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Introduction: In the broiler breeding industry, chickens are often reared in confinement at high stocking
densities, which can make them susceptible to infectious diseases. Antibiotics, growth promoters, and anti-
coccidial drugs are frequently used as feed additives to elevate growth rates, combat diseases, and lower losses.
However frequent use of antibiotics in broiler diets may result in a rise in the antimicrobial resistance of both
human and animal bacteria. Alternatives to antibiotics as growth promoters for broilers could decrease bacterial
resistance to antibiotics, while at the same time maintaining growth and improving carcass composition. In
addition, the bioactive components of herbal plants have a high free radical inhibitory activity that may help the
endogenous oxidative status of animals and thus may prevent oxidation in meat and lead to improved meat
quality. The objective of this study was to investigate the effect of thyme (Thymus vulgaris) on growth
performance, blood metabolites, and meat quality of broilers at high stocking density.

Materials and Methods: This experiment was conducted based on a completely randomized design with a
2x2 factorial arrangements. A total of 216 1-d-old male broilers (Ross 308) were allotted to one of four
treatments with four replicates. Two different stocking densities (low stocking density (LSD): 9 birds/m? and
high stocking density (HSD): 18 birds/m?) were tested with two different thyme levels: zero and 0.1%. Chickens
had given ad-libitum access to water drinking and diet. At the end of the experiment (42 days old), two birds
with the closest weights to the mean weight of the pen were selected, and after blood sampling slaughtered for
determining meat quality. Body weight gain (BWG) and feed intake (FI) of birds were measured per pen at the
end of each period. Mortality and the weight of birds that died or were culled during the experiment were
recorded. Corrected feed conversion ratio was calculated based on mortality for these periods. Blood
biochemical indices (glucose, cholesterol and triglyceride) were determined using a clinical biochemistry
autoanalyzer using a kit from Pars Azmoun, Tehran, Iran. To determine the Water-holding capacity, 5 gr of
breast sample were placed in filter paper and centrifuged at 1500xg for 4 min. Then the samples were placed in
an oven at 70 °C for 24 h. Finally, the Water-holding capacity was calculated from the difference in the weight
after centrifugation and the weight after drying, divided by the initial weight multiplied by 100. Collected data
were subjected to ANOVA using the GLM procedure of SAS (SAS, 2005). Analysis of variance was performed
using a completely randomized design with a factorial arrangement of treatments. Tukey’s multiple range test
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was used to determine differences among the treatment means. Statistical significance was considered at P<0.05.

Results and Discussion: The results showed that in the starter period, birds in the HSD group had the
highest feed intake and weight gain compared to the LSD group (P<0.05). HSD caused a significant decrease in
feed intake and body weight and a significant increase in feed conversion ratio in grower, finisher, and the total
periods compared to LSD (P<0.05). A significant increase in glucose, heterophil concentration, and heterophil to
lymphocyte ratio and a significant decrease in glutathione peroxidase and lymphocyte concentrations were
observed in birds raised in HSD than LSD (P<0.05). Also, HSD decreased water holding capacity and increased
cooking loss and dripping loss of breast meat (P<0.05). The addition of thyme powder increased feed intake and
body weight and decreased feed conversion ratio in grower, finisher, and the total periods (P<0.05). The
treatment containing thyme decreased the concentration of glucose, heterophil, and heterophil to lymphocyte
ratio and increased the concentration of glutathione peroxidase, white blood cells, and lymphocytes (P<0.05). A
significant increase in water holding capacity and a significant decrease in cooking loss, dripping loss, and
thiobarbituric acid of breast meat were observed in the treatment containing thyme (P<0.05). The positive effects
of thyme on reducing the negative effects of high stocking density and improving growth performance,
antioxidant status, blood immunity, and meat quality of broilers could be due to its antioxidant and antibacterial
properties. The improvement in the growth performance of broiler chickens caused by thyme could be partly
attributed to its positive effect on nutrient digestibility. Furthermore, this positive result could be, at least in part,
due to the antioxidant and antibacterial effects of herbal products in the gut.

