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Abstract
Soy protein is the most inexpensive source of high-nutritional quality protein and 

therefore is the world’s predominant commercially available vegetable protein. In order 
to keep this levels of fat and proteins at higher standards studies need to be develop in 
order to highlight the factors affecting soybean quality. A special attention should be 
showed to the management of fertilizers since high quantity of fertilizers could have 
negative effects on soy bean quality. Taking into account this preoccupations the aim of 
our research was to analyze the variations in soybean protein and fat content and thru 
this to highlight the optimum management of nutrients for achieving high quality soy 
products. The experimental field was placed in the Agricultural Research Development 
Turda (ARDS) in 2013. The biological material consists in a genotype of soybean created 
at ARDS Turda – Onix variety. The experimental plots were installed after the subdivided 
parcel method and were fertilized with 4 different doses of gulle (G1-0 t/ha gulle –
control; G2 – 5 t/ha gulle; G3 – 10 t/ha gulle and G4 – 15 t/ha gulle. In order to 
accomplish our goal we followed soy content in protein and fat under the influence of the 
inputs applied. The results showed an interesting evolution of soybean chemical content 
under the influence of organic fertilization.
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INTRODUCTION

Soybean has an extraordinary 
economical value due to it’s
importance in food, vegetable oil and 
bio oils industry. Soy oil has a good 
quality and occupies the first place in 
worldwide production of vegetable 
fat (75 – 85 %, ADU - DAPAAH et 
al., 2004; MoFA and CSIR, 2005). 
The seeds have a rich content in 
protein (27,0 – 50,0 %), unnitrogen 

extracts (23 – 30%), fat (18 – 22%), 
vitamins  (A, B1, B2, C, D, E, K, P) 
an mineral salts (MUNTEAN et al.,
2011), being able to deliver a meal 
with high nutritional value. Soy 
protein is the most inexpensive 
source of high-nutritional quality 
protein and therefore is the world’s 
predominant commercially available 
vegetable protein. Additionally, 
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several putative health-beneficial 
substances (e.g., isoflavone, saponin, 
oligosaccharide, phospholipid, 
polypeptide and dietary fiber) have 
been identified in soybeans, leading 
to an increased interest in and 
demand for soybean and soy-based 
products (LEI MA et al.). In order to 
keep this levels of fat and proteins at 
higher standards studies need to be 
develop in order to highlight the 
factors affecting soybean quality. A 

special attention should be showed to 
the management of fertilizers since 
high quantity of fertilizers could 
have negative effects on soy bean 
quality. Taking into account this 
preoccupations the aim of our 
research was to analyze the 
variations in soybean protein and fat 
content and thru this to highlight the 
optimum management of nutrients 
for achieving high quality soy 
products. 

MATERIAL AND METHOD

The experimental field was placed in 
the Agricultural Research 
Development Turda (ARDS) in 
2013.

The biological material
consists in a genotype of soybean 
created at ARDS Turda – Onix 
variety. 

The experimental plots were 
installed after the subdivided parcel 
method and were fertilized with 4 
different doses of gulle (G1-0 t/ha 

gulle – control; G2 – 5 t/ha gulle; G3 
– 10 t/ha gulle and G4 – 15 t/ha gulle. 
In order to accomplish our goal we 
followed soy content in protein and 
fat under the influence of the inputs 
applied. 

The soil has a good content in 
humus (3,5%), P and K (Figure 1B). 
The chemical analysis of gulle 
showed a content in N of 0.730 ppm, 
P of 112 ppm and K of 3438 ppm 
(Fig. 1A). 

Fig.1. Chemical content of gulle (A) and soil (B)Fig.1. Chemical content of gulle (A) and soil (B)
A                                                                              B           
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The climatic condition registered in 
the year 2013 were favorable for 
soybean crop, with an annual 

average temperature of 10.40 C and a 
annual sum of rainfall of 523.2 mm 
(Fig. 2).

Fig. 2. Climatic condition registered in 2013

Protein content was determined after 
Kjeldahl method and fat content after 
Soxlet method in the Chemical 
analysis laboratory from ARDS 

Turda. The paper presents data 
recorded in the year 2013. Statistical 
interpretation of data was made 
using Polifact program.

RESULTS AND DISCUSSIONS
  
Analyzing the influence of 
fertilization with gulle on soy protein 
content we observe increases from 
39.99 % on control variant to 41.22% 
on the variant fertilized with 15 t/ha 
gulle (table 1). While fertilization 
with 5 t/ha gulle lead to increases of 
only 0.59 % the application of 10 t/ha 
gulle gave a double increase 

compared to the previous treatment 
(G2) up to 1%  difference  compared 
to the control variant, unfertilized. 
For achieving high protein content 
the application of 15 t/ha gulle are 
recommended since on this 
experimental plot we registered an 
increase of 1.23% compared to the 
control.
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Table 1

The influence of fertilization with gulle on soybean protein content  

Experimental 
plot

Fertilization 
dose [t/ha]

Protein 
content

[%]
% Difference Signification

G1 0 39.99 100.0 0.00 Mt.
G2 5 40.58 101.5 0.59 ***
G3 10 40.99 102.5 1.00 ***
G4 15 41.22 103.1 1.23 ***

DL (p 5%)  0.24                          DL (p 1%)  0.32                            DL (p 0.1%)  0.44 

Data recorded in 2013 showed a low 
influence of the experimental factors 
on soybean seeds content in fat 
substances. We can observe an 
insignificant influence of 
fertilization with gulle on fat content 
the highest values (22.83%) being 
achieved when 10 t/ha gulle were 
applied (table 2). Similar values 
were highlighted by PEREZ-

BIDEGAIN et al., 2007, which also 
concluded that soybean fat content is 
not influenced by the treatments 
applied. 
The results registered show that the 
application of 15 t/ha gulle has a 
negative effect on soybean fat 
content leading to a negative 
difference of -0.02 (G4) compared to 
the control variant, unfertilized (G1).

Table 2

The influence of fertilization with gulle on soybean fat content  

Experimental 
plot

Fertilization 
dose [t/ha]

Protein 
content

[%]
% Difference Signification

G1 0 22.67 100.0 0.00 Mt.

G2 5 22.74 100.3 0.08 -

G3 10 22.83 100.7 0.17 -

G4 15 22.64 99.9 -0.02 -

DL (p 5%)  0.23                          DL (p 1%)  0.31                            DL (p 0.1%)  0.42
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CONCLUSIONS

The study showed that soybean 
quality can be affected by the 
treatments applied. In which 
concerns the protein content the 
results showed that this quality 
parameter can be influenced by the 
fertilization with gulle. The highest 
increase of 1.23% was registered on 

the variant fertilized with 15 t/ha 
gulle. 

At the same time we 
observed that soybean fat content 
was insignificant influenced by the 
fertilization with gulle, similar 
results being highlighted also by 
other researchers.
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