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ABSTRACT 
 
This article deals with the results of measuring amino acid content in the peas 
grown using the new organic soil conditioner produced by Bioelements limited 
(York, UK, info@bioelements-agro.com). The product was developed by the 
researchers from the UK, Belgium, Russia and certified for the use in organic 
farming by the Soil Association (United Kingdom). The study showed that the use 
of organic had facilitated the growth of pea yields and increased the content of 
various amino acids in the peas. 
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INTRODUCTION 
 
Now that the global crop production switches from 
chemical-based farming – which is currently prevalent – to 
organic farming, microbiology should become the priority 
area. The reason is that biology is basic to all the other 
factors having impact on soil fertility. It is common 
knowledge how soil micro-organisms (Asaka, 1996; 
Whipps, 2001; Zehnder et al., 2001; Atilla et al., 2010; 
Andrews et al., 2012) contribute to creating conditions for 
plant nutrition. 
As at today, the global market has many bacterial soil 
amendments with different methods of application (those 
added to mineral fertilizers, seeds, water, sprayed prior to 
cultivation or plowing, etc). Farmers use such soil 
amendments to fix nitrogen, improve phosphorus 
nutrition, cleanse the soil from pesticide residues and 
pollutants, and for other purposes. These technologies 
improve the health of the soil-plant system and help 
produce eco-friendly foods. 

The use of non-pathogenic sporogenous soil bacteria – 
especially bacillus (Zavalin, 2011) – that dwell in the plant 
roots opens up great opportunities for farming. In terms of 
technology, the endospores of Bacteria, subtilis 
outperform live cells, since they are sturdier than 
vegetable cells and remain viable for many years if the 
product is stored in proper conditions. The endospores are 
also tolerant to extreme pH levels and far more tolerant to 

drying, when made into powder. Besides, their production 
technology is relatively simple and based on industrial 
fermentation. 

In this study, we examined the action of the organic 
bacterial soil amendment on the content of amino acids in 
the peas grown in sandy loam sod-podzolic soil. 
Peas are the most widespread and important legume crop 
with pulses containing up to 30% protein. No other 
organic substance plays as important a role in a live 
organism as protein. The protein deficit in a diet disrupts 
the vital processes in an organism and leads to grave 
consequences, which is why the increase in vegetable 
protein content is a major objective for crop farming. 
However, protein content is not the sole criterion of food 
quality, since the impact of protein on a live organism may 
vary depending on amino acid composition. 
 
 
MATERIALS AND METHODS 
 
Specifics of the organic soil conditioner 
 
This product was developed by the researchers from the 
UK, Belgium, Russia and certified for use in organic 
farming by the Soil Association (United Kingdom). Organic 
is manufactured by Bioelements limited (York, UK). The 
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Table 1: Amino acid content in the peas. 
 

Amino acid name 

 

Mean content in the trial samples, 

g/kg DM 

 

 

% Change against the reference samples 

organic Reference 

Lysine 26±1.0 24 +8.3 

Isoleucine 15±0.7 15 0 

Leucine 28 25 +12.0 

Histidine 8.4 8.3 +1.2 

Methionine 4.7 4.6 +2.2 

Phenylalanine 17 16 +6.3 

Threonine 12 13 -7.7 

Tryptophane 2.8 2.4 +16.6 

Valine 16 16 0 

Glutamic acid 56 48 +16.7 

Aspartic acid 44 39 +12.8 

Arginine 33 29 +13.8 

Glycine 14 14 0 

Serine 13 13 0 

Cystine+cysteine 2.4 2.4 0 

Total amino acids 292.3 269.7 +8.4 

incl. the key amino acids 129.9 124.3 +4.5 

 
 
product contains unique soil bacteria dwelling in fertile 
chernozemic soils, including the sporogenous B. subtilis, 
food enzymes, vitamins, micronutrients, a buffer and a 
nutrient medium. This soil conditioner is made in powder 
form and can be stored for 3 years at a temperature from 
+5 to +25°С. 