Conclusion: Therefore, adding 1% thyme powder can reduce the negative effects of high stocking density on
growth performance, and blood metabolites, and improve the meat quality of broilers raised under high stocking
density.
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Table 1- Feed ingredients and chemical composition of basal diet during different rearing periods

(0,3) bS5 (5590 Vo=Y) el oy93 (5395 YO=VY) A5 0y9 (5395 YP-XY) Sbb o)
Ingredient (%) Starter (1-10 days) Grower (11-25 days) Finisher (26-42 days)
= 50.92 54.26 58.87
Corn

(0 20,3 1) Ly s 4171 37.84 33.44
Soybean meal

Lgw (5 _ 3.42 433 4.16
Soybean oil

oS 03 1.45 1.25 1.23
DCP

eSS 1.30 1.22 1.18
Limestone

pe A 0.30 0.30 0.29
Sodium chloride

gl s> 0.16 0.13 0.12
DL-methionine

o= 0.24 0.17 0.21
L-lysine

Vo e

e g el JoSe 0.50 0.50 0.50
Vit-min premix*

0 dpmloeo 5L

Nutrients (calculated)

ME (kcal/kg)

(302) P 0552 23.00 21.50 20.00
Crude protein (%)

(3053) el 0.96 0.87 0.81
Calcium (%)

(129) (3 b ot 0.48 0.43 0.41
Available phosphorus (%)

(3053) e 0.16 0.16 0.16
Sodium (%)

(o) 8 0.23 0.22 0.22
Chlorine (%)

(x253) o2 1.44 1.29 1.19
Lysine (%)

(30,3) g 0.56 0.51 0.48

Methionine (%)
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bS5l S ke
! Mineral premix supplied the following per kilogram of diet: Mn, 80 mg; Fe, 120 mg; Zn, 60 mg; Cu, 100 mg; I, 0.95 mg; and Se,
0.25 mg. Vitamin premix supplied the following per kilogram of diet: Retinol, 12,000 1U; Cholecalciferol, 1500 1U; Tocoferol, 60
1U; filokinon, 2 mg; thiamine, 2.4 mg; riboflavin, 4.8 mg; niacin, 30 mg; pantothenic acid, 16 mg; pyridoxine, 3 mg; folic acid, 1
mg; vitamin B12, 0.03 mg; biotin, 0.15 mg; and cholin chloride, 50 mg.
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Table 2- The effects of stocking density and Thyme powder and interaction on feed intake (g/period) of broilers

o Lo (5390 VoY) il oggs  ((S39y W-YB) 08y 0090 (S VA-F+) Gbboggs  (Siay V-¥Y) oy90 JS
Trea{tments Starter Grower Finisher Whole period
(1-10 days) (11-25 days) (26-40 days) (1-42 days)

(@rorie 2 3 0kip) A5 oS5
Stocking density (SD) (birds/m2)
9 185.21° 1281.552 2830.622 4297.39°
18

b b b
Sibe 3 Jstal Gl ool 201.11° 1211.97 2642.77 4055.86
SEM 3.65 4.96 25.74 29.27
S ne Jlois] mlaw ' ' ' '
P-value 0.009 0.0001 0.0002 0.0001
(223) eyl
Thyme (%)
0 194.55 1232.85° 2677.08° 4104.47°
1
il 3 Jstial Gl 5ol 191.77 1260.692 2796.322 4248.77°
SEM 3.65 4.96 25.74 29.27
S sime Jlois] o ) ) ) ’
P-value 0.60 0.002 0.007 0.004
oriasl X ST
SD x Thyme
9x0 183.75 1261.39 2825.692 4270.83%
9x1 186.66 1301.72 2835.552 4323.93?
18x0 205.35 1204.30 2528.47°¢ 3938.12°¢
18x1

b b

rSile s ikl Gl ool 196.87 1219.65 2757.08 4173.61
SEM 5.16 7.03 36.40 41.39
S sine Jlois] maw ' ' ' ’
P-value 0.29 0.10 0.01 0.04

(P<10) )l (g)ls sime B3] cuglie gy b ygias y 50 Jole ya (sla Sl &C

&b Means within the same column with uncommon superscript differ significantly (P<0.05).
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Table 3- The effects of stocking density and Thyme powder and interaction on body weight gain (g/period) of broilers

ol (S3o VoY) il epd ((S3eo N-V0) 2y 0390 ((S39) VP=F) (b oygs  (Sioy V-¥Y) 090 IS
y Starter Grower Finisher Whole period

