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ABSTRACT

We studied the effect of BEDGEN 40™ SFA inclusion in the water on growth
performance and hematological parameters of broilers from 1 to 42 d of age. The
experimental design was completely randomized with 3 treatments that consists of
C was the control without BEDGEN inclusion, T2 and T3 was treated by BEDGEN
as supplements in drinking water (0.35 vs. 0.70 ml/1lt), respectively from 7 to 14 d
and 21 to 28 d of age. Each treatment was 4 replicate and the experimental unit was
a pen with 20 birds. All diets were based on corn, soybean meal, wheat, and
included sunflower oil. From 1 to 42 d of age, inclusion of supplementation of
BEDGEN 40™ SFA in drinking water increase body weight, weight gain, feed
consumption (P<0.05) and improve feed conversion ratio, also exhibited significant
effect on water intake at the last week of age and non-significant effect on blood
lipids and PCV (P> 0.05) at day 21 and 42, during rearing period except blood
HDL and Triglyceride at day 42. It is concluded that BEDGEN 40™ SFA
supplementation were well utilized by broilers, at level of inclusion.
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INTRODUCTION

The history of herbs is too long as the mankind; these plants were used from the beginning
of the world. Many wars have been fought and lands occupied for the purpose of plants and
herbs, and even at yet human continuous depend on exotic species for many of our latest
medicines and chemicals (Barazesh et al., 2013). As the animal products that are provided for
the edible consumption are risky, thereby they expose residues and cause the death of
animals; the usages of these substances have been prohibited (Uzatici and Celik, 2014).
Despite the aromatic vegetables and their extracts are used as medicines in the treatment of
diseases, their stimulative effects on the growth in animal feeding are not taken into
consideration. Due to the prohibition of the antimicrobials as stimulants, however, the
vegetable extracts as alternative feed supplements have gained importance (Alcicek et al.,
2004).

It is attested that the addition of artichoke leaves extract to broiler rations stimulates the
bile secretion and the total bile acid concentrations (Rodriguez et al., 2002) In another
research conducted with the laying hens, the artichoke extract and the flour of artichoke
leaves were added to the rations and it was detected that 8% addition of the artichoke leaves
increases the egg productivity, that it ameliorates the feed conversion ratios, that the digestion
of fat is high in the experimental groups in comparison with the control group. Moreover, that
all the experimental groups are economically more effective than the control group
(Radwan et al., 2007).

We hypothesized that birds drinking water with BEDGEN 40 inclusion (0.35 vs. 0.70
ml/11t) could increase in body weight and improved feed conversion ratio and also effect on
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blood hematological than birds drinking water without BEDGEN. The aim of this study was
to evaluate the effects of BEDGEN 40 inclusion in the water on growth performance, and
hematological parameters of broilers from 1 to 42 d of age.

MATERIALS AND METHODS
Husbandry

The experiment was conducted at Animal science department, Faculty of Agricultural
Engineering Sciences/ University of Sulaimany. In total, 240 one-day-old Ross 308 chicks
were obtained from a commercial hatchery and distributed at random into 12 pens. The floor
was covered with wood shavings. Feed was provided in circular feeders. Room temperature
was kept at 33°C during the first 3 d of life and then it was reduced gradually according to
age until reaching 24°C at 42 d. Chicks received a 23 h/d light program for the first 7 d of life
and then, 20 h of light until the end of the experiment. Broilers had free access to feed and
water throughout the experiment.

Experimental Design and Diets

There were 3 treatments organized randomized with 2 inclusion of BEDGEN 40
(0.35 vs. 0.70 ml/1lt), respectively in drinking water from 7 to 41d and 21 to 28 d of
age and a control without BEDGEN inclusion. Each treatment was replicated 4
times, and the experimental unit was a pen with 20 birds. All diets were based on
corn, soybean meal, wheat, and included sunflower oil. For the formation and
mixing of the feeds, all diets were formulated according to Fundacion Espafiola
Desarrollo Nutricion Animal (2010). Broilers had free access to feed and water
throughout the experiment. The ingredient composition and the calculated analysis
of the diets are presented in Table 1.

Growth Performance and Hematological Parameters

Body weight and feed consumption were determined by pen at 7, 14, 21, 28, 35,
and 42 d of age. Feed wastage was recorded daily for each pen, and the mortality
rate was also calculated. From these controls, daily body weight gain, daily feed
intake, and feed conversion ratio were calculated by week and for the whole period
according to Mandalawi et al. (2014). Also, weekly water intake was calculated
from 14 to 42 d of age. At 21 and 42 d old, 2 birds per box for each replicate were
selected to blood lipids and PCV measurements.
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Table 1. Ingredient and chemical composition of the experimental diets (%, as-fed basis, unless
otherwise stated) from 1 to 42 d of age.

