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The use of the Kjeldahl-Folin-Farmer1 method for the deter- 
mination of the total nitrogen content of biological fluids has 
proved, of such enormotis value to chemists and physiologists 
that the authors were of the opinion that the method could be 
applied in pure organic chemistry to the determination of the 
percentage of nitrogen in organic compounds. Cases frequently 
arise in which the amount of an organic compound, produced 
in synthesis or by analysis, is too small for a determination of its 
percentage of nitrogen to be carried out by the Dumas method 
or the ordinary Kjeldahl-Gunning process. The identification 
of minute amounts of organic bases, the determination of the 
composition of rare alkaloids, where it is necessary to conserve 
the supply of material, are cases to which the determination of 
nitrogen by the two above mentioned methods could not be 
applied with success. Each of them requires at least 0.2 gram 
of substance for determinations in duplicate, whereas the small 
amount of material required in the micro Kjeldahl process of 
Folin and Farmer seemed to hold out a promise of success and 
open up fields of investigation which had previously been closed.2 

The authors, however, were not aware at the time of the limits 
of accuracy of this method, and in order to ascertain this point, 
they made a series of determinations of the percentage of nitro- 
gen in urea. Since this experimental work a paper by Bock 
and Benedict3 has appeared in which the Folin-Farmer modifica- 
tion of the Kjeldahl process is adversely criticized. The number 
of experiments performed and the invariable discrepancy of the 

1 0. Folin and C. J. Farmer: this Journal, xi, p. 493, 1912. 
2 E. C. Grey: Tr. Chem. Sot., CV, p. 2204, 1914. 
3 J. C. Bock and S. R. Benedict: this Journal, xx, p. 47, 1915. 

69 

 by guest on M
ay 18, 2020

http://w
w

w
.jbc.org/

D
ow

nloaded from
 

http://www.jbc.org/
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results show quite clearly the limitations of the method. Our 
own results bring out the same point, but not to so great an ex- 
tent; indeed, the errors of experiment are found to be compen- 
sated provided a sufficient number of determinations be per- 
formed. Such a number of experiments, however, from our 
point of view was not desirable; for the fact that a greater num- 
ber than two has to be performed in order to obtain a result 
in harmonywith theory destroys one’s confidence in the method, 
and consequently we abandoned ihe process as a means of deter- 
mining the percentage of nitrogen in minute amounts of organic 
compounds. Bock and Benedict’s paper, however, opens the 
subject in a more general way and hence we think our exper- 
imental results will prove of interest to others besides our- 
selves. 

In our experimental procedure we followed the details given by Folin 
and Farmer, except that our ammonia was aspirated in the 3 HCl placed 
in a 100 cc. flask and Nesslerized direct without transference to another 
vessel. 

0.02 gm. of urea was alssolved in water and made up to 10 cc., and the 
nitrogen was determined in 1.0 cc. The calorimeter readings given repre- 
sent the mean of five consecutive closely agreeing readings. 

COLORlMETER READINO Nz PER LITER Ns IN UREA 

IXL. s7m. per cent 

2.17 0.922 j 46.08 
2.15 0.930 46.51 
2.12 0.943 47.12 
2.16 

1 
0.926 46.30 

Average 2.15 I 0.930 1 -46.56 
Theory, 0.933 I 46.60 

Thus it will be seen that the average of these four determinations 
gives a result in close agreement with theory. The errors of the 
individual determinations are compensated in this particular 
case, though they are large when reckoned in percentage of nitro- 
gen. A difference of 0.02 cm. in the calorimeter readings means 
a difference of nearly half a per cent on the percentage of nitro- 
gen, an error too great to be allowed in the calculation of the 
formula of an organic compound. That errors of this magnitude 
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are the normal errors of the method can be seen by comparing 
the results, when expressed as grams of nitrogen per liter, with 
those given in the original paper of Folin and Farmer. The 
following figures taken from that paper show the error of the 
method and the comparison with the Kjeldahl method. The 
results were expressed in grams of nitrogen per liter of urine. 

9m. 

7.9 s.1 
3.7 4.1 

10.5 10.0 
9.4 9.3 
9.3 9.1 

9m. 

8.0 

3.7 
10.2 

9.2 
9.2 

The small amount of divergence of the calorimeter readings 
in our determinations is, we believe, a normal divergence, and is 
inherent not only in this particular calorimetric process but in 
all determinations depending on the use of the calorimeter. The 
results of one of us with Mr. MacLean on a calorimetric deter- 
mination of amino-acid a-nitrogen show this same divergence,- 
about 1 per cent. Small as this is, and confirming the value of 
the Kjeldahl-Folin-Farmer method for the uses for which it was 
designed, z’ix., the determination of total nitrogen in minute 
amounts in physiological fluids, it is too large to allow of the 
extension of the method to those problems which we have indi- 
cated, and we are reluctantly compelled to abandon it. 

4 5’. J. Harding and R. IV. MacLean: ibid., xx, p. 217, 1915. 
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