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Abstract 
 

The objective of this study was to evaluate the effect of different fibre and starch dietary levels on the blood parameters 
of post-weaning rabbits. A control group was fed a post-weaning, growing rabbit diet containing 138 g/kg dry matter 
(DM) crude fibre and 168 g/kg DM starch. Three rabbit groups were fed diets with 147, 156, or 164 g/kg of DM crude 
fibre, and three groups were fed diets having 190, 223, or 247 g/kg DM starch. The experiment started with six week-
old rabbits and lasted 28 days. Blood glucose levels were, on average, 7% lower in the groups fed fibre-enriched diets 
(P = 0.048) and 10% higher in the rabbit groups fed starch-enriched diets than in the control. The higher the dietary 
level for fibre and starch diets, the greater the deviation from normal in glucose levels. Total protein levels were not 
significantly modified, excepting a 13% increase in the globulin fraction of fibre and starch-diet fed groups and a 
subsequent decrease (8.3% and, respectively 13.8%) in the albumin/globulin ratio, but no differences according to the 
level of fibre or starch. Compared to the control, blood urea was 17% lower and 10% higher in rabbits fed the high 
crude fibre high starch diets respectively. Alanine aminotransferase, aspartate aminotransferase, and alkaline 
phosphatase showed relatively steady activity regardless of diet. The fibre diet levels were positively correlated with 
protein (r = 0.87) and HDL cholesterol (r = 0.78), but negatively correlated with glucose (r = −0.72), urea (r = −0.91) 
and triglycerides (r = −0.78). Contrastingly, dietary starch levels correlated positively with triglycerides (r = 0.92)  
and LDL cholesterol (r = 0.86). A negligible relationship was found between cholesterol and fibre (r = 0.15) or starch 
(r = 0.01) enriched diets.  
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INTRODUCTION  
 
In rabbit metabolism and nutrition research, 
diets with differing structures or chemical 
compositions are often tested. Most dietary 
studies aim to determine the effects of different 
levels of protein, starch or fibre on metabolism 
or nutrition physiology (Eiben et al., 2008;  
El-Tahan et al., 2012; Wang et al., 2012).  
The structure and composition of these diets, 
which sometimes deviate in high degree from 
the standard diet, could influence blood 
parameters and subsequently, the physiological 
status and welfare of individuals (Atansuyi et 
al., 2012; Ewuola et al., 2012).  
The aim of this study was to reveal the extent 
to which different starch or fibre dietary levels 
could influence the haematology of growing 
rabbits.  

MATERIALS AND METHODS  
 
Animals and experimental design 
Research was performed on 6-week old New 
Zealand x Californian (males and females) 
weaned (at 28 days old) rabbits with an average 
initial weight of 1.038 ± 54 g.  
Two weeks later, the young rabbits were 
equally divided into seven groups: a control 
and six experimental groups (10 rabbits in each 
one).  
Rabbits were housed in individual cages (250 × 
400 × 300 mm), and maintained at tempe-
ratures ranging from 22°C to 26°C. Water and 
pelleted feeds were provided ad libitum.  
A light cycle of 12 h from 07:00 h to 19:00.h 
was maintained throughout the trial.  
Diets were calculated according to weaned 
rabbit nutrient requirements described by De 
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three diets each with increasing crude fibre 
(FL1, FL2, FL3) and starch (SL1, SL2, SL3) 
levels respectively (Table 1).  
 

