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Objective: This study investigated the effects of dietary supplementation with dried garlic
and dill powders on performance, carcass characteristics, blood parameters, intestinal
microbial populations, and the economic efficiency of broiler chickens.

Method: A total of 176 Cobb broiler chickens (male and female) were randomly assigned
to 4 treatments with 4 replications in a completely randomized design and raised for 42
days. The experimental treatments were offered applied from 24 to 42 days of age. The
treatments included 1) basal diet, 2) basal diet + 0.5% garlic powder, 3) basal diet + 3%
dill powder, and 4) basal diet + 0.5% garlic powder + 3% dill powder.

Results: The effects of the experimental treatments on weight gain and feed conversion
ratio were significant over the entire rearing period, and chickens fed garlic powder
showed higher body weight gain and improved feed conversion ratio compared to those
in other treatments. Feed intake was not significantly affected by the treatments. The
effect of the treatments on the carcass, breast, and thigh weights of the chickens was not
significant, however, chickens fed garlic powder had significantly less abdominal fat than
the other groups. Blood biochemistry assay showed that the treatments had a significant
effect on the blood triglycerides and cholesterol concentrations of the chickens. Birds
consumed garlic powder, dill powder, or their combination had significantly lower levels
than the control group. The microbial population of the chickens' ileal wall was
significantly affected by the treatments. Using garlic and dill powders alone and their
combination caused a significant decrease in the total bacterial population and an increase
in the lactobacilli population compared to the control group. Garlic powder alone
significantly increased the production index and gross economic efficiency for the entire
chicken production period.

Conclusion: It can be concluded that adding 0.5% garlic powder to the diet improves
growth, reduces abdominal fat, improves intestinal microbial flora, and increases the
economic efficiency of broiler chicken production.
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Introduction

Growing concerns arose about feed additive residues in broiler carcasses, especially
antibiotics. On the other hand, producing carcasses with lower fat content is considered
beneficial for the consumers. Nowadays, medicinal plants are the first-choice candidates as
growth promoters, with antimicrobial and hypolipidemic properties, to be added to broiler feed.
Garlic has a prestigious place in traditional medicine, with new insights into its beneficial
effects in animal production. Dill is also famed for its anti-lipid properties. Iran is home to
various medicinal plants that are produced at low cost, providing a good opportunity to use
them in broiler chicken production. Therefore, the goal of the study was to investigate the
effects of adding dried garlic and dill powders to the diet on growth performance, carcass
characteristics, blood biochemicals, intestinal microbial populations, and economic production
efficiency in broiler chickens.
Methods

A total of 176 one-day-old Cobb-500 chickens (male and female) were randomly assigned
to 4 treatment groups, with 4 replicates per group, and reared for 42 days. Treatments were 1)
basic diet; a corn-soybean based meal, 2) basic diet+ 0.5% garlic powder, 3) basic diet+ 3% dill
powder, and 4) basic diet+ 0.5% garlic powder+ 3% dill powder that were arranged as a
completely randomized design and fed to chicken from the first day to the end of the trial (day
42). Fresh, clean garlic cloves and green dill (including leaves and stems) were first thoroughly
washed, air-dried, and then finely milled. The diets were formulated according to NRC
recommendations for three periods: d 1-10 (starter diet), d 11-23 (grower diet), and d 24-42
(finisher diet). The vaccination schedule and lighting regimen were carried out according to
Cobb500 recommendations. All birds were maintained in the same ambient conditions
throughout the experiment. Feed intake and live weight of the chicken were measured weekly.
The feed conversion ratio was calculated weekly. At day 42, 32 chickens (two birds per
replicate) were slaughtered for carcass analysis and to collect blood and ileal samples. Breast,
thighs, and abdominal fat pad weights were expressed as a percentage of the carcass weight.
Blood metabolites, including total protein, cholesterol, and triglycerides, were assayed via
spectrophotometry. For the microbiology trial, a 2cm sample from the middle of the chicken
ileum was incised and homogenized for incubation to determine total microbes and lactobacilli
counts of the ileal wall using MRS agar and nutrients agar, respectively. Production index and
gross economic efficiency were calculated over the entire experimental period. Data were
analyzed using a completely randomized design in SAS version 9.1 (2003), and mean
comparisons were performed using the least significant difference (LSD) test.
Results