Diets Starter Finisher
(1to21d) (22 t0 42 d)

Ingredient
Corn 32.24 36.34
Wheat 22.50 19.50
Soy bean meal (45,5% CP) 35.50 34.00
Sunflower oil 4.50 5.50
Calcium carbonate 0.80 0.70
Dicalcium phosphate 2.50 2.00
Sodium chloride 0.46 0.46
DL-Met (99%) 0.34 0.34
L-Lys-HCI (78.5%) 0.16 0.16
Vitamin and mineral premix! 1.00 1.00

Calculated analysis
AMEDN, kcal/kg 3,000 3,100
CP 22.0 20.0
DM 88.8 88.7
Total ash 6.23 5.63
Ether extract 6.75 7.82

1 Provided the following (per kilogram of diet): vitamin A (retinyl acetate), 1.000.000 1U; vitamin D3, 300.000 IU; vitamin E (all-rac-alpha
tocopherol acetate), 5.000 mg; niacinamide, 1.500 mg; vitamin B1 (thiamine mononitrate) 500 mg; vitamin B2 (riboflavin), 400 mg; vitamin
B6 (pyridoxine hydrochloride), 400 mg; vitamin B12 (cyanocobalamin), 1.000 mcg; vitamin C (ascorbic acid), 2.500 mg; calcium-D-
pantothenate, 2.000 mg; folic acid, 1.000 mcg; DI-methionine, 3.500 mg; Lysine HCI, 10.000 mg; 3-phytase (EC 3.1.3.8), 5.000 U; iron (Fe
E1), 10.000 mg; manganese (Mn E5), 10.000 mg; zinc (Zn E6), 15.000 mg; copper (Cu E4), 1000 mg.

Statistical Analysis

Data on growth performance, blood lipids and PCV were analyzed as a
completely randomized design using the GLM procedure of SAS (SAS institute
Inc., 1990). For the 3 treatments that arranged as control without BEDGEN 40
inclusion and 2 levels of BEDGEN 40 inclusion (0.35 vs. 0.70 ml/1lt) in drinking
water were studied. When the variable studies were significant, the Tukey test was
used to show the different between treatment means. Differences among treatments
were considered significant at P < 0.05.

RESULTS AND DISCUSSION

The effects of different levels of BEDGEN 40 as supplements in drinking water on body
weight are show in Table 2, results showed that the body weight (g/bird) was significantly
(P<0.05) affected by BEDGEN 40 as supplements. Body weight was significantly higher for
T1 and T2groups (0.35 and 0.70 ml/ 1t drinking water) at all ages except the fourth week of
age that there were no significant different between all treatment groups. This may be due to
the addition of BEDGEN 40 as supplements in drinking water stimulates the bile secretion
and the total bile acid concentrations (Rodriguez et al., 2002) the increase in the bile
secretion enables more efficient digestion and helps to more effective usage of ration energy
through emulsifying the fats and having positive impacts on the digestion of fats and fat
metabolism (Kraft, 1997). These results were in agreement with Uzatici and Celik, (2014 )
who found that the additive containing cynarin and choline chlorite to the ration of broilers
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causes statistically significant difference between the groups only in terms of the life weight
at the end of the experiment.

Table 2. The effects of different levels of BEDGEN 40 as supplements in drinking water on
weekly body weight (g/bird)

Treatment!  1.week 2.week 3.week 4.week 5.week 6.week 1-6.week
C 116.4° 323.4° 632.3° 1153.8 1609 be 2638 ¢ 2594b¢
T1 128.22 347.6° 697.32 1221.3 1738° 2842° 2798 °
T2 126.92 360.4 2 660.9 2 1260.5 18022 3000 @ 2956 @
SEM? 1.94 7.39 12.23 31.33 28.13 60.15 60.15
Prob
p-value 0.004 0.018 0.014 0.102 0.003 0.007 0.007

1 C= control without BEDGEN 40 inclusion, T1 and T2= inclusion of BEDGEN 40 as supplements in drinking water (0.35 vs. 0.70 ml/ 1It),
respectively.
2Standard error of the mean (n= 4 replicates of 20 birds each).