 
Table 1. Calculated chemical composition of control and experimental post-weaning rabbit group diets  

Chemical composition Control Fibre enriched diets Starch enriched diets 
FL1 FL2 FL3 SL1 SL2 SL3 

Dry matter (DM, g/kg) 886 883 882 878 885 892 889 
Crude protein (g/kg DM) 127 138 136 135 128 127 119 
Crude fibre (g/kg DM) 138 147 156 164 121 123 121 
Starch (g/kg DM) 167 149 147 146 190 223 247 
Digestible energy  
(MJ/kg DM)* 10.04 9.93 9.51 9.28 99.34 10.72 10.73 

*Calculated according to energetic values of ingredients (tables INRA, 1999) 
 
All diets consisted of maize, barley, oats, wheat 
bran, full-fat soya, sunflower seed meal, 
dehydrated alfalfa meal, and a vitamin mineral 
premix. The diet per kg contained 10,000 IU 
vitamin A, 2,500 IU vitamin D3, 80 IU vitamin 
E acetate, 2.0 mg thiamine, 4.5 mg riboflavin, 
3.4 mg pyridoxine, 10 mg pantothenic acid, 20 
mg niacin, 0.030 mg vitamin B12, 100 mg Fe, 
100 mg Zn, 52.2 mg Mn, 0.4 mg I, and 0.4 mg 
Se. We enriched the fibre diets by adding 
wheat straw and bran in partial substitutions of 
maize and barley (FL1 = 6.0 % fibre enriched 
diet, FL2 = 12.7% and FL3 = 18.8%). The 
starch diets were enriched with the addition of 
maize starch in partial substitutions of maize 
and dehydrated alfalfa meal (SL1 = 13.7% 
starch enriched diet, SL2 = 33.4%, SL3 = 
47.4%). The trial lasted 28 days with the 
rabbits being 42 and 70 days old at the start and 
end of it respectively. Feed intake, body 
weight, and clinical parameters of the animals 
were monitored. 
Blood sampling and chemical analyses 
At the end of the experimental feeding period, 
blood samples were taken at 10:00 h, from the 
marginal vein of the ears of each rabbit. Fresh 
blood samples, from 7-8 randomly selected 
rabbits from the control and each experimental 
group, were used to analyse the blood 
morphological parameters: red blood cells 
(RBC), haemoglobin, packed cell volume 
(PCV), mean corpuscular haemoglobin 
concentration (MCHC), mean corpuscular 
volume (MCV) and mean corpuscular 
haemoglobin (MCH) using an ABACUS Junior 
Vet automatic haematology analyser. The 
blood serum was obtained after blood 
coagulation, 10 min of centrifugation at 

14,000 G, and decantation. The sera were 
stored at 4°C, until biochemical processing, for 
no longer than 24 h. The glucose was measured 
using an enzymatic method (Ashwell, 1957). 
Total serum protein and serum albumin were 
determined according to Gornall et al., (1949). 
Alkaline phosphatase (ALP, EC 3.1.3.1), 
aspartate aminotransferase (AST, EC 2.6.1.1), 
and alanine aminotransferase (ALT, EC 
2.6.1.2) activities were assayed by spectro-
photometric methods as described by 
Richterich (1967). Triglycerides, total 
cholesterol, high-density lipoprotein (HDL)-
cholesterol, low-density lipoprotein (LDL)-
cholesterol, and urea were measured according 
to Manta et al. (1976). 
Statistical analysis 
A two-way ANOVA was performed for the 
descriptive statistics and statistical comparisons 
of the blood parameters of each rabbit group 
using a General Linear Model procedure of 
SAS (2002). When any null hypothesis was 
rejected, a Tukey's post hoc test was performed 
to compare the groups. The relationship 
between starch or fibre enrichment levels and 
the blood biochemical parameters were 
statistically analysed using Pearson correlation 
(r). The significance level of null hypothesis 
rejection was declared at P < 0.05. 
 
RESULTS AND DISCUSSIONS 
 
Results of intake and growth suggested that 
animals maintained their physiological status 
regardless of the fibre or starch dietary levels 
(Table 2). A 13.7% starch supplementation (in 
SL1) resulted in a 25% and 63% increase in 
intake and growth respectively. Rabbit groups 
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fed by starch-enriched forages showed 
productive performance (weight gain) superior 

to control. Similar results were reported by 
Wang et al. (2012) in growing meat rabbits.  

