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(species, variety, moisture content or pa
rticle size), the drying temperature and time 
for chemical reactions in the form of esca
ping nonaqueous volatiles or oxidation, could 
be studied by the use of the tube furnace 
technique. The separation of water by heat 
may require less experience in terms of hand
ling during sample preparation, but the prob
lems of residual water still must be considered. 

Leroy [15] quantified the necessary en
ergy C by the following relation: 

C = RT log (P lP) 
c 0 

where R marks a constant, P the vapour 
pressure of the medium at the temperature 
Tc and P 

0 
the vapour pressure of the me-

dium of saturated vapour at T . As the term 
c 

P 
0
/ P tends to infinity when P tends towards 

zero, infinite energy would be necessary to 
separate all water from the matrix. Under 
practical considerations definite quantities 
of water are measured as the resolution of the 
instruments is limited [17]. The 'International 
Association of Chemists' [12] takes 
into consideration this problem of endpoint 
detection and has introduced further restric
tions. Hereafter all water is considered sepa
rated if the difference between two values 
does not exceed a defined value if the se
cond measurement is carried out 48 h later. 
This underlines the fact that the moisture 
content is always defined by a method and 
that standardized methods are necessary. 

An important quality aspect of a method 
is also the precision of the measured values. 
For the determination of the precision, repe
titions with identical working samples are de
sirable. The used pea seeds were relatively 
homogeneous, as the moisture content be
tween the single seeds varied with a variance 
of only 0.12 %2. For a working sample of 4-5 g 
20 seeds were used, which meant that the 
seeds themselves caused a variance of about 
0.006 %2. The experiments demonstrate that 
grinding is an important variance compo
nent. The smallest variance with 0.007 %2 
was measured if the particle sizes ranged 

from 0 to 5 mm and the highest variance 
with 0.089 %2 was measured when the par
ticle sizes ranged from 0 to 7.5 mm. With the 
use of whole seeds an improved variance 
could not be obtained. Matthews [18) found 
a similar precision for wheat seeds with 
average variances of 0.008 %2 for ground seeds 
and 0.017 %2 for whole seeds. Paynter and 
Hurburgh [21) measured for ground maize 
seeds a variance of 0.011 %2 and 0.052 %2 
for whole seeds. The use of whole seeds 
would have the advantage that the variance 
components as grinding and pre-drying do 
not occur. On the other hand the precision 
of the measurements depends more on the 
physical properties of the seeds which can 
cause large variance especially with relative
ly big pea seeds. Detailed experiments of 
the particle size distributions and the tem
perature distributions of the samples can 
possibly contribute to the explanation of 
this effect. 

It is desirable to obtain a grist with a standar
dized particle size distribution through grind
ing. More restrictive parameters concerning the 
particle size distribution are formulated in the 
regulations of the 'International Association 
of Cereal Chemists' or the 'International Or
ganization for Standardization' [12,13). 

Using 2 repetitions for a moisture deter
mination of a sample at a significance level 
of a=0.05, tolerances in a laboratory of 
0.24 to 0.82 % can be expected. As grinding 
can be conducted by different ISTA-Iabora
tories within a wide range, relatively large 
tolerances between laboratories of about 2 % 
must be expected. It is necessary to research 
the precision and unbiasedness of moisture de
terminations practically measured. An en
quete which concerns itself with the variance 
between laboratory results and the moisture 
distribution within a seed lot could give valu
able data on the accuracy of this difficult 
measurement. 

CONCLUSION 

A KFT may be used to research over and 
under estimations of moisture determinations 
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with an air-oven. For precise deterrnina
tions strict standardizations and continual 
enquetes are necessary. 
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