In terms of the effect of BEDGEN 40 as supplements on weekly body weight gain there
was no significant difference between treatment groups at most ages except the first and last
weeks of age (Table 3). So T1 and T2groups (0.35 and 0.70 ml/ 11t drinking water) resulted
in significantly (P<0.05) higher than control group. This result may be due to higher feed
consumption in T1 and T2groups at most weeks of age (Table 4). These results were in
agreement with Mariani, (1998) who found that the use of artichoke extract during the first
weeks of life may increase the productive response of broilers, as chickens have greater
sensitivity to mycotoxins during their first 21 days of life. Results also showed that feed
consumption (g/bird) was significantly (P<0.05) affected by BEDGEN 40 as supplements in
drinking water at most ages except third and last week of age. So T1 and T2 groups (0.35 and
0.70 ml/ 11t drinking water) resulted in significantly (P<0.05) higher than control group. With
regard to weekly FCR there were no significant differences between all groups at all ages
except at the last week of age (Table 5). So T2 (0.70 ml BEDGEN 40/ 1t drinking water)
resulted in significantly (P<0.05) better than other groups and marginally better than other 2
groups at most treatment ages.

Table 3. The effects of different levels of BEDGEN 40 as supplements in drinking water on
daily body weight gain (g/bird).

Treatment® 1.week 2.week 3.week 4 .week 5.week 6.week 1-6.week
C 10.3° 29.6 441 74.5 65.0 146.9° 61.8°
T1 1202 31.3 50.0 74.8 73.8 157.7 2 66.6 2
T2 11.82 334 42.9 85.7 77.4 171.1° 70.4%
SEM? 0.275 0.895 2.068 3.799 3.597 6.175 1.43
Prob
p-value 0.004 0.447 0.084 0.114 0.095 0.043 0.007

1 C= control without BEDGEN 40 inclusion, T1 and T2= inclusion of BEDGEN 40 as supplements in drinking water (0.35 vs. 0.70 ml/ 1It),

respectively.

2Standard error of the mean (n= 4 replicates of 20 birds each).
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Table 4. The effects of different levels of BEDGEN 40 as supplements in drinking water on
daily feed intake (g/bird)

Treatment! 1.week 2.week 3.week 4 week 5.week 6.week 1-6.week

C 13.2° 36.5° 61.4 96.7° 114.7° 240.4 94.0°

T1 16.2 2 4194 64.4 105.4 2 12352 250.9 100.42

T2 16.2 2 41.8° 60.7 106.02 12492 248.6 99,72

SEM? 0.081 0.472 2.195 0.927 0.868 2.760 24.72
Prob

p-value <.0001 <.0001 0.478 <.0001 <.0001 0.058 0.001

1 C= control without BEDGEN 40 inclusion, T1 and T2= inclusion of BEDGEN 40 as supplements in drinking water (0.35 vs. 0.70 ml/ 1lt),
respectively.
2Standard error of the mean (n= 4 replicates of 20 birds each).

Table 5. The effects of different levels of BEDGEN 40 as supplements in drinking water on
feed conversion ratio (g/g)

Treatment!  1.week 2.week 3.week 4.week 5.week 6.week 1-6.week
C 1.37 1.24 141 1.31 1.77 1.64% 1.522
T1 1.35 1.34 1.29 1.41 1.68 1.60°2 1512
T2 1.37 1.25 1.41 1.25 1.64 1.45° 1.42°
SEM? 0.030 0.029 0.059 0.059 0.084 0.048 0.021
Prob
p-value 0.854 0.098 0.286 0.187 0.533 0.045 0.014

1 C= control without BEDGEN 40 inclusion, T1 and T2= inclusion of BEDGEN 40 as supplements in drinking water (0.35 vs. 0.70 ml/ 1It),
respectively.
2Standard error of the mean (n= 4 replicates of 20 birds each).

This results may be due to the addition of BEDGEN 40 as supplements in drinking water
stimulates the bile secretion and the total bile acid concentrations (Rodriguez et al., 2002) the
increase in the bile secretion enables a better digestion (Kraft, 1997). Better FCR may
probably be due to improved digestibility of nutrients, because herbs and herbal products can
control and bound the growth and colonization of several pathogenic and nonpathogenic
species of bacteria in chicken gut. This may lead to a better efficiency in the consumption of
feed, resulting in improved growth and feed efficiency (Bedford, M. 2000). These results
were in agreement with Deniz et al, (2006) that conducted on the effects of the commercial
product (Hepabial carnitine) which added to the drinking water of the broilers in different
levels and contain the artichoke extract on the growth performance , on the body weight, the
feed consumption and feed conversion rate, they discovered that the carcass efficiency, the
body weight, the weight gain and the hot carcass weight were found important when the
control and the experimental groups were scaled at the end of the 42" day of the experiment.
Moreover, results showed that weekly water intake (ml/ bird) wasn’t significantly (P<0.05)
but marginally affected by BEDGEN 40 as supplements in drinking water at most ages
except the first and the last weeks of age (Table 6). So T1 and T2groups (0.35 and 0.70 ml/
11t drinking water) resulted in significantly (P<0.05) higher than control group. This may be
due to the increase in feed intake in these groups at most ages, which increases the need for
water that acts as a medium for digestion-related reactions. These results were in agreement
with Rodriguez et al. (2002) who report an increase in the exogenous hepatic functionality as
cholagogue and choleretic. In addition to this, the use of artichoke extract during the first
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weeks of life may increase the productive response of broilers, as chickens have greater
sensitivity to mycotoxins during their first 21 days of life (Mariani, 1998).