Table 2. Daily gain and feed intake of rabbit fed on increasing fibre or starch dietary level   

n= number of animals; *: significant difference from the control group at the level P < 0.05. £: period = 42 to 70-d old. 
 
 
Similarly, different levels of fibre and starch 
enriched diets did not modify the analysed 
blood morphological parameters of the rabbits 
(P>0.05, Table 3). Surprisingly, there seemed 
to be a correlation between RBC count and 
dietary levels of starch and fibre. These 
unchanged physiological features suggest that 
the hematopoietic process remained in the 

normal range, at least during the experimental 
period and for the tested levels of fibre or 
starch. This is also in agreement with Ewuola 
et al. (2012), who reported no significant 
modifications of blood parameters in rabbit fed 
on different dietary levels of water spinach leaf 
meal, but a good intake, growth and health 
performances were observed. 

Table 3. Morpho-haematological parameters in post-weaning rabbits fed for 28 days on increasing levels of a fibre or 
starch diet  

Item Con-
trol 

Fibre enriched diets P 
values 

r Starch enriched diets P 
values 

r 
FL1 FL2 FL3 SD SL1 SL2 SL3 SD 

n= 8 8 7 8    10 9 9    
RBC (106/�L) 6.58 6.65 6.50 6.36 0.43 0.059 0.81 6.50 6.44 5.89 0.41 0.054 0.86 
Haemoglobin (g/dL) 10.6 11.0 10.7 9.8 1.5 0.059 0.66 10.0 10.5 10.2 1.0 0.932 0.22 
PCV (%) 36.7 37.7 36.4 35.0 2.3 0.069 0.71 36.4 36.8 36.0 3.0 0.060 0.56 
MCHC (g/dL of RBC) 28.8 29.1 29.3 28.0 1.3 0.069 - 27.4 28.6 28.3 3.3 0.491 - 
MCV (fL) 55.7 56.6 56.0 55.8 3.0 0.088 - 56.0 57.1 61.1 2.9 0.059 - 
MCH (pg) 16.1 16.5 16.4 15.4 0.5 0.831 - 15.3 16.3 17.3 2.5 0.048 - 

SD: standard deviation; n = sample size; r = correlation coefficient; RBC = red blood cells; PCV = packet cell volume; MCHC = 
mean corpuscular haemoglobin concentration; MCV = mean corpuscular volume; MCH = mean corpuscular haemoglobin  
 
Fibre diets had a different effect on blood 
biochemical parameters than the starch diets. 
Compared to the control, blood glucose levels 
reduced by 3% in FL1, 12% in FL2, and 7% in 
FL3, but increased by 12% in SL1, 7% in SL2 
and 11% in SL3 (Table 4).  
Maintaining the normal limits of glucose 
concentrations regardless of diet showed that 
rabbits were able to control the intermediary 
metabolism of carbohydrates for the tested 
fibre or starch dietary levels. Instead, different 
levels (and higher versus control) of blood 
glucose were reported by Ewuola et al. (2012) 
in rabbits fed on different dietary levels of 
water spinach leaf meal. 
Total protein level were only slightly affected 
by diet with a little increase in the globulin 
fraction (+13%, in FL1-FL3 and 14% in SL1-
SL3 groups), and a subsequent decrease (8% in 
FL and 14% in SL groups) in the 
albumin/globulin ratio. A positive correlation 

between proteins and globulins with fibre level 
independent variables were found (r = 0.87 for 
total protein and r = 0.88 for globulins).  
This is in contrast with findings by Oboh et al. 
(2007), where the total protein, albumin and 
globulin were lowered (P<0.05) in rabbits after 
eight weeks on a high carbohydrate/low fat 
diet. 
Blood urea was lower in all the experimental 
groups than the control group, regardless of 
fibre or starch levels. Urea levels decreased in 
FL and SL groups (−3% in FL1, −22% in FL2 
and FL3; −32% in SL1 and SL2, −19% in SL3 
[P<0.05]).  
There was a negative correlation between urea 
levels and fibre levels (r = −0.91), and, less so, 
in starch levels (r = −0.51). The decrease in 
urea levels could suggest a decrease in protein 
mobilization and the use of protein as a 
metabolic fuel (Atansuyi et al., 2012; Wang et 
al., 2012). 