Results showed that the effect of the experimental treatments on liveweight gain and feed
conversion ratio of chickens over the study period was significant, with chickens fed garlic
powder alone in the diet having greater liveweight gain and a lower feed conversion ratio than
other groups (p<0.05). Feed intake in chickens was not affected by the treatments, but it was
significantly lower in birds fed diets containing dill powder than in other groups. The effect of
treatments on carcass, breast, and thigh weights of chickens was not affected by the treatments,
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but the birds fed garlic powder alone in the diets showed a decrease in abdominal fat pad weight
compared to other birds (p<0.05). Adding garlic and dill powders to the diet decreased blood
cholesterol and triglyceride levels in chickens; chickens fed garlic and dill powders alone or in
combination had lower cholesterol and triglyceride levels than those in the control group
(p<0.05). No significant differences in blood total protein concentrations were found among
groups. lleal microbial populations of chickens were significantly affected by the experimental
treatments, in which the utilization of garlic and dill powders alone or combined in the diets
resulted in a marked decrease in total ileal wall microbial population and an obvious increase
in ileal wall lactobacilli population (p<0.05). Adding garlic powder alone to the diets
significantly increased economic indices of chicken production, including the production index
and gross economic efficiency (p<0.05). It can be discussed that the improved feed conversion
ratio in birds fed garlic powder is mainly due to the enhanced weight gain compared to other
groups. As there is a relationship between blood lipid levels and carcass fat depots, garlic
powder lowered the abdominal fat pad of chickens with an obvious decrease in their blood
triglycerides and cholesterol levels. In addition, an increased intestinal lactobacilli population
Is the most beneficial bacteria in the gut, and a lowered total bacteria count from using garlic
powder in the diet may indirectly indicate that the harmful bacteria population, such as E. coli,
was concurrently restricted, which warrants further study. No synergistic effects were observed
by adding garlic powder and dill powder to the chickens’ diet, except for a decremental effect
on the blood cholesterol level. In contrast to the previous studied mentioning that garlic and dill
derivatives can enhance appetite and feed intake in broilers, in the present study not only feed
intake was not increased by the inclusion of garlic and dill in the diets but also feed intake
tended to be decreased by using garlic and dill in the diets that may be referred to elevated diet

fiber content and/or the route of garlic and dill inclusion.
Conclusion

There were no advantages to adding dill powder to the broiler diet, but, considering the
economic efficiency of production, using 0.5% dried garlic powder in the broiler diet is
recommended due to improved growth performance parameters, lower carcass fat content, and
a beneficially modified intestinal microbial population. Furthermore, no deleterious effects
were observed in chickens when garlic powder was added to the diet.
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Table 1- Ingredients, nutritive value and costs of the experimental diets in different stages of chicken production

Shg plél (3op3) e (30 )) 15, bl
Ingredients Starter (%) Grower (%) Finisher (%)
o2 52.36 57.13 58.34
Corn
by Al 35.69 30.29 27.89
Soybean
b -2
Ot 4.07 4.77 6.11
Soybean oil
Sl el 5> 1.88 1.83 1.70
Dicalcium phosphate
Sal
. 1.16 1.12 1.08
Lime
TR
byt S 0.45 0.39 0.37
Salt
ety Jose 0.25 0.25 0.25
Vitamin mix
e Joso 0.25 0.25 0.25
Mineral mix
Py
e d 0.07 0.12 0.13
L-lysine
owgse=Jlcs>
D,L-methionine 0.24 0.24 0.25
e |l
oifd 0.00 0.04 0.05
L-threonine
') u:.aL.a,
Vit D3 0.05 0.05 0.05
SUS,
Josilss 0.03 0.03 0.03
Diclazuril
’Lﬁ 3.50 3.49 3.50
Filler
(o,\& wlz,a) o> ae Q_JL.S))
Dietary nutritive values (calculated)
(PS5 54S  B6LS) (omadplio 53,
. 2900 3000 3100
Metabolizable energy (Kcal/kg)
(30 )) 592
20. 18.4 17.57
Protein (%) 0-38 849 S
(12)3) 034
1.16 1.07 1.02
Lysine (%)
(0 )2) Cigate
54 .52 51
Methionine (%) 05 05 05
(303) Cysitumpart gt
0.87 0.82 0.80
Methionine+cysteine (%)
(22 0595 0.77 0.72 0.70

