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SUMMARY
The Leco FP228 is  a new instrument 
fo r  rapid determination of to ta l  
nitrogen in meat and meat products 
using the pyro lys is  technique. The 
sample is  combusted in oxygen 
according to Dumas.
The co rre la t io n  c o e f f ic ie n t  between 
corrected Leco values and Kjeldahl 
values was 0.998 and the standard 
e rro r  of estimation 0.053 fo r  
samples containing 0.4-4.3% n i t r o ­
gen.

INTRODUCTION
During recent years, the need fo r  
rapid methods of determination of 
nitrogen in meat and meat products 
has progressively increased. The 
lack of main emission lines fo r  
nitrogen in the UV-VIS range does 
not make i t  possible to  use the 
most frequent methods of element 
analys is, namely atomic absorption 
spectroscopy. Because of th is ,  a 
number of other methods of analysis 
are used. Some of the most important 
methods of determination of n i t r o ­
gen are;

-  Kjeldahl
Since J. Kjeldahl f i r s t  described 
a method of to ta l  nitrogen 
determination in  1883 
(J. K je ldahl, 1883) th is  has 
become the most commonly used 
and most widely accepted method 
fo r  meat and meat products. In 
the Kjeldahl method, the sample 
is  heated in concentrated 
sulphuric acid w ith s a l t  and a
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Unlike the conventional nitrogen 
methods, th is  procedure is free 
from hazard and harmless to  the 
environment.

Reference method
A ll the Leco resu lts  were compared 
w ith the Kjeldahl re su lts .  Kjeldahl 
is  the o f f i c ia l  method in 
Scandinavia (Annon, 1976).

RESULTS AND DISCUSSION 
The corre la t ion  between Leco and 
Kjeldahl values in meat and meat 
products is  shown in Table 1.

The samples contained 0.4-4.3% 
nitrogen, according to  K je ldahl.
The Leco mean values are 0.016% of 
a un it  higher than the Kjeldahl 
values. The standard e rro r of 
estimation and the co rre la t ion  
c o e f f ic ie n t  indicates tha t the two 
methods are of almost equal value.
A paired t - t e s t  showed a s ig n i­
f ic a n t  d iffe rence between the two 
methods at a confidence level of 
95%.

This s ig n i f ic a n t  d iffe rence between 
the two methods probably depends on 
the fa c t ,  tha t the Kjeldahl method 
measures the prote in  'n itrogen ' 
while the e f f ic ie n t  Leco combustion 
l ibera tes  a l l  chemically-bound 
n itrogen .

I f  a l l  the Leco values were reduced 
by 0.016% of a u n it  no s ig n if ic a n t  
d iffe rence between the two methods 
would be able to be detected using 
the paired t - t e s t  (Table 2).

The high water content in meat 
samples causes problems with 
moisture removal a f te r  combustion. 
This problem can probably be solved 
by using a water condensor instead 
of the f i r s t  water absorption tube.

Figure 2 shows the l in e a r  regression 
l in e  between Kjeldahl and reduced 
Leco values. The good agreement 
between the two methods is evident.
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CONCLUSIONS
The fo llow ing conclusions can be 
drawn :
1. The Leco method is  very fa s t 

and harmless to the environment.
2. In comparison w ith K je ldahl, 

the Leco nitrogen resu lts  were 
constantly 0.16% of a un it  
higher. The s ta t is t ic a l  ca l­
cu la tions were made using the 
corrected Leco values.

3. The corrected Leco values were 
in close agreement w ith the 
Kjeldahl values.
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Thermal Conductivity

' v e -,
Leco FP228 Flow diagram.

T*b]e ^
S ta t is t ic a l  summary of Leco and Kjeldahl values.
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>  2.

^ c t e (jS|'a’t i s t ic a l  summary of
Leco and Kjeldahl values

p r e s s io n  Paired 
t - t e s t
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Figure 2. Nitrogen values, as obtained using the Leco and 
Kjeldahl methods, on the same samples.

520