 
 

Experiment design 
 
In our experiment, we divided the samples into reference 
ones and those treated with organic. The peas of the 
Gryozy ("Dreams") variety were sown on 50 m2 trial plots 
with 4 replications. The bacterial soil conditioner was 
applied twice during the vegetation at an interval of 
1 month. Prior to the application, organic was dissolved in 
water at a rate of 10 g of the product per plot and then 
sprayed over the crops, followed by tillage of the soil. A 
sugar pea variety that was short-seasoned (60 to 75 days 
from germination to maturity), cold-resistant and hardy 
was used. The mature plants were medium-grown (50 to 
60 cm in height) and had 7 to 8 cm long pods with 7 to 9 
sweet pulses each. The pulses had excellent palatability 
and nutritional value. The amino acid composition of the 
peas was determined by capillary electrophoresis using 
the Kapel-105M analyzer. 
 
 
RESULTS AND DISCUSSION 
 
Table 1   shows  the  results  of  measuring  the  amino  acid 

content in the tested peas. During the experiment, the 
impact of organic on the synthesis of 16 amino acids, 
including such basic ones as histidine, isoleucine, leucine, 
lysine, methionine, phenylalanine, threonine, tryptophane 
and valine were evaluated. 

As seen by the presented data, the total content of these 
amino acids in the peas treated with organic increased by 
8.4% against the reference samples. Specifically, the amino 
acid content in the treated samples was 292.3 g/kg of dry 
matter vs. 269.7 g/kg of dry matter in the reference 
samples. The total content of key amino acids in the 
samples treated with organic was 4.5% higher and 
amounted to 129.9 g/kg of dry matter vs. 124.3 g/kg of dry 
matter in the reference samples. 

The use of the product caused an increase in the average 
content of the following 9 amino acids: glutamic acid 
(+16.7%), tryptophane (+16.6%), arginine (+13.8%), 
aspartic acid (+12.8%), leucine (+12%), lysine (+8.3%), 
phenylalanine (+6.3%), methionine (+2.2%) and histidine 
(+1.2%). At the same time, the samples treated with the 
product demonstrated no change in the concentration of 
isoleucine (15 g/kg DM), valine (16 g/kg DM), glycine 
(14 g/kg DM), serine (13 g/kg DM), cystine+cysteine 
(2.4 g/kg DM) with threonine content dropping by 7.7% 
against the reference samples. 

The biological value of peas depends on the content of 
key amino acids in the protein. The key amino acids with 
the highest content in peas are leucine (25 to 28 g/kg DM), 
lysine (24 to 26 g/kg DM), phenylalanine (16 to 
17 g/kg DM) and valine (16 g/kg DM). Peas are a good 
source of lysine, the least available  amino  acid.  Lysine   is 
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necessary for the synthesis of nucleoproteins, which are 
the most essential proteins in an organism. If this amino 
acid is absent, the formation of connective tissues is 
delayed. In our experiment, the lysine content in the peas 
treated with organic grew by 2 g/kg DM. Methionine, 
which contains sulphur, demonstrates antioxidant 
properties due to having SH-groups in its structure. 
However, this amino acid is limiting for the pea proteins. 
After the use of organic, its content increased from 4.6 to 
4.7 g/kg DM, respectively. 

After a set of complex reactions, tryptophane was 
converted to biologically active metabolites, which 
influenced the work of circulatory, nervous, endocrine, 
digestive and respiratory systems. Thus, it plays a leading 
role in the regulation of basic functions of an organism. 
The use of organic increased its content from 2.4 to 
2.8 g/kg DM (+16.6% vs. the reference samples). 

Threonine was the only key amino acid whose 
concentration was reduced by the use of the soil 
conditioner. However, its content both in treated and 
reference samples greatly exceeded human needs. 
Threonine is needed for maintaining the protein balance in 
an organism. Valine, leucine and isoleucine are amino acids 
with marked functional activity. Therefore, their content in 
peas is sufficient to cover need for amino acids. 
Phenylalanine is active in the synthesis of collagen and 
connective tissues and stimulates the function of the 
circulatory system. Its content in the peas was sufficient 
(16 to 17 g/kg DM). 

Apart from measuring amino acid content, the yields of 
the peas tested were rated and the mean productivity of  
the samples treated with organic found to be 3.6 t/ha 
(+38.5%) vs. 2.6 t/ha for the reference samples. 
 
 
Conclusions 
 
This confirms that the organic soil conditioner facilitated 
the increase in the content of many amino acids  (glutamic  
acid, tryptophane, arginine, aspartic acid, leucine, lysine, 
phenylalanine, methionine and histidine) and the growth 
of pea yields. 
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