Threonine (%)
L)) o

. 1305.19 1274.75 1284.70
Cost of diet (IRR)

Owoling &+ B3 omelig 15 B2 ueling AVO B pelig & (K3 ppalig dAE (paolng o Jedlip anlg Yoo :D3 oxolig g Qe e A Lpalg 2 JoSo p)SolS ya jl o L)mb Cmoling
£S5 ke ¥ BO sy 9o /¥ BO elig V- :BS
Vitamins provided per kg: Vit A: 9000 1U, Vit D3: 2000 IU, Vit E: 18, Vit K3: 2, Vit B1: 1.75, Vit B2: 6.6, Vit B3: 30, Vit B5: 10, Vit B6:
0.3 and Vit B9: 1 mg.
Pk 10 sl 5 ¥ ity ¥ ipam Ve iy e AT )+ 5550 Juo p Sk 0 51005 (s s lge
Minerals provided per kg: Mn: 100, Fe: 50, Zn: 100, Cu: 20, I: 2 and Se: 0.5 mg.
Al o WWAY Lo linnj 4 by yo o8 maese
The costs are for winter 2014.
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Table 2- Means of feed intake, live weight, weight gain and feed conversion ratio of chicken fed garlic and dill powders
over the trial (1-42 d)

sloss (p55) Sy B pae (p5) 2355 033 (p5) 0is LI e has oo
Treatment Feed intake (g) Live weight (g) Weight gain (g) Feed conversion ratio
el 4917542 2452.30 0 2410.30 0 1.99¢@
Control
e 4793.76 @ 2730.93 2 2687.88 2 1.85b
Garlic powder
AW 2% 4708.83° 2468.30 0 2424.20 0 2.042
Dill powder
9% 2 T P 4839.27 ® 2494.78 b 2452.78 b 1.992
Garlic+dill powder
o Sl 274.29 2428 96.48 0.034
Standard deviation

Is, o N
S sine Jloiol 0.1083 0.0048 0.0043 0.0149
P value

(P<1+0) 35l )z (s ylal Blis oo b glite gy clyls (sl puSiba g o 18,0
a,b In each column, means with different letters are statistically different (p<0.05).
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Table 3- Means of dressing percentage and relative weights of breast, thighs and abdominal fat of chickens fed garlic and
dill powders at d 42 (%)
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Parameter asl o33, Ao Lol SD oy o
slass Dressing percentage Breast Thighs Abdominal fat
Treatment
el 73.96 28.79 2043 2122
Control
- )Jf")" 74.58 27.18 20.54 1.450b
Garlic powder
bl 73.44 27.46 20.33 2.042
Dill powder
295 g+ 9 b
73.44 28.82 20.37 1.37
Garlic+dill powder 3 88 03 3
e Sl
0.54 0.48 0.23 0.78
Standard deviation
bise Jloool gl 0.305 0.274 0.766 0.046

P value
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a,b In each column, means with different letters are statistically different (p<0.05).
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Table 4- Means of blood total protein, cholesterol and triglycerides concentrations of broiler fed garlic and dill powders (d 42)

dociwl B
Parameter  (adowdfp)S des) o oS5 5 (sl godlp 5 ) gl (s p5) p5 csSig

et Triglycerides (mg/dL) Cholesterol (mg/dL) Total protein (g/dL)
Treatment
.~ 52.89 2 139.322 783
Control
"l )3:")’ 16.44°¢ 113.07° 6.78
Garlic powder
299 )9 b A

25.8 115.13 8.16
Dill powder
295 g+ 9 b .

28. 101.92 2
Garlic+dill powder 8.38 01.9 6.29
Jire il
Standard deviation 321 3.69 1.26
S Jele 0.011 0.010 0.773
P value

(P<e140) 35yls o gize d)LJ B pa b cglite By (sl (s 11 Sibio «ygin 2 5> ab,..

a,b,.. In each column, means with different letters are statistically different (p<0.05).
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a,b In each column, means with different letters are statistically different (p<0.05).
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a,b,c In each column, means with different letters are statistically different (p<0.05).
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