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Abstract

The present study was conducted to evaluate the effects of dietary supplementation of Thymus vulgaris on
growth performance, morphometric, carcass and blood parameters in local Kabir rooster. Chicks were
randomly assigned to one of the four dietary treatments (10 chicks per treatment). One group (To) received a
basal diet, two others received a basal diet supplemented with 0.5% (T5) and 1% (T:0) of thyme while the fourth
(Toxy) received Oxykel 80 WP. Feed intake was calculated, body weight and morphometric traits were
recorded. Haematological analyses and the carcass parameters were evaluated. Feed supplemented gradual
level of thyme resulted in a significant improvement in the overall performance parameters compared to the
control. Roosters fed 1% thyme displayed a better feed conversion ratio than other (P<0.05). They showed
highest body weight gain, carcass weight and heart relative weight compared to the values obtained in birds
fed basal diet. A significant decrease of spleen and gizzard relative weights was recorded in chicken fed on
thyme. Except the wing length, the chest circumference and thigh diameter, dietary treatment had significant
effect on the body measurement characteristics (P<0.05). But the gain values of neck length, chest
circumference and tarsus length were significantly increased in chicken fed thyme supplemented diets
(P<0.05). Roosters fed on thyme also had higher (P<0.05) red and white blood cells, haematocrit and mean
corpuscular haemoglobin concentration. It could be concluded that thyme could be included in local chicken

diets to promote their growth performance, improve their carcass characteristics and health status.
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Introduction

The desire to satisfy the high demand of broiler, due
to the exponential increase of the demography, has
pushed farmers to refer on antibiotics to enhance
their productivities. Antibiotics have been widely used
as growth promoters (Abdel-Ghaney et al., 2017) and
as diseases controller in poultry (Castanon, 2007;
Zulkifli et al, 2012). Their advantages in poultry
production are well established (Miles et al., 2006;
Castanon, 2007). However, antibiotics have been
reported to be an important risk factor of toxicity and
pathogen resistance in animals (Schwarz et al., 2001).
Moreover, antibiotics can be transferred to consumers
through animal products such as egg, meat and milk
(Schwarz et al., 2001; Darwish et al., 2013). Antibiotic
residues can transfer bacteria resistant to humans, and
have been related to numerous health concerns such as
hepatotoxicity, allergy and reproductive disorders
(Nisha, 2008). Because of their adverse effects, most
antibiotics are considered as public health issue and
are banned in poultry production (An et al., 2015;
Abdel-Ghaney et al.,, 2017). Antibiotics alternative
such as herbal extracts or essential oil have then been

explored by scientists.

Several plants, plant extracts or herbal essential oils
have been given or incorporated in poultry feed as
growth promoters (Lee et al., 2005; Javed et al.,
20009; Tellez et Latorre, 2017). In fact, plants extracts
or essential oil derived from plants improve the
health status of animals through their antifungal,
antiviral, anti-coccidian or antibacterial properties
and antioxidant activities (Gumus et al., 2017). Their
benefits in improving growth performances are well
documented (Zulkifli et al., 2012; Pourmahmoud et
al., 2013; Abdel-Ghaney et al., 2017; Attia et al.,
2017). Plant extracts enhance digestibility by
enzyme
facilitating nitrogen absorption (Abdel-Ghaney et al.,

stimulating endogenous activity and
2017; Gumus et al., 2017). Thymus vulgaris is one of
herbal which have been reported to have beneficial
effects in poultry nutrition (Khan et al., 2012; Toukala
et al., 2020). It incorporation in layer diets at 0.1 and
0.5% improved feed conversion and egg production

(Boliikbasi et Erhan, 2007). On broilers, several

studies showed significant effects of Thymus vulgaris
powder on carcass traits and growth performances
(Navid et Mahmoud, 2011; Ragaa et al., 2016).

