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Protein in pig recipes in the fattening period can be diminished up to 3-
4% without affecting growth rate and feeding efficiency, as recipe levels 
are sometimes higher than hogs’ requirements. Hogs fed on low-level 
protein recipes (12%) supplemented with synthetic amino-acids (lysine, 
methyonine, peonine, or triptopane) or other amino-acid sources 
(sunflower cakes to ensure the required methyonine) contribute to the 
diminution of animal water consumption and of nitrogen amount 
eliminated from the body through urine under the form of urea. In this 
way, slurry is less rich in nitrates and by applying it on the soil to 
increase productivity the limits of nitrate incorporated in some plant 
produce (potatoes, cabbage) cultivated in the neighbourhood of pig farms 
are less, thus meeting admitted limits. 
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INTRODUCTION 
 

In order to produce pork round the year, we needed to concentrate pig 
populations in large growing-finishing units. In some areas, concentration 
considerably contributes to the pollution of the environment through the 
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slurry accidentally disposed of or applied to increase plant yield. This is 
why we have been looking for solutions to diminish the negative impact of 
pig farms on the environment. 

 
MATERIAL AND METHOD 

 
 
The experiments were carried out in three steps: 
- assessing the chemical composition of sunflower seeds and cakes 

obtained from soles where they applied in an irrational manner slurry from 
the S.C. Comagra S.A. Beregsău pig farm in the Timiş County (România); 

- establishing the values of nitrate levels in the vegetables cultivated 
on the soles around the pig farms (the COMSUIN Beregsău S.A. vegetable 
garden) is necessary if we want to avoid toxicological implications of 
ingesting nitrates in the food. 

In the soil, nitrates come from the mineralization of organic 
substances due to the biochemical activity of the micro-organisms and from 
chemical and natural nitrogen fertilizers.  

A method of determining nitrates is based on the principle of nitrating 
3,4 di-methyl-phenol (added into the research probe) with NO3

- (present in 
the probe) in an acid environment and of distilling, capturing the complex 
coloured in yellow (nitroxylenol), and measuring absorption with a 
spectrocolourimeter (λ = 430 nm) (4). To nitrate, we use iodine figure 
balloons and to distil we use the micro Parnas-Wagner apparatus. 

 
 

RESULTS AND DISCUSSION 
 

 
Chemical analysis of sunflower seeds shows considerable differences 

in the sugar-raw cellulose content (CB) and non-nitrate substances (SEN). 
Compared to the average content in CB (13.93±2.07), we can see in 

the seeds obtained on the 2nd sole a CB content of 16.73%, i.e. 20.10% 
higher than the average content of the seeds on the three soles of the S.C. 
Comagra S.A. Beregsău (Timiş County, România). 
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Compared to the 1st sole, the 2nd sole CB content is 49.78% larger 
than that from the 1st sole. This increase is due to the content in SEN, the 
total sugar content being the same: 36.27% on the 1st sole and 36.21% on 
the 2nd sole (Table 1). 

 
Table 1  

Raw chemical composition of sunflower seeds from different soles 
(%) 

 

Specification 1st sole 2nd sole 3rd sole Average 

Dry matter 100 100 100 100 

Raw protein 11.97 10.79 12.57 11.78±0.36 

Raw fat 48.38 49.57 50.96 49.64±0.88 

Raw cellulose 11.17 16.73 13.95 13.93±2.07 

Mineral salts 3.38 3.43 3.23 3.35±0.08 

Oily substances 96.62 96.57 96.77 96.64±0.07 

Nitrate extractive substances 25.10 19.48 19.29 21.29±2.54 

Calcium  0.29 0.30 0.29 0.29±0.003 

Phosphorus  0.43 0.37 0.56 0.45±0.01 

Dry matter 96.73 96.68 96.87 96.67±0.07 

  
 
In these conditions, the differences in chemical composition of the 

cakes (Table 2) from seeds from different soles become unimportant from 
the point of view of the change of the chemical composition of combined 
feed for hogs, because sunflower cakes participate in a smaller share. Both 
in the chemical composition of the seeds and in the sunflower cakes there 
are important differences in sugar depending on source, i.e. a change of the 
ratio between raw cellulose and non-nitrate extractive substances due to the 
use of different amounts of slurry from pig farms applied on the land to 
increase yield. Table 3 shows average values of nitrates (mg/kg) in potato 
and cabbage cultivated on soles where they have applied irrationally slurry 
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from pig farms (the Beregsău area, Timiş County, România). 
In the Beregsău area, of the total 35 samples in potato, only 6 had 

values smaller than the maximum admitted limit, the rest ranging between 
300 and 715.38 mg NaNo3/kg, while in cabbage only 2 samples were below 
the maximum admitted limit, the rest being over 900 mg NaNo3/kg, results 
that reflect a high accumulation o f nitrates due to the irrational use of slurry 
from pig farms over a longer period of time (37 years), which made the soil 
a very nitrate-impregnated one. 

 
Table 2 

Raw chemical composition of sunflower cakes (%) 
Specification 1st sole 2nd sole 3rd sole Average 

Dry matter 100 100 100 100 

Raw protein 40.64 40.89 39.56 40.36±0.54 

Raw fat 2.17 1.67 2.20 2.01±0.23 

Raw cellulose 12.89 13.22 14.28 13.46±0.82 

Mineral salts 8.61 8.84 8.79 8.75±0.09 

Oily substances 91.39 91.16 91.21 91.25±0.06 

Nitrate extractive substances 35.69 35.38 35.17 35.42±0.35 

Calcium  0.14 1.15 0.16 0.15±0.01 

Phosphorus  1.18 1.09 1.05 1.11±0.05 

Dry matter 92.07 90.00 91.00 91.20±0.70 

  
Table 3  

Average values of nitrates (mg/kg) in potato and cabbage cultivated  
in the Beregsău area (Timiş County, România) 

Plant 
produce 

Number 
of analyses 

Value interval 
mg NaNo3/kg 

Maximum admitted 
limit 

mg NaNo3/kg 

Potato  35 78.45-715.38 300 

Cabbage  35 55.66-1038.16 900 
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CONCLUSIONS 
 
 

 1. In the chemical composition of the sunflower seeds from crops on 
different soles there are important differences in sugars due to the change of 
the ratio between raw cellulose content and non-nitrate extractive substances 
through the irrational use of slurry. 

2. In sunflower cakes, the differences in chemical composition of the 
seeds are smaller, even unimportant compared to the participation share in 
the combined feed structure. 

3. Results in the accumulation of nitrates in the vegetables (potato and 
cabbage) cultivated in the Beregsău area reflect a high level of accumulation 
because of the irrational use of slurry from pig farms, which made the soil 
impregnated with large amounts of nitrates. In order to know the mount of 
nitrates ingested daily by the population in the area it is necessary to study 
the nitrates in the daily diet and as a preventive measure to develop some 
hygiene and sanitary measures to prevent intoxications. 

4. In order to diminish the impact of slurry from pig farms on the 
environment we need a rigorous control of the amounts applied on the 
agricultural lands to avoid nitrate pollution of the soil and ground water in 
the area. 
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