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A Justification for Using a Whole-Grain Oven Method to Determine 
Soybean Moisture Contentl 
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Three air-oven mois ture  methods ,  AOCS Ac 2-41, 
AACC 44-18 and the  off ic ial  USDA method,  were  com- 
pared on 20 samples  o f  1987 crop soybeans .  The AOCS 
method is  a whole-grain method,  the  other  two are two- 
stage,  ground-grain methods .  The average  d i f ference  
b e tween  the  AOCS and USDA me t hods  was  0.04 per- 
centage  points  wi th  a standard deviat ion o f  0.18 
points.  The AOCS method  can be used  interchangea-  
bly with the  USDA method  for cal ibration o f  moisture  
devices .  The AACC method  averaged 0.15 and 0.19 
points  higher than the  AOCS and USDA methods ,  
respectively.  

Oven-dry methods  are  usually used by analyt ica l  labora-  
tories to de termine  soybean mois ture  content .  The soy- 
bean marke t  uses one of several  electronic mois ture  
meters  that ,  presumably,  a re  ca l ibra ted  against  an oven 
method.  

Electronic mois ture  meters  have, as a basis of cal ibra-  
tion, the  United States  Depar tmen t  of Agricul ture  
(USDA) two-stage ground-grain  method  (1). All mois ture  
meters  or o ther  mois ture  devices used for soybean t r ad -  
ing should be ca l ibra ted  to agree with this  s t andard .  This 
me thod  is slow and compl ica ted  because  any samples  
over 10% mois ture  mus t  be p redr ied  for 14-16 hr  to pre-  
vent  mois ture  loss during grinding. The second stage is 
drying of 5-10 g of ground mater ia l  for  one hr  a t  130°C. 
Other  d i sadvantages  of the  USDA method  are  po ten t ia l  
effects of varying par t ic le  granular i ty  and  the  need for a 
relatively large (50 g) sample  in the  p redry ing  stage. 
Although oven me thods  are  by na tu r e  empirical ,  all 
USDA-approved methods  were adop t ed  af ter  compari -  
son to the  more theoret ica l ly  sound Karl  Fischer  t i t ra t ion  
me thod  (2). The in t roduct ion  of whole-grain near-  
inf rared t ransmiss ion  analyt ical  ins t ruments  increases 
the  need for a s impler  oven method  because,  unlike elec- 
t ronic  mois ture  meters,  near - inf ra red  units  may  require  
individual-uni t  cal ibrat ion and more  f requent  cal ibrat ion 
updating.  
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Two commonly  used oven methods  were chosen for 
compar ison  with the USDA m e t h o d - - t h e  Amer ican  Asso- 
ciat ion of Cereal Chemists '  (AACC) ground-grain  method  
44-18 (3), and  the Amer ican  Oil Chemists '  Society (AOCS) 
whole-grain method  Ac 2-41 (4). Both the  USDA and  
AACC methods  are  two-stage methods  requir ing the  
room-ai r  drying per iod  of 14-16 h r  before grinding. The 
AACC method  specifies drying for two hr  a t  135°C. The 
USDA method  is also listed by AACC as method  44-15A 
(5). The AOCS method  specifies drying 10 g of whole 
beans for three  hr  at  130°C. Whole grain methods  are  
inherent ly  s impler  and  easier  to incorpora te  into an 
ins t rument  cal ibrat ion procedure .  

The purpose  of this s tudy  was to establish tha t  the  
AOCS method  would give resul ts  comparab le  to the  USDA 
method.  

MATERIALS AND METHODS 
Twenty samples  of soybeans were r andomly  selected 
from our  inventory of 1987 crop  soybean samples.  These 
samples  were c leaned over a 4.0-mm x 14.4-mm slot ted 
screen. Each sample  was divided into four subsamples  
with a Boerner  divider. One subsample  was used for each 
oven method,  and  one was held back as a file sample.  
Moisture de te rmina t ions  were made  according to 
method  requirements .  Three repl icates  were taken  from 
each subsample.  A Wiley In te rmed ia te  mill with 20-mesh 
screen was used to grind for the  USDA and AACC 
methods.  

RESULTS AND DISCUSSION 
The average mois ture  contents  are  for the  three  mois ture  
methods  shown in Table 1. 

The slightly higher values from the AACC method  can 
be a t t r i bu ted  to the  higher oven t e m p e r a t u r e  (135 vs 
130°C) and longer heat ing t ime (two vs one hr). Of more 
impor tance  is the  close agreement  between the AOCS 
whole-grain method  and  the  USDA method.  These 
me thods  can therefore  be used interchangeably.  The dif- 
ferences between me thods  were  not  cor re la ted  with 
mois ture  con ten t  over the  range of these data ,  6.84% to 
13.18% by the  USDA method.  

TABLE 1 

Moisture Content of 20 Soybean Samples by Three Air-Oven Methods 

Moisture content 

AOCS a AACC a USDA a 

Differences 

AOCS-AACC AOCS-USDA AACC-USDA 

Average, 10.50 10.65 10.46 0.t 5 b 0.04 0.19 b 
% (n=20) 
Std. Dev., 1.202 1.210 1.209 0.18 0.18 0.06 
points 

aAOCS Ac 2-41 (4), AACC 44-18 (5), USDA official (1). 
bSignificantly different from 0.00 (P = 0.05). 
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S u b s t i t u t i o n  of  t h e  AOCS m e t h o d  Ac 2-41 for  t h e  USDA 
a i r -oven  m e t h o d  will  give s imi l a r  m o i s t u r e  r e su l t s  for  soy- 
beans ,  w i th  less t ime  inves t ed  a n d  less s a m p l e  de s t roye d .  
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