Item Control 
(n=10) 

FL1 
(n=10) 

FL2 
(n=10) 

FL3 
(n=10) 

SL1 
(n=10) 

SL2 
(n=10) 

SL3 
(n=10) 

P 
values 

Daily gain (g/d)£ 21.1 28.4 22.4 21.4 34.3* 30.4 20.6 0.005 
Feed intake (g/d) 81.5 87.0 79.0 75.5 101.6* 98.8* 94.6 0.019 

 

Table 4. Blood biochemical parameters in post-weaning rabbits fed for 28 days  
on increasing fibre or starch dietary levels 

Item Control Fibre enriched diets SD P values r Starch enriched diets  P value r FL1 FL2 FL3 SL1 SL2 SL3 SD 
n 10 10 10 10    10 10 10    

Glucose* 87.0a;b 84.6 77.0a 81.4b 2.2 0.048 0.72 99.0 94.0 97.5 6.60 0.032 0.59 
Protein** 7.3 7.3 7.5 7.5 4.4 0.509 0.87 7.7 7.5 7.6 0.40 0.090 0.47 
Albumin (A)** 3.7 3.7 3.5 3.6 0.6 0.454 0.65 3.7 3.3 3.6 0.33 0.193 0.52 
Globulins (G)** 3.4 3.6 4.0 3.9 0.8 1.054 0.88 3.9 3.9 3.8 0.55 0.232 0.62 
A/G ratio 1.08 1.02 0.87 0.92 - - 0.85 0.94 0.85 0.94 - - 0.69 
Urea (mmol/L) 6.9a;b;c 6.7 5.5a 5.5b 0.4 0.031 0.91 5.2a 5.2b 5.8c 0.23 0.002 0.51 
AST*** 50.3 55.4 52.3 49.4 3.0 0.065 0.24 50.0 52.9 46.4 5.0 0.094 0.38 
ALT*** 38.8 36.9 40.1 42.0 1.7 0.298 0.63 35.9 38.4 33.0 3.7 0.059 0.67 
ALP*** 104.0 120.4 110.0 96.0 6.4 0.243 0.39 120.1 110.0 114.1 8.6 0.165 0.34 
Cholesterol* 89.9 87.7 92.3 89.3 8.8 0.404 0.15 85.0 79.0 92.1 4.4 0.332 0.01 
Triglycerides* 60.0a;b 48.1a 46.4 48.3 2.7 0.020 0.78 55.4b 54.5 44.0 1.7 0.044 0.92 
HDL chol.* 35.0a;b 29.9 32.0a 30.0 2.4 0.039 0.61 29.0 33.3b 31.3 2.0 0.047 0.33 
LDL chol.* 40.2a;b 54.5 50.0a 54.9 6.2 0.033 0.78 46.0b 46.2 48.0 2.3 0.022 0.86 

Legend: as in Table 2. Means with the same letter in the same row differ (P<0.05); * mg/dL; ** g/dL; *** IU. 
 
