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The poultry industry today faces chal-
lenges such as rising feed and produc-
tion costs apart from the demand of

being one major source of animal protein in
response to the growing global human pop-
ulation in the perspective of food safety and
security. 
The ban on the use of in-feed antibiotics in
Europe has influenced the increasing aware-
ness of the consumers for food safety and
health risk. Documented negative effects of
using antibiotic growth promoters in feed
triggered the continous evaluation of in-feed
natural growth promoter as an alternative.
For the last 10 years, the studies on the use
and benefits of natural products in the ani-
mal industry increased significantly.        
Phytogenic feed additives (PFA) are prod-
ucts of plant-origin that includes herbs,
spices, essential oils and other plant
extracts. PFA are known to stimulate diges-
tive processes and to improve gut health.
Increased nutrient digestibility is reflected in
better animal performance.  
Different effects of PFA compounds like
antioxidative properties (especially
monoterpenes thymol and carvacrol,
flavonoids, anthcycanes), antimicrobial
actions (phenolic compounds being the prin-
cipal active components), growth promoting
efficacy (for example stabilising feed hygiene,
by affecting the ecosystem of gastrointestinal

microbes, improving digestibility) and
improvement of flavour and palatability of
feed are reported for broilers. 
In several publications Awaad et al. (2010),
Jafari et al. (2009) and Liu et al. (2010) show
positive effects of plants and plant extracts
on the immune response and antibody titers
to NDV of broilers. The aim of the study
was to determine the effects of phytogenic
feed additive (Biostrong 510) on zootechni-
cal performance, immune response and
nutrient digestibility in broilers. 

Materials and methods

A total of 840 male day-old Ross 308 male
broilers were randomly distributed to four
experimental treatments based on a 2x2
factorial design, supplementation of com-
mercial phytogenic feed additive (Biostrong
510) and the recommended and reduced
dietary nutrient levels respectively. 
Each treatment was replicated seven times
with 30 broilers per replicate. The birds
were fed with corn/soy starter (1-21 days)
and finisher (22-35 days) mash rations for

35 days based on the following treatments:  
l Basal/control diet (T1). 
l Diet with reduced nutrient level (T2).
l T1 plus 150g of phytogenic feed additive
(T3).
l T2 plus 150g of phytogenic feed additive. 
The nutritional matrix of the tested PFA
was considered in the formulation of the
reduced nutrient density diet. Feed and
water were provided ad libitum. Parameters
measured were feed intake, body weight,
feed conversion ratio, mortality, Newcastle
disease virus antibody titer and protein and
energy digestibility. 
Broilers were inoculated with commer-
cially available live NDV vaccine by intra-
muscular injection on the 14th day of the
experiment. 
Blood was taken from the jugular vein
from two weeks after injection. Serum sam-
ples were analysed for anti-NDV antibody
titers by ELISA with commercial kits, follow-
ing the manufacturer’s directions.  
Feed samples were analysed for nutritional
content. Data were analysed using a ran-
domised complete block design following
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Table 1.  Zootechnical performance results.

Treatments Day 1-35   
ADG ADFI FCR Final body
(g/d) (g/d) (g/g) weight (g)

T1 (Control/
basal diet) 48.01bc� 91.88a� 1.92a� 1721

T2 (reduced nutrient 
density diet 47.56c�� � 89.16ab 1.88ab� 1656

T3 (T1 + PFA at 
150g/mt feed) 50.41ab� 91.71a� 1.82ab� 1754

T4 (T2 + PFA at 
150g/mt feed) 48.75bc� 87.68b 1.80b 1698

Values with different superscripts differ significantly at P<0.05

Table 2.  Effect on protein digestibility and energy availability.

Treatments Protein Energy
digestibility (%) availability (%)

T1 (Control/basal diet) 91.90 84.00  
T2 (reduced nutrient density diet 91.50 81.30  
T3 (T1 + PFA at 150g/mt feed) 94.80 86.20  
T4 (T2 + PFA at 150g/mt feed) 96.80 85.90  

Table 3. Approximate calculated nutritional content of the
starter and finisher diets.