At contrary, other authors reported no influence of
dry Thymus vulgaris leaves on broilers performance
(Demir et al., 2008; Ocak et al., 2008; Ayoola et al.,
2014). Pourmahmoud et al. (2013) also showed that
Thymus vulgaris extracts (0.2-0.4-0.6%) had no
effect on performance of broilers. Recent studies
reported that feed supplemented with Thymus
vulgaris essential oil resulted in significantly higher
growth performance and profit in broiler production
(Attia et al., 2017; Wade et al., 2018). The effects of
Thymus vulgaris leaves powder supplementation on
growth performance are controversial. The present
study was then conducted to evaluate the effects of
dietary supplementation of whole Thymus vulgaris
(roots, stem and leaves) on growth performance,
morphometric parameters, carcass characteristics

and blood parameters in local Kabir rooster.

Materials and methods

Study site

This research was carried out at the Buea’s Green
Gold Agri Venture Poultry Research, South-West
Region of Cameroon (4°12,773° to 4°4,25'N and
9°19,425’ to 9°9,20’E) and at the Life Sciences
Laboratory of the Faculty of Science, University of
Buea as well as at the Laboratory of Animal
Physiology and Health, FASA, University of Dschang.

Preparation of plant’s powder

The whole Thymus wvulgaris plant used was
purchased from the local market. Dried samples
(roots, stem and leaves) were grinded to powder,
conserved into separate and labelled plastic bags,

sealed and stored in a cool dry place until use.

Experimental Animals

Local Kabir chicks were provided by the Association
of Farmers and Breeders of Kevin Foto Dschang
(AEKDS), Cameroon. Chicks were transferred to
study site after sexing at 6 weeks old. They were
reared in 1m2 wood cages (density of 5 animals/m?2)
equipped with drinkers and feeders. Cages were
cleaned with water and disinfected with virunet®

solution two weeks before their arrival. Chicks were
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identified by tags and allowed for acclimatization for
a week, then placed in the cages.

Diets and experimental design

Chicks were receiving water and feed ad libitum. They
were fed on basal diet (Table 1) according to their
stage of development: growth diet from 8 to 21 weeks
then reproductive diet from 22 weeks and above
(Tadondjou et al., 2014). Four pens of chicks (5
birds/pen) repeated once, were randomly assigned to
one of the four dietary treatments:

To: Basal diet (Control)

Ts: Basal diet + 0.5% T. vulgaris powder

Tio: Basal diet+1.0% T. vulgaris powder

Toxy: Basal diet + commercial antibiotic (Oxykel
80WP)

The antibiotic was added to water following
manufacturer’s instruction (0.5g/L of water for 3
continuous days weekly) while the addition of plant
powders to basal diet was done daily (Ndzi et al,
2016).

Table 1. Ingredient and chemical composition of

rooster growth and reproductive diets.

Feed ingredient (kg) Growth Reproduction
Maize 49.0 52.0
Wheat bran 22.0 25.5
Cotton seed cake 8.0 3.0
Soybean cake 7.0 3.0
Fish meal 6.5 3.0
Bone meal 1.5 7.0
Shellfish powder 5.0 1.0
Premix 5% (*) 1.0 5.5(1)
Total 100.0 100.0
Crude protein (%) 20.70 15.38
ME (kcal/kg) 3013.51 2723.78
Calcium (%) 1.51 3.45
Phosphor (%) 0.73 0.69
Lysine (%) 1.10 0.72
Met (%) 0.40 0.29

*Premix 5%: crude protein = 40%; Metabolizable
energy = 2078 kcal/kg; Calcium = 8%; Phosphor =
2.05%; Lysine = 3.30%; Met (Methionine) = 2.40%;
ME = Metabolizable energy.

Feed intake and body weight

Feed intake was calculated by subtract the leftover
feed weight from the weight of feed initially provided.
The individual body weight was recorded weekly
before feeding. Cumulated feed intake and body

weight gain were calculated at the end of the

experiment and permitted to evaluate the
consumption index (Saki et al., 2014).

