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     Basic  statistics for  physicochemical and  cooking  qualities of 9 tested  soybean  accessions   Traits   Mean  Max  Min  CV (%)   
 Physicochemical  parameters         
 Seed weight    / g /  0,21  0,24  0,19  8,8 
 Seed  density    / g*ml-1/  0,78  0,74  0,82  3,1 
 % seed coat     / % /  6,56  5,9  7,3  7,2 
 Ash    / % /  6,19  6,60  5,56  5,6 
 Protein     / % /  36,5  37,3  35,1  1,8 
 Lipids     / % /  24,6  26,2  23,7  3,4 
 Cooking  quality         
 Hydration  capacity   / g* seed-1/   0,28  0,31  0,24  7,8 
 Hydration  index    1,30  1,35  1,23  2,9 
 Swelling capacity     /ml*seed-1/  0,28  0,33  0,25  9,3 
 Swelling  index   1,03  1,17  0,97  6,0 
 Conductivity     /µS*cm-1*g-1/  22,9  25,9  18,4  10,0 
 Cooking time  80%     /min./  26,3  37,5  22,4  16,1   

Association /Pearson  correlation coefficients/ among physicochemical and cooking quality  traits in dry bean /upper  diagonal/ and  
soybean /lower diagonal / accessions  

  
Traits 

Traits number 
1 2 3 4 5 6 7 8 9 10 11 

1.    Seed  weight   -0,34 -0,52* 0,26 -0,04 0,97* 0,23 0,96* 0,28 -0,58* 0,15 
2.    Seed density 0,24   0,26 -0,39* -0,16 -0,33 0,08 -0,32 0,02 0,39* -0,09 
3.    Seed coat  content -0,17 0,22   0,09 0,04 -0,53* -0,05 -0,49* -0,01 0,38* 0,07 
4.    Ash content 0,33 0,57 0,75*   0,07 0,17 -0,16 0,16 -0,29 -0,26 0,25 
5.    Protein content  0,38 0,42 -0,15 0,25   0,05 0,16 0,06 0,06 -0,16 -0,15 
6.    Hydration  capacity per  seed 0,37 -0,13 -071* -0,38 0,60   0,38* 0,99* 0,38* -0,59* 0,05 
7.    Hydration  index 0,48 0,72* 0,64* 0,95* 0,31 -0,29   0,38* 0,60* -0,06 -0,42* 
8.    Swelling  capacity per seed 0,27 -0,17 -0,72* -0,46 0,32 0,91* -0,34   0,44* -0,57* 0,02 
9.    Swelling index -0,07 0,26  -0,06 -0,04 -0,05 0,21 0,15 0,53   0,07 -0,18 
10.  Conductivity 0,49 0,71* 0,60 0,81* 0,19 -0,30 0,90* -0,37 0,06   -0,44* 
11.  Cooking  time  80% -0,95* -044 0,05 -0,55 -0,44 -0,27 -0,65* -0,20 -0,02 -0,61*   

Legumes seeds play an important  role in the  traditional  diet of many peoples  of the  world and  are  valuable basic material for food  and animal feeding  
industries  as well as  for non-food products. Seeds  are  a rich  sources of protein, starch, oil, minerals, vitamins and have  also important health protective 
compounds. Grain acceptability for human consumption depends not only on its nutritional quality, but also on its cooking and hydration characteristics. The 
thermal treatment of grains has nutritional implications, since it develops adequate flavor and texture for consumption, and inactivates antinutritional factors, 
improving protein digestibility. Prolonged cooking time causes minerals, vitamins and proteins loss.  
Despite its significant nutritional composition, bean consumption has been reduced due to limited meal preparation time. Therefore, its importance for the 
development of cultivars with shorter cooking time becomes evident.  

With the growing use of pulses and soybean in human nutrition and the increase in the consumption of its derivatives, there is a need to study the varietal  differences 
of its physical, chemical and cooking characteristics and association among them. 

Physicochemical and cooking  properties of 23 dry bean local  
population from together  with two cultivars as  controls  from  
Polish  Gen Bank  and  9 soybean genotypes adapted  to norther 
latitude included  seven cultivars and two breeding  lines were 
determined. The following characters were analyzed: seed  weight,  
seed density, contents of seed coat, protein and ash, hydration 
capacity, hydration index, swelling  capacity, swelling index, 
electric conductivity and cooking time. All evaluated common 
bean  and  soybean  accessions were grown under the same 
agroclimatic conditions. 

Significant  variation was  observed in most of  the  evaluated  
attributes among  local populations  of  dry  bean. Wide  variation 
were  observed  in seed  weight, hydration capacity,  swelling  
capacity and electric conductivity with CV% values 30.5, 32.4, 
32.8 and 35.3 respectively, suggesting that there are considerable 
levels of genetic diversity. Substantial variation were  found  in 
seed coat  content (CV% 14,1) and cooking   time (CV% 16,7)  
among  tested  accessions of dry bean. 
Tested  soybean genotypes  differed  significantly  for all  
evaluated  traits  however  with much  lower variation  among  
genotypes, except for cooking  time,  in comparison to dry bean, 
indicating  narrow  genetic  diversity among soybean accessions.  

Few significant  correlation coefficients  were  common  for  both  
species  e.g.  seed  coat  content was negatively correlated with 
hydration and swelling capacities and positively with 
conductivity  of  soaking  water.  Cooking  time was negatively  
correlated  with conductivity  of  soaking water  and  also  with  
hydration  index.  Besides  several significant  correlations  were  
found either only for dry bean  or soybean. The results  showed  
substantial  variability  in dry bean and  soybean in  cooking  
time. From breeding standpoint, high variability suggest that it  
should be possible to obtain appreciable responses in selection 
for this trait and develop cultivars for human consumption with 
important decrease in cooking time. Dry bean and soybean 
cultivars with fast-cooking grains save time and energy. These 
results are also potentially useful for the  efficient conservation 
of  biodiversity. 

  Basic  statistics for  physicochemical and  cooking  qualities of 25 tested  bean  accessions    Traits   Mean  Max  Min  CV (%)   
 Physicochemical  parameters         
 Seed weight    / g /  0,44  0,69  0,18  30,5 
 Seed  density    / g*ml-1 /  1,19  1,32  1,08  4,7  % seed coat     / % /  7,66  10,92  5,90  14,1 
 Ash    / % /  3,89  4,38  3,59  5,4 
 Protein     / % /  22,6  23,3  20,9  2,7 
 Cooking  quality          
 Hydration  capacity    / g* seed-1 /  0,46  0,68  0,19  32,4 
 Hydration  index    1,04  1,14  0,97  4,4 
 Swelling capacity     /ml*seed-1/  0,47  0,75  0,17  32,8 
 Swelling  index   1,25  1,43  1,00  8,3 
 Conductivity     /µS*cm-1*g-1/  21,9  36,3  11,5  35,3 
 Cooking time  80%     /min./  18,8  24,6  12,0  16,7  
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