Calculated Starter  Finisher 
nutritional (1-21 days)   (22-35 days) 
content T1/T3* T2/T† T1/T3* T2/T4†

TMEn (kcal/kg) 3,100 3,045 3,150 3,100  

Crude protein (%) 21.50 20.50 19.64 19.00  

Ca (%) 1.00 1.00 1.00 1.00  

Available P (%) 0.40 0.35 0.30 0.25 

Lysine (%) 1.13 1.07 1.02 0.97  

Cys+Met (%) 0.90 0.86 0.73 0.70

* Recommended  † Reduced 
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GLM procedure of SAS and statistical signifi-
cance at P ≤0.05. 

Results and discussion

The overall zootechnical performance effect
on body weight, daily gain, feed intake and
feed conversion ratio are shown on Table 1.  
The treatment diets with PFA (T3 and T4)
showed numerically higher final body weight
than diets without PFA (T1 and T2) by 1.9%
and 2.5% respectively.  
Reduction on nutrient density level low-
ered feed intake and daily weight gain which
resulted in significantly better feed conver-
sion ratio (T1 vs T2). The addition of com-
mercial PFA product either at the
recommended/normal basal diet or at
reduced nutrient density diet (Table 3)
showed significant improvement in feed
conversion ratio after 35 days by 5.2% and
4.2% respectively.  The higher protein
digestibility and energy availability on diets
supplemented with PFA either at recom-
mended or reduced nutrient density as
reflected in Table 2 might contribute to the
better body weight and FCR.  
An overall statistical analysis has shown
that the addition of tested PFA (Biostrong
510) significantly improved (p=0.006) feed
conversion ratio from 1.89±0.09g/g in the
control groups to 1.80 ± 0.05g/g (-5%) in

the groups with PFA on day 35. The results
supported other studies conducted demon-
strating the beneficial effect of phytogenic
feed additives. PFA have shown to stimulate
secretion of digestive juices, enhances activ-
ity of digestive enzymes and reduces intesti-
nal ammonia formation. The increased
secretion of digestive enzymes might
improve nutrient breakdown and thus,
increase availability and absorption of nutri-
ents. 
Based on the blood serum analysis for
antibody titer against Newcastle disease
virus, the addition of tested PFA at both
control/basal diet and reduced nutrient
density diets increased the amount of anti-
body by 12.2% and 21.5%, respectively.
Similarly, the same positive effect on mortal-
ity was reflected in diets with the PFA as
shown on Table 3. The results demon-
strated that PFA added to broiler diets can
enhance immunological activity. 
Liu et al. (2010) showed that the addition
of plant extracts (Radix astragali, Radix

codonopis, Herba epimedii, Radix gly-
cyrrizae) to the drinking water improved
immune response and increased antibody
titers to NDV. 
Awaad et al. (2010) showed that eucalyp-
tus and peppermint oils are able to imple-
ment humoral immune response in chicks
against ND.  While Jafari et al. (2009)
reported that the addition of fresh garlic to
broiler diets has the potential to increase
serum γ-globuline in broilers vaccinated
against common broiler pathogens. 

Conclusion

This study has shown the beneficial and
promising effects of phytogenic feed additive
(Biostrong 510) on zootechnical perfor-
mance, immune response and nutrient
digestibility in broiler production.               n
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Table 4.  Effect on antibody titer and mortality.

ND titer (log2) Mortality (%)  

T1 (Control/basal diet) 2.29 7.62  
T2 (reduced nutrient density diet 2.00 5.71  
T3 (T1 + PFA at 150g/mt feed) 2.57 6.67  
T4 (T2 + PFA at 150g/mt feed) 2.43 4.76  
Basal diet (control) 2.14  
Diet w/ PFA 2.50