Morphometric parameters

Height (8) characteristics of zoometric variables:
body length, head length, neck length, wing length,
chest circumference, thigh diameter, and tarsus
length and diameter were recorded (Francesch et al.,
2011). The length gains or diameter gains were
obtained by the different between measurement taken
at the end and those recorded at the beginning of the

experiment.

Carcass characteristics

At the end of the experiment (28 weeks old), three
birds from pen replicate were randomly removed,
weighed to obtain the live weight, then slaughtered by
decapitation. The head and viscera were removed
after plucking feathers. Carcass and inner organs
(heart, liver, gizzard, lungs, kidney, pancreas and
spleen) were weighted and expressed as percentage

live body weight.

Hematological profile

The blood was collected from slaughtered birds by
using anticoagulant in test tube for hematological
analysis. Haematological analysis was performed using
an automatic haematological analyser (Bechman
Coulter, Coulter Ac. T BR-13692A).

The parameters included: red blood cell (RBC) count,
leukocyte (WBC) count, Lymphocytes (%), haemoglobin,
haematocrit and platelet count, mean corpuscular
volume (MCV), mean corpuscular haemoglobin (MCH)
and mean corpuscular haemoglobin concentration
(MCHC) (Nghonjuyi et al., 2015).

Statistical analyses
Data collected were subjected to analysis of variance
(ANOVA) at

significant, Duncan multiple range tests were used to

P<0.05. When differences were

separate means. All statistical analyses were
performed using the Statistical Package for Social

Sciences software (SPSS, IBM version 21.0).

Results
Effects of feed supplementation of Thymus vulgaris
powder on food consumption
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The effects of feed supplementation at different level
of Thymus wvulgaris on feed consumption are
presented on Fig. 1.

Irrespective of the treatment, feed consumption
increased throughout experimental period; and there
was no difference (P> 0.05) between treatments for

the same week.
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Fig. 1. Effects of Thymus vulgaris powder on the
weekly diet intake To, Ts, T10 and Toxy are groups which
received feed supplementation respectively with

Thymus vulgaris 0, 0.5 and 1% or Oxykel 0.5g/L.

Effects of feed supplementation of Thymus vulgaris
powder on food body weight, body weight gain and
consumption index

The effects of Thymus vulgaris on the evolution of body
weight are illustrated in Fig. 2. Independently to the
treatment, body weight showed the same evolution. It
increased rapidly from week 8 to week 18. From the 18t
week, growth became slow. Considering treatments,
body weight of birds feed on basal diet (To) was the
lowest during the experiment (P<0.05).
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Fig. 2. Effect of Thymus vulgaris powder on body

weight evolution of Kabir roosters.

Obtained data revealed that the values of body
weight gain were significantly different between
treatments. The highest weight gains were attained

in birds fed on diets supplemented with thyme (T5)
and (T10), while the lowest was recorded in birds fed
on basal diet (To) (Fig. 3).
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Fig. 3. Effects of feed supplemented with Thymus
vulgaris powder on Kabir rooster body weight gain.
(»b) Means with different letters are significantly
different (P<0.05). To, Ts5, T10 and Toxy are groups which
received feed supplementation respectively with

Thymus vulgaris 0, 0.5 and 1% or Oxykel 0.5g/L.

Consumption index

The effect of feed supplemented with Thymus
vulgaris on the consumption index as shown on Fig.
4 below revealed that consumption index varied
significantly according to treatment. Rooster
receiving feed supplemented with 1% of Thyme
vulgaris (Ti0) had the lowest value (P<0.05), while

bird in treatment To showed a significant increase.
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Fig. 4. Effects of feed supplemented with Thymus
vulgaris powder on the feed consumption index of
Kabir roosters. To, Ts, Tio and Toxy are groups which
received feed supplementation respectively with
Thymus vulgaris o0, 0.5 and 1.0% or Oxykel 0.5g/L. b
Means in the same line with different letters are

significantly different (P<0.05).

