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Soybean is an important leguminous crop known for its high valued protein and oil, having food, 

feed and industrial uses (Aghaei et al 2009). Besides oil and protein, its seeds contain several 

nutritional and anti-nutritional factors. The location in which soybean is grown can affect the 

composition of soybean seed (Zhe et al 2010). In the present study, four soybean genotypes (SL 

900, SL 958, EC 457161 and SL 744) were evaluated for nutritional (oil, fatty acids, protein, 

total sugars and sucrose content) and anti-nutritional (trypsin inhibitor activity, phytic acid, 

phenol, tannin and saponin content) factors under six locations in Punjab (India). Cultivars 

significantly differed for oil content, oleic acid, linoleic acid and linolenic acid content. The 

variety, SL 958 had highest oil (20.7%) and oleic acid (21.5%) and lowest lionoleic (52.8%) and 

linolenic (6.3%) acid. The genotype, SL 744 recorded highest value for linoleic acid (55.4%) and 

SL 900 had highest linolenic acid (7.8%). Evaluation of genotypes for oil and fatty acid 

composition showed that location did affect on oil and oleic acid content whereas palmitic acid, 

stearic acid, linoleic acid and linolenic acid were not affected by location. Oil content and oleic 

acid varied among locations from 18.2 to 22.1 per cent and 22.2 to 24.7 per cent, respectively. 

Protein, trypsin inhibitor activity, sucrose, phytic acid and phenol contents were significantly 

affected by growing location while the location effect for total sugars, tannin and saponin content 

was non-significant. Over the locations, protein content varied from 32.1 to 38.4 per cent, trypsin 

inhibitor activity from 43.4 to 47.5 TIU/g, sucrose from 24.4 to 33.0 mg/g, phytic acid from 5.4 

to 9.2 mg/g and phenol content from 24.2 to 33.9 mg/g. Significant differences among locations 

for some seed compositional traits indicated the importance of location in case of growing 

soybean for particular purpose.  
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Importance of soybean 

Unique chemical composition 

Good nutritional value 

Functional health benefits 

Versatile end uses  

Wide range of geographical adoption  

 



Some facts about Punjab agriculture: 

 

• Rice-wheat is main crop rotation. 

•  Depletion of underground water. 

•  Over production of paddy. 

•  Economy of state crippled due to huge subsidy on 
electricity. 

 

 





Solution 

Crop diversification : 

•  Soybean  

•  Pulses 

•  Maize 
 

 



Shortfalls in soybean 

Oxidative instability of oil 

  Trypsin inhibitors 

  Hemagglutinins or lectins,  

Saponins,  

Phytate,  

Oligosaccharides,  

Tannins  

Lipoxigenase. 

 



Genotypic x environmental interaction 

 The location/environment in which soybean is grown 
can affect the composition of soybean seed  

 

      (Zhe et al 2010) 



Objective 

To study the effect of genotype and 
location on seed compositional 
characters in soybean. 



Material and Methods 
 Genotypes : SL 900, SL 958, EC 457161 & SL 744 

 Locations   : Six locations in state of Punjab (India) 

      Gurdaspur 

      Hoshiarpur 

      Langroya 

      Ludhiana 

      Ladhowal 

      University Seed Farm, Naiangarh  

 



Material and Methods…. Contd. 

 Observations recorded 

 Nutritional : Oil, fatty acids, protein, total sugars and 
sucrose content 

 

 Anti-nutritional  : Phytic acid, phenol, tannin and 
saponin content 



Mean values for different genotypes 
Character Genotype 

SL 900 SL 958 EC457161 SL 744 

Palmitic (%) 10.8 11.8 10.8 11.1 

Stearic (%) 3.6 4.0 3.4 3.9 

Oleic (%) 23.0 24.5 23.8 22.0 

Linoleic (%) 52.8 52.4 55.1 55.4 

Linolenic (%) 7.8 6.3 6.7 7.2 

Protein (%) 35.5 34.2 35.6 35.9 

Oil (%) 19.1 20.7 20.3 20.5 

Total sugars (mg/g) 58.7 51.4 51.7 48.1 

Sucrose (mg/g) 28.1 31.4 29.2 27.4 

Phytate (mg/g) 6.2 8.2 6.4 7.8 

Phenols (mg/g) 30.3 30.5 31.5 31.6 

Tannins (mg/g) 16.9 16.8 17.3 17.1 

Saponins (mg/g) 2.07 2.17 2.15 2.44 



Mean over different locations 
 

Character Location 

Ldh. Gdp. Ladhow NG Lang. Hsp 

Palmitic (%) 11.2 11.2 10.6 11.2 10.9 11.1 

Stearic (%) 3.9 3.9 3.9 3.7 3.8 3.3 

Oleic (%) 24.7 22.5 24.1 23.4 22.2 23.2 

Linoleic (%) 51.9 53.0 53.9 54.4 55.6 54.7 

Linolenic (%) 7.1 6.5 6.8 7.2 7.2 7.3 

Protein (%) 35.1 38.4 36.2 34.2 35.8 32.1 

Oil (%) 20.4 18.2 19.3 22.1 19.0 21.9 

Total sugars (mg/g) 61.5 48.2 45.5 54.2 55.5 50.0 

Sucrose (mg/g) 29.8 26.2 31.8 24.4 33.0 29.1 

Phytate (mg/g) 9.2 8.6 6.4 5.4 8.1 5.5 

Phenols (mg/g) 24.2 29.5 30.9 33.7 33.6 33.9 

Tannins (mg/g) 16.1 16.2 18.0 18.2 17.6 16.2 

Saponins (mg/g) 2.03 2.10 2.00 2.47 2.26 2.38 



Conclusions 
 Cultivars significantly differed for Stearic acid, oleic 

acid, linoleic acid and linolenic acid content, total 
sugars, sucrose, phytate and saponins. 

  All the characters except for palmitic acid were 
affected by location. 

 Significant differences among locations for most of 
seed compositional traits indicated the importance of 
location in case of growing soybean for particular 
purpose.  


