indicating 9.2, 23.5, and 68.1% decom- 
position of ascorbic acid were removed. 

An amount of cyanocobalamin was added to  these 
solutions which would be expected to yield a solu- 
tion containing 10 mcg./ml. Initial assays indi- 
cated a cyanocobalamin content in the first two test 
solutions of 10.7 and 11.0 mcg./ml., respectively. 
In the test solution containing the 68.1% decom- 
posed ascorbic acid, the initial microbial assay 
indicated a cyanocobalamin content of 4.0 mcg./ml. 

All solutions were stored a t  40" and the ascorbic 
acid and cyanocobalamin content determined peri- 
odically. The first two solutions were assayed at 
weekly intervals. The third solution was assayed 

daily. The results appearing in Table I indicate a 
progressive loss of cyanocobalamin in direct ratio 
to the degree of ascorbic acid decomposition. 

On the basis of the change in color observations 
previously reported (1) and the experiments re- 
ported above, an investigation of the effect of one 
of the known decomposition products of ascorbic 
acid on cyanocobalamin seemed warranted. Dehy- 
droascorbic acid is the initial oxidation product of 
ascorbic acid. While this reaction is reversible, 
further decomposition of dehydroascorbic acid 
eventually leads to extensive degradation with the 
formation of oxalic acid and 2,3-diketogulonic acid. 

Accordingly, then, each of three solutions was 
prepared to  contain 10 mcg./ml. of cyanocobalamin 
and 5 mg.. 12.5 mg., and 25 mg./ml. of dehydroascor- 
bic acid, respectively. The quantity of dehydro- 
ascorbic acid used was calculated to  be equivalent 
to the amount present in solutions containing re- 
spectively 10, 25, and 50% decomposed ascorbic 
acid based upon the assumption that dehydroascor- 
bic acid was the only decomposition product present. 
Initial microbial assays indicated from possibly 
slight to marked destruction of the cyanocobalamin 
in the solutions. 

The solutions were stored at 40° and the cyano- 
cobalamin content determined daily. The assay 
data summarized in Table I1 indicate that the rate 
of decomposition of cyanocobalamin increases as 
the initial concentration of dehydroascorbic acid 
increases. 

SUMMARY 

The stability of cyanocobalamin was shown to 
be decreased in the  presence of decomposed 
ascorbic acid. Dehydroascorbic acid, the first 
decomposition product of ascorbic acid, caused 
greater instability of cyanocobalamin in solu- 
tion than ascorbic acid. Investigations are con- 
tinuing on the effect of other known decomposi- 
tion products of ascorbic acid on cyanocobalamin, 
and i t  is expected that the results will be published. 
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