Morphometric parameters
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Except the wing length, the chest circumference and
thigh diameter, dietary treatment had significant

effect on the body measurement characteristics of

the matured Kabir roosters.

vulgaris (Two) (p<0.05). Furthermore, the gain
values of neck length, chest circumference and

tarsus length significantly (P<0.05) increased in

chicken fed thyme supplemented diets (Table 2).

The greatest performance was recorded in birds

receiving feed supplemented with 1% of Thyme

Table 2. Effects of thyme supplemented feed on some morphometric measurement of Kabir rooster.

Zoometric Treatments
gf;;s)u rement Toxy (N=10) To (n=10) T5(n=10) Ti0(n=10) P
I 75.54+4.362 74.11£5.962 74.20 £5.472 75.19+4.612 0.90
HL F 92.97+4.592b 90.45+4.67° 93.32+1.952b 95.23+2.532 0.04
G 17.44+5.002 16.35+5.112 19.13+24.932 20.04 +4.762 0.35
I 114.78+47.142 112.75+13.922 99.91+13.10P 04.18+11.05P 0.00
NL F 168.50+7.47P 162.50+8.58P 181.00+11.00% 178.50+7.382 0.00
G 53.72+9.42P 49.75+14.64b 81.09+14.472 84.32+15.262 0.00
I 209.00+13.702 213.00+£20.842 201.50+18.722 195.50+33.872 0.34
WL F 265.30+6.132 259.25+21.602 267.00+£13.222 263.00+6.322 0.60
G 56.30+16.372 46.25+18.682 65.50+25.842 67.50+£30.482 0.18
I 202.25+21.032 201.75+16.162 206.75+18.782 190.53+32.902 0.46
BL F 272.25+6..71P 268.75+7.75P 281.80+7.47b 267.50414.392 0..01
G 70.00+21.892 67.00+15.362 75.05+21.382 76.97+38.752 0.82
I 195.86+16.302 199.72+23.662 189.75+15.472b 157.13+64.29P 0.04
CC F 363.80+17.162 361.50+14.922 362.75+11.332 367.00+£14.332 0.85
G 167.94+24.71P 161.78+22.58P 173.00+16.612P 209.87+72.402 0.04
1 23.44+4.992 26.34+6.842 26.55+6.182 26.23+4.782 0.58
TD F 45.92+7.022 45.61+£4.82 48.65+2.5092 48.72+3.212 0.30
G 22.49+6.102 19.26+6.632 22.09+5.892 22.49+6.252 0.60
I 12.89+1.562 12.99+1.382 13.79+1.612 14.17+5.652 0.75
TsD F 18.80+1.68P 19.87+0.672> 19.80+0.78% 20.19+1.142 0.04
G 12.89+1.562 12.99+1.382 13.79+1.612 14.17+5.652 0.75
I 74.72+7.952 72.63+10.862 75.76+8.722 71.16+£6.032 0.63
TsL F 118.81+7.05¢% 118.07+3.46¢ 124.11£7.513b 128.62+5.732 0.00
G 44.09+11.08P 45.44+11.99P 48.35+10.272b 57.46+7.682 0.03

(ab)Means with the same letters within the lines are not significantly different (P>0.05). To, Ts, Tio and Toxyare

groups which received feed supplementation respectively with Thymus vulgaris o, 0.5 and 1% or Oxykel 0.5g/L;
HN: head length; NL: neck length; WL: wing length; BL: body length; CC: chest circumference; TD: Thigh

diameter; TsD: tarsus diameter; TsL: tarsus length; n: number of roosters; I: initial; F: final; G: gain.

Table 3. Carcass and relative organ weights (%) of Kabir roosters fed on diets supplemented with gradual level of

Thymus vulgaris or commercial antibiotic.