The almost steady-state activities of ALT, 
AST, and ALP may represent the integrity of 
the liver health parameters and the ability to 
maintain a constant protein synthesis activity in 
the liver regardless of the starch or fibre dietary 
levels.  
Increasing the fibre or starch levels did not 
change total cholesterol (P > 0.05) but affected 
the lipid metabolism profile. Triglycerides and 
HDL decreased in FL1 (−20% and −17%, 
respectively) and SL1 (−8% and −17%, 
respectively). A strong negative relationship 
between triglycerides and starch diets was 
found (r = −0.92). On the other hand, LDL 
increased in FL1 and in SL1 and correlated 
positively with dietary starch level independent 
variables (r = 0.86). Variations in triglycerides, 
HDL or LDL levels were not necessarily 
proportional to the changes in fibre or starch 
dietary levels, which could reveal a high 
physiological capacity of the rabbit to correct 
the levels of these blood parameters. No 
relationship was found between cholesterol and 
fibre (r = 0.15) or starch (r = 0.01) levels. 
Instead, direct correlations between 
triglycerides and pancreatic lipase activity have 
been reported by Dojana et al. (2012).   

CONCLUSIONS 

Increasing fibre or starch dietary levels had an 
effect on the blood biochemical parameters of 
weaned rabbits. Blood glucose and protein 
levels were slightly modified. Urea was 
directly correlated with fibre and starch dietary 
levels. Triglycerides and HDL decreased in 

both, fibre and starch enriched diets. Variations 
in triglycerides, HDL, and LDL levels were not 
proportional to fibre or starch dietary levels.  
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MCHC (g/dL of RBC) 28.8 29.1 29.3 28.0 1.3 0.069 - 27.4 28.6 28.3 3.3 0.491 - 
MCV (fL) 55.7 56.6 56.0 55.8 3.0 0.088 - 56.0 57.1 61.1 2.9 0.059 - 
MCH (pg) 16.1 16.5 16.4 15.4 0.5 0.831 - 15.3 16.3 17.3 2.5 0.048 - 

SD: standard deviation; n = sample size; r = correlation coefficient; RBC = red blood cells; PCV = packet cell volume; MCHC = 
mean corpuscular haemoglobin concentration; MCV = mean corpuscular volume; MCH = mean corpuscular haemoglobin  
 
Fibre diets had a different effect on blood 
biochemical parameters than the starch diets. 
Compared to the control, blood glucose levels 
reduced by 3% in FL1, 12% in FL2, and 7% in 
FL3, but increased by 12% in SL1, 7% in SL2 
and 11% in SL3 (Table 4).  
Maintaining the normal limits of glucose 
concentrations regardless of diet showed that 
rabbits were able to control the intermediary 
metabolism of carbohydrates for the tested 
fibre or starch dietary levels. Instead, different 
levels (and higher versus control) of blood 
glucose were reported by Ewuola et al. (2012) 
in rabbits fed on different dietary levels of 
water spinach leaf meal. 
Total protein level were only slightly affected 
by diet with a little increase in the globulin 
fraction (+13%, in FL1-FL3 and 14% in SL1-
SL3 groups), and a subsequent decrease (8% in 
FL and 14% in SL groups) in the 
albumin/globulin ratio. A positive correlation 

between proteins and globulins with fibre level 
independent variables were found (r = 0.87 for 
total protein and r = 0.88 for globulins).  
This is in contrast with findings by Oboh et al. 
(2007), where the total protein, albumin and 
globulin were lowered (P<0.05) in rabbits after 
eight weeks on a high carbohydrate/low fat 
diet. 
Blood urea was lower in all the experimental 
groups than the control group, regardless of 
fibre or starch levels. Urea levels decreased in 
FL and SL groups (−3% in FL1, −22% in FL2 
and FL3; −32% in SL1 and SL2, −19% in SL3 
[P<0.05]).  
There was a negative correlation between urea 
levels and fibre levels (r = −0.91), and, less so, 
in starch levels (r = −0.51). The decrease in 
urea levels could suggest a decrease in protein 
mobilization and the use of protein as a 
metabolic fuel (Atansuyi et al., 2012; Wang et 
al., 2012). 

