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Summary 

 
Biofuel consumption in Romania is over 160 000 tones if we consider the rate of 

4% required to participate in diesel fuel sold, of which most is imported. Production capacity 
of Romanian companies, as facilities can ensure the achievement of 280-300 thousand tons 
of biodiesel per year. In 2007, Romania has produced only 30,000 tones of biodiesel. By-
products obtained from the biofuel industry were introduced in feed of lambs. Analyzing main 
serological and biochemical parameters of lambs normal levels of total protein, albumin, 
glucose, K, increased urea, alkaline phosphatase and low values of the enzyme AST, 
cholesterol , Na, Fe, Ca., Mg were founded. As deviations compared to reference values 
from literature are not significant it can be concluded that these products used in appropriate 
proportion in feed of lambs are not harmful to their health. 
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Increasing oil prices in the 2006-2008 years led to an unprecedented 
growth of industries producing biofuels as an alternative to oil products (4,6). 

As a consequence to all of this increased demand and favorable 
circumstances, in Romania appeared more producers of biofuels which have 
started business or have adopted it as a subdomain of a traditional business 
related to the production of vegetable oils. 

At the end of 2008 and in 2009 appeared a number of issues that have 
dimmed the initial effervescence. Thus we can mention: 

- Lower oil prices; 
- Development of economic crisis; 
- The existence of government taxes in Germany in 2007 (0.09 Euros / l) 

and in Romania in 2008, with compulsory inclusion among liquid fuels in proportion 
to 4%. The introduction of the German governmental taxes had lowered sales to 
30% (5). 

Some by-products from biofuel industry can be successfully used in animal 
feed as a source of protein and fat. In deciding to what extent the toxic potential of 
these products may influence healthy of fattening lambs the evolution of blood 
parameters in animals fed with these products was followed. 
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Materials and methods 
 

Analyzed feed were given to 100 lambs, common race, the category of 
young fattening sheep, from farms in the area. 4 homogeneous groups were 
formed of 25 lambs each and were fed differentiated for 3 weeks (3). Groups 1, 2 
and 3 received a supplement consisting of products obtained from the manufacture 
of biofuels in the area (5% rape grist, 8% soybean grist and 10% sunflower grist). 
The results were compared with group 4 which was established as a control group 
receiving in food trade granular feed specific to age and production of the animals. 
The main serological parameters of lambs were determined (protein, total bilirubin, 
GOT and GPT, alkaline phosphatase, GGT, amylase, glucose, cholesterol, 
triglycerides, uric acid, urea, albumin, creatine, Ca, Mg, P, Na, Cl, Fe, K). 

 
Results and discussions 

 
Results of serological examination of lambs from experimental groups are 

given in Table 1. 
Table 1 

Serological examination of the experimental lambs compared with reference 
values 

Required analyze Group 1 Group 2 Group 3 Group 4 Reference 
values* 

Protein (g/dl) 7.16 6.79 6.82 6.77 6.4-7 
Total bilirubin (mg/dl) 1.91 0.65 1.32 0.61 0.1-0.42 

GOT (U/l) 107.05 111.4 112.52 117.42 264-350 
GPT (U/l) 31.33 15.17 17.61 12.62 - 

Alcalin Phosphatase 
(PAl) 

347.93 466.27 403.93 224.04 68-387 

GGT (U/l) 33.96 25.53 19.11 32.51 - 
Amylase(U/l) 9.18 9.32 9.70 9.97 - 

Glucose (mg/dl) 65.54 61.80 79.21 56.10 50-80 
Cholesterol(mg/dl) 15.11 13.46 30.14 12.31 52-76 

Triglycerides (mg/dl) 13.75 15.62 18.91 17.97 - 
Uric acid (mg/dl) 2.97 2.95 2.42 2.60 - 

Urea (mg/dl) 53.88 42.13 46.65 46.02 10-20 
Creatin (mg/dl) 0.95 0.71 1.09 0.99 1.2-1.9 

Iron (µg/dl) 98.26 35.35 95.94 34.04 230±35 
Calcium (mg/dl) 9.42 8.90 10.59 8.98 11.5-12.8 