In terms of the effects of different levels of BEDGEN 40 as supplements in drinking water
on blood lipids and packed cell volume at 21 days of age, there were no significant different
between all treatment groups (Table 7). Despite the increased weights for T1 and T2 groups
(0.35 and 0.70 ml/ 1lt drinking water) compared with the control group at all most ages there
were no significant different between them. Moreover, results showed that there were no
significant different between all treatment groups for blood lipids and packed cell volume at
42 days of age except HDL and Triglyceride (Table 8).

Table 6. The effects of different levels of BEDGEN 40 as supplements in drinking water on
weekly water intake (ml/bird).

Treatment! 2.week 3.week 4.week 5.week 6.week
C 57452 1466 1570 1904 22912
T1 665.5° 1565 1712 2034 2466 °
T2 649.0° 1527 1584 2060 2494"
SEM? 10.6 37.6 45.8 46.5 48.6
Prob
p-value 0.001 0.222 0.105 0.088 0.032

1 C= control without BEDGEN 40 inclusion, T1 and T2= inclusion of BEDGEN 40 as supplements in drinking water (0.35 vs. 0.70 ml/ 1lt),
respectively.
2Standard error of the mean (n= 4 replicates of 20 birds each).

Table 7. The effects of different levels of BEDGEN 40 as supplements in drinking water on blood
lipids and packed cell volume at day 21

Treatment! PCV VLDL HDL LDL TRI.G. Cholesterol
C 23.6 0.077 2.71 0.569 0.412 3.12
T1 23.6 0.130 3.14 0.773 0.625 3.99
T2 25.1 0.128 3.16 0.581 0.650 3.75
SEM? 0.63 0.03 0.19 0.06 0.09 0.29
Prob
p-value 0.202 0.275 0.229 0.059 0.189 0.153

1 C= control without BEDGEN 40 inclusion, T1 and T2= inclusion of BEDGEN 40 as supplements in
drinking water (0.35 vs. 0.70 ml/ 1lt), respectively.

Table 8. The effects of different levels of BEDGEN 40 as supplements in drinking water on blood
lipids and packed cell volume at day 42

Treatment! PCV VLDL HDL LDL TRI.G. Cholesterol
C 26.3 0.32 2912 0.81 1742 3.53
T1 26.0 0.27 2.33b 0.69 1.35° 3.29
T2 25.3 0.27 2.60 % 0.56 1.34" 3.40
SEM? 1.78 0.04 0.13 0.07 0.23 0.19
Prob
p-value 0.918 0.575 0.041 0.106 0.040 0.688

1 C= control without BEDGEN 40 inclusion, T1 and T2= inclusion of BEDGEN 40 as supplements in drinking water (0.35 vs. 0.70 ml/ 1It),
respectively.
2Standard error of the mean (n= 4 replicates of 2 birds each).
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These results were in agreement with Khosravi et al. (2008) who showed that the
supplementation of herbal medicines in drinking water did not exert any significant effect on
blood hemoglobin level, cholesterol level, packed cell volume and whole blood lipid count of
birds. Supplementation of herbal medicines did not exhibit any significant effect on PCV
value of broilers Qamar et al. (2015). The results of the present study are similar with those
observed by Yargeldi and Abas. (2013) who reported that the effect of the addition of cynarin
to the broiler diets in different feed forms, to bone structure and some blood parameters, it
was stated that the rate of serum triglyceride decreases depending on the addition of cynarin
to the ration, that this decrease is statistically important.

CONCLUSION

It was concluded from the results of the study that supplementation of BEDGEN 40™
SFA in drinking water revealed to increase body weight, weight gain, feed consumption, and
improve efficiency of feed utilization for the entire experiment. However, inclusion of
supplementation of BEDGEN 40™ SFA in drinking water did not affect blood parameters.
The data indicate that broilers might benefit from inclusion of BEDGEN 40™ SFA in
amounts inclusion in this research without any negative effect on variables studied. Based
upon the results of the study, the birds given water supplemented with BEDGEN 40™ SFA
showed better performance results along with increased profit margin when they are
compared to control groups. Therefore, use of commercial herbal product BEDGEN 40™
SFA recommended to be used in broiler production as an inexpensive and efficient herbal
growth promoter without any residual or harmful effects, in place of antibiotic growth
promoter.
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