Item Control 
(n=10) 

FL1 
(n=10) 

FL2 
(n=10) 

FL3 
(n=10) 

SL1 
(n=10) 

SL2 
(n=10) 

SL3 
(n=10) 

P 
values 

Daily gain (g/d)£ 21.1 28.4 22.4 21.4 34.3* 30.4 20.6 0.005 
Feed intake (g/d) 81.5 87.0 79.0 75.5 101.6* 98.8* 94.6 0.019 

 

Table 4. Blood biochemical parameters in post-weaning rabbits fed for 28 days  
on increasing fibre or starch dietary levels 

Item Control Fibre enriched diets SD P values r Starch enriched diets  P value r FL1 FL2 FL3 SL1 SL2 SL3 SD 
n 10 10 10 10    10 10 10    

Glucose* 87.0a;b 84.6 77.0a 81.4b 2.2 0.048 0.72 99.0 94.0 97.5 6.60 0.032 0.59 
Protein** 7.3 7.3 7.5 7.5 4.4 0.509 0.87 7.7 7.5 7.6 0.40 0.090 0.47 
Albumin (A)** 3.7 3.7 3.5 3.6 0.6 0.454 0.65 3.7 3.3 3.6 0.33 0.193 0.52 
Globulins (G)** 3.4 3.6 4.0 3.9 0.8 1.054 0.88 3.9 3.9 3.8 0.55 0.232 0.62 
A/G ratio 1.08 1.02 0.87 0.92 - - 0.85 0.94 0.85 0.94 - - 0.69 
Urea (mmol/L) 6.9a;b;c 6.7 5.5a 5.5b 0.4 0.031 0.91 5.2a 5.2b 5.8c 0.23 0.002 0.51 
AST*** 50.3 55.4 52.3 49.4 3.0 0.065 0.24 50.0 52.9 46.4 5.0 0.094 0.38 
ALT*** 38.8 36.9 40.1 42.0 1.7 0.298 0.63 35.9 38.4 33.0 3.7 0.059 0.67 
ALP*** 104.0 120.4 110.0 96.0 6.4 0.243 0.39 120.1 110.0 114.1 8.6 0.165 0.34 
Cholesterol* 89.9 87.7 92.3 89.3 8.8 0.404 0.15 85.0 79.0 92.1 4.4 0.332 0.01 
Triglycerides* 60.0a;b 48.1a 46.4 48.3 2.7 0.020 0.78 55.4b 54.5 44.0 1.7 0.044 0.92 
HDL chol.* 35.0a;b 29.9 32.0a 30.0 2.4 0.039 0.61 29.0 33.3b 31.3 2.0 0.047 0.33 
LDL chol.* 40.2a;b 54.5 50.0a 54.9 6.2 0.033 0.78 46.0b 46.2 48.0 2.3 0.022 0.86 

Legend: as in Table 2. Means with the same letter in the same row differ (P<0.05); * mg/dL; ** g/dL; *** IU. 
 
The almost steady-state activities of ALT, 
AST, and ALP may represent the integrity of 
the liver health parameters and the ability to 
maintain a constant protein synthesis activity in 
the liver regardless of the starch or fibre dietary 
levels.  
Increasing the fibre or starch levels did not 
change total cholesterol (P > 0.05) but affected 
the lipid metabolism profile. Triglycerides and 
HDL decreased in FL1 (−20% and −17%, 
respectively) and SL1 (−8% and −17%, 
respectively). A strong negative relationship 
between triglycerides and starch diets was 
found (r = −0.92). On the other hand, LDL 
increased in FL1 and in SL1 and correlated 
positively with dietary starch level independent 
variables (r = 0.86). Variations in triglycerides, 
HDL or LDL levels were not necessarily 
proportional to the changes in fibre or starch 
dietary levels, which could reveal a high 
physiological capacity of the rabbit to correct 
the levels of these blood parameters. No 
relationship was found between cholesterol and 
fibre (r = 0.15) or starch (r = 0.01) levels. 
Instead, direct correlations between 
triglycerides and pancreatic lipase activity have 
been reported by Dojana et al. (2012).   