Magnesium(mg/dl) 2.38 2.87 2.35 2.19 2.1-2.8 
Albumin (mg/dl) 3.60 3.60 3.42 3.48 2.7-3.9 

Phosphor (mg/dl) 7.86 9.00 8.52 9.71 5-7.3 
Na+ (mmol/l) 130.2 132.6 131.5 133.4 139-152 
 K+ (mmol/l) 4.20 4.15 4.26 4.12 3.9-5.4 
Cl- (mmol/l) 115.6 110.1 112.3 114.7 95-103 

*Reference values from the literature (1, 2) 
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Analyzing the data presented in Table 1 can be written a metabolic profile 
of lambs. In this respect it was found that the protein profile highlights normal levels 
of albumin (all groups), total protein (except Lot 1, which recorded values above the 
permitted limit) on one hand, and values in excess of urea in all groups taken in the 
study on the other hand. 

Increased total protein (in group 1) may be the consequence of changing 
the balance between protein synthesis and catabolism or loss of protein due to the 
capillary wall by protein reflux in intravascular device due to the muscle pump and / 
or due to a reactive muscle hyperemia. 

Plasmatic urea nitrogen concentration in sheep is directly correlated with 
ingested protein. In the present study, high concentrations of urea resulting from 
excess protein intake in the lambs they can’t effectively use (2). 

Normal blood sugar values recorded in groups of lambs 1, 2 and 4, while in 
group 3 are located to the upper limit of normal (1, 2). Carbohydrate homeostasis is 
aiming to ensure a constant concentration of glucose and it is done, both by 
regulating cellular metabolism and the neuroendocrine regulation. Generally low 
blood sugar level occurs most frequently from poor synthesis of volatile fatty acids 
(AGV) in the rumen, in particular propionic acid which is essential in the 
neoglucogenesis, if there is an insufficient intake of carbohydrates. 

Of particular importance for diagnosis is a muscle enzyme activity (AST, 
CPK), liver (AST, GGT) and bone (PA). 

Results of blood biochemical examination of all the lambs taken in this 
study highlights:  

-  A significant decrease below the lower physiological limit of the enzyme AST; 
- Increasing PA in lots 2 and 3, while the lots 1 and 4 are within the 

physiological limits.  
Aspartate aminotransferase (AST) is an ubicvitar enzyme and is easily 

released in case of injury or changes in cell membrane permeability. It can be 
found in high concentrations in different tissues: muscle, kidney, liver. After 
Ghergariu’s (1995), measurement of serum GGT activity is practiced for the 
diagnosis of biliary lesions and some tubulonefropathology. 

 Creatinine values in lambs of all 4 groups were below the lower 
physiological limit that is associated with low levels of AST, shows lack of muscle 
and liver lesions.  

Blood concentrations of Ca, P, and Mg must be interpreted together. 
Serum calcium is almost unaltered by changes in calcium ingested while 
phosphoremia is directly correlated with its intake.  

Results of serum ionogram (Ca, P, and Mg) recorded: values below the 
lower limit of calcium in all groups; values above the upper limit of phosphoremia 
more pronounced in lots 2, 3 and 4; slightly increased magneziemia values in lot 2.  

 In all groups of lambs, potasiemia and cloremia recorded normal values, 
while serum sodium levels are slightly below the lower limits. 
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Hyponatremia may occur as a consequence of long-term deficiency of 
sodium, in case of dehydration (diarrhea) in chronic metabolic acidosis, nephrosis 
and renal failure. Alkaline phosphatase (AP) ranks high on lots 2 and 3. Bone 
alkaline phosphatase produced in osteoblast plays a part in the formation of bone 
tissue. Increased PA home bone is found in rickets, osteomalacia. Therefore, 
alkaline hiperphosphatazemia interpretation is given to age and should be 
consistent with other laboratory tests.  

Thus, alkaline hiperphosphatazemia of hepatic origin is accompanied by 
increased GGT, and if it is of bone origin and does not overlap biliary disorders, 
GGT will be normal.  
 

Conclusions 
 

Serological examination shows slightly increased values: total bilirubin, 
urea, phosphorus and chlorine levels lower cholesterol, iron, calcium and 
magnesium, for all groups; in spite of small deviations compared to reference 
values from literature health status of animals did not changed. 
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