Treatments (1-10 days) (11-25 days) (26-40 days) (1-42 days)
(@resio o 3 0k ) dS o515
Stocking density (SD) (birds/m2)
9 144,720 864.792 1520.142 2529.652
18

b b b
rSibe 5kl ool 155.662 789.72 1372.57 2317.95
SEM 2.13 5.37 16.55 18.77
Sobsine Jlois] mlaw ' ' ' ’
P-value 0.003 0.0001 0.0001 0.0001
(103) creg]
Thyme (%)
0 153.12 805.94P 1363.89P 2322.95P
1
rSila 3kl ool 147.25 848.572 1528.822 2524.642
SEM 2.13 5.37 16.55 18.77
S ine Jlois] mlaw ' ' ' )
P-value 0.07 0.0001 0.0001 0.0001
el X o515
SD x Thyme
9x0 145.69 835.42b 1480.56P 2461.66°
9x1 143.75 894.162 1559.722 2597.632
18x0 160.55 776.46° 1247.22°¢ 2184.24°¢
18x1 2 g7b b 5 b
Sile 3kl Gl o 150.76 802.97 1497.91 451.66
SEM 3.02 7.59 2341 26.55
S B Jlosn] o : : : :
P-value 0.22 0.05 0.003 0.03

(P<A140) 15)ls ()l sme BB cglie Cgyn b ygian 5o p3 Jole yo (clo 5 Siko &€

&b Means within the same column with uncommon superscript differ significantly (P<0.05).
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Table 4- The effects of stocking density and Thyme powder and interaction on feed conversion ratio of broilers

ol (S3o VoY) il pgd ((S3eo N-V0) 2y 090 ((S9) VP=F) (b oygs  (Sioy V-¥Y) 0390 IS
y Starter Grower Finisher Whole period

Treatments (1-10 days) (11-25 days) (26-40 days) (1-42 days)

(oo y 53 0k ) &S oS5

Stocking density (SD) (birds/m2)

9 1.28 1.48° 1.86° 1.70°

18

Sile sl il 1.29 1.542 1.932 1.752

SEM 0.01 0.007 0.01 0.005

S sine Jlois] o ' ) ’ ’

P-value 0.51 0.0005 0.0007 0.0001

(329) cpzg!

Thyme (%)

0 1.27 1.532 1.972 1.76%

! 1.30 1.48° 1.83° 1.68°

OoSbe 5l Cél ol ' ' ’ '

SEM 0.01 0.007 0.01 0.005

Sobsine Jlois] mlaw ' ) ’ ’

P-value 011 0.002 0.0001 0.0001

oriasl X ST

SD x Thyme

9x0 1.26 1.51 191° 1.73°

9x1 1.30 1.46 1.81°¢ 1.67¢

18x0 1.28 1.55 2.022 1.802

18 x1 b b

eSile skl Gl ol 1.30 1.52 1.84 1.70

SEM 0.02 0.01 0.02 0.007

Sobsime Jlois] o ' ' ’ ’

P-value 0.69 0.38 0.01 0.02

(P<140) 5 (gylisine BMS] glisie g b gt o o Jols yo (el uSile &P

&b Means within the same column with uncommon superscript differ significantly (P<0.05).
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Table 6- The effects of stocking density and Thyme powder and interaction on meat quality of broilers

o Lo da (o) o @luS el (203) e 8l (22)3) 4bgs- ol S2y90)095
Trea{tments pH Water holding capacity Cooking loss Dripping loss Thiobarbituric

(%) (%) (%) acid
(@rosie 2y 0kip) AlS ST
Stocking density (SD)
(birds/m2)
9 6.88 60.00? 28.32° 10.66° 9.13
18

b
eSilee 3] G 6.70 58.25 30.252 12.022 9.72
SEM 0.18 0.58 0.39 0.28 0.25
Sobsime Jlois] pdas ) ’ ’ ’ '
P-value 0.48 0.05 0.005 0.005 0.12
(1253) cpag]
Thyme (%)
0 6.82 57.50° 30.95? 12.662 10.022
1
b b b
OSOlee 3 |kl (Bl yzl 6.76 60.752 27.62 10.02 8.84
SEM 0.18 0.58 0.39 0.28 0.25
Eobsine Jlois] pdas ' ’ ’ ’ '
P-Value 0.84 0.002 0.0001 0.0001 0.005
el X oS5
SD x Thyme
9x0 6.93 59.00 29.40° 11.52° 9.62
9x1 6.84 61.00 27.25¢ 9.80¢ 8.64
18x0 6.71 56.00 32.50° 13.80? 10.41
18x1
b

OeSlee 3 llil Bl s 6.69 60.50 28.00% 10.25¢ 9.03
SEM 0.25 0.83 0.53 0.40 0.35
Sobsixe Jlois] pdas ' ’ ’ ’ '
P-value 0.90 0.15 0.05 0.04 0.57

(PS0) 35yl gyl gime ] gliio gy b gty 53 Jols o (slagy,Sole &P

&b Means within the same column with uncommon superscript differ significantly (P<0.05).
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