CONCLUSIONS 

Increasing fibre or starch dietary levels had an 
effect on the blood biochemical parameters of 
weaned rabbits. Blood glucose and protein 
levels were slightly modified. Urea was 
directly correlated with fibre and starch dietary 
levels. Triglycerides and HDL decreased in 

both, fibre and starch enriched diets. Variations 
in triglycerides, HDL, and LDL levels were not 
proportional to fibre or starch dietary levels.  
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Abstract 
 
Use of renewable energy resources is regulated by EU Directive 2009/28/CE from April 23rd 2009. The reduction of the 
greenhouse gas emissions coming from the biofuels and bioliquids use is calculated according to the Article 19 of the 
Directive and is based on typical and default values. In this study the coefficients for sunflower crop (typical emissions 
of greenhouse gas -g CO2 ech MJ-1) were evaluated at NUTS3 level (county) taking into account the pedoclimatic and 
technological conditions of Romania. The evaluation of greenhouse gas emissions and of energy consumptions within 
the whole production chain of biofuels and biodiesel was done by using Carbon Calculator – version 1.1 designed by 
E4Tech for Renewable Fuels Agency from UK. This program was used for different crop production levels: multiannual 
national average for the period of 1991-2014 provided by National Institute of Statistics; the lower level of crop 
production defined as difference between multiannual average and standard deviation of crop production years; the 
upper level of the crop production defined as sum between multiannual average and standard deviation of crop 
production years; crop production for which the default values of crop coefficients are given in Annex V/part D. The 
aggregation of information on greenhouse gas emissions (g CO2 ech MJ-1) at NUTS3 level corresponding to the fourth 
levels of crop production was done as an average of emissions from each soil-terrain unit under arable land use. The 
E4Tech model was then used for evaluation of spatial distribution of emissions. It was used the dependence between 
typical greenhouse gas emissions specific to sunflower crop and crop yield (optimum technology: multiannual average, 
multiannual average ± standard deviation; actual technology: multiannual average). The aggregation of these results 
at NUTS3 level showed that the default values for typical emissions included in the Directive are not reached even in 
case of optimum technology applied in favorable years for sunflower cultivation (average production + standard 
deviation). The greenhouse gas emissions had the lowest values in Braila, Ialomita and Calarasi counties. The 
reduction of greenhouse gas emissions within the whole chain of biofuels and biodiesel production from sunflower 
cultivation, which were evaluated based on multiannual national average for the period of 1991-2014 (actual 
technology) were 35% in favorable years and 11% in unfavorable years. These values are lower than the typical and 
default values from Annex V/part D from EU Directive. 
 
Key words: greenhouse gas emissions, biofuels, biodiesel, sunflower crop. 
 
INTRODUCTION 
 
Use of renewable energy resources is 
regulated by EU Directive 2009/28/CE of 
European Parliament and of Council from 
April 23rd 2009 (European Parliament, 2009).  
According to the article 17 of this Directive 
either the feedstocks are cultivated within the 
Community territory or outside it, the energy 
produced from biofuels and biodiesel is 
taking into account for: the evaluation of 
respecting the requirements imposed by 
Directive for the national tasks; the evaluation 
of respecting the obligations related to 
renewable energy; the eligibility related to 

financial support for biofuels and biodiesel 
consumption. These type of energy should be 
taken into account if the following 
sustainability criteria are met: (1) beginning 
with April 1, 2013 the greenhouse gas 
emissions coming from using biofuels and 
biodiesel produced by instalations that were 
working at January 23, 2008 are reduced with 
at least with 35%; (2) beginning with January 
1, 2017, the greenhouse gas emissions coming 
from using biofuels and biodiesel are reduced 
with at least 50%; (3) beginning with January 
1, 2018, the greenhouse gas emissions coming 
from using biofuels and biodiesel produced in 
instalations that have begun to work at or 
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