. Traitements
Variable p
Toxy (N=6) To (n=6) T5(n=6) Ti0 (n=6)

Live body weight (g) 4284.67+£127.75>  3633.50+91.43°  4315.67+83.21>  4707.33+88.612  0.00

Carcass weight (g) 3416.50+98.47°  2735.17+300.67¢ 3508.00+48.48" 3990.83+128.642 0.00

Heart weight (%LBW) 0.35+0.04 0.40+0.04P 0.38+0.09P 0.49+0.042 0.00

Liver weight (%LBW) 0.91+0.122 0.94+0.062 0.96+0.122 0.89+0.132 0.71

Gizzard weight (%LBW) 1.18+0.03P 1.40+0.272 1.19+0.06P 1.17+0.04P 0.04

Kidneys weight 0.14+0.072 0.17+£0.012 0.15£0.072 0.16+0.052 0.90

(%LBW)

Pancreas weight 0.10£0.022 0.10+0.012 0.10£0.00% 0.10£0.012 0.89

(%LBW)

Lungs weight (%LW) 0.34+0.09?2 0.39+0.042 0.3740.042 0.36+0.002 0.64

Spleen weight (%LW) 0.11+£0.022 0.11+£0.052 0.08+0.012P 0.0740.01P 0.04
Toukala et al. Page 5
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abMeans with the same letters within the lines are not significantly different (P>0.05). To, Ts, T10 and Toxy are

groups which received feed supplementation respectively with Thymus vulgaris o, 0.5 and 1% or Oxykel 0.5g/L;

LBW: live body weight.

Table 4. Effects of Thymus vulgaris incorporation in diet on haematological parameters.

Treatments

Blood parameters Tow T T T P

RBC (x102 uL-1) 2.7840.092 2.39+0.22P 2.32+0.21P 2.56+0.292P 0.01
WBC (x109/uL) 63.63+0.722 60.94+0.23P 63.91+£0.492 64.38+0.222 0.01
Lymphocytes (%) 28.124+0.692 28.93+0.282 28.68+0.332 28.53+0.692 0.39
Haemoglobin (g/dL) 12.77+0.78P 13.44+0.132b 13.65+0.642 13.37+0.562P 0.04
Haematocrit (%) 33.72+0.05P 33.54+0.21P 34.71+0.88P 38.19+0.742 0.01
MCV (x10° pL-1) 125.33+0.932 125.70+0.342 125.93+0.742 125.80+0.602 0.81
MCH (pg) 16.01+£0.172 15.88+0.142 15.95+0.232 16.04+0.192 0.77
MCHC (g/dL) 28.10+£0.122 28.01+0.17° 28.86+0.252 28.93+0.212 0.01
Platelets (x103 uL-1) 6.23+0.07¢ 6.67+0.06b2 6.59+0.14P 6.75+0.082 0.01

abMeans with the same letters within the lines are not significantly different (P>0.05). To, Ts, Tio and Toxy are

groups which received feed supplementation respectively with Thymus vulgaris o, 0.5 and 1% or Oxykel 0.5g/L;

RBC: red blood cells; WBC: white blood cells;mcV: mean corpuscular volume;mcH: mean corpuscular

haemoglobin;mcHC: mean corpuscular haemoglobin concentration; pg: pictogram; g: gram; puL= microliter.

Carcass characteristics

Feed supplemented with Thymus wvulgaris
significantly (P<0.05) increased live body weight,
carcass weight and heart weight as compared to the
values obtained in birds fed on basal diet (To).
Meanwhile, gizzard weight and spleen weight were
significantly (P<0.05) lower in rooster fed on diet
supplemented with thyme when compared to values
recorded in birds fed on basal diet (Table 3). No
significant differences were observed in liver, kidneys
pancreas and lungs relative weights between

treatments (p>0.05).

Haematological profile

Among haematological parameters studied, only
haematocrit (38.19+0.74%), white (64.38+0.22
109/uL) and red (2.56+0.29 10'2uL-1) blood cells and
Mean corpuscular haemoglobin concentration
(28.93+0.21 g/dL) were significantly increased (P <
0.05) in the thyme supplemented dietary groups as

compared with control (Table 4).

Discussion

This study was conducted to assess the benefits of
Thymus vulgaris powder used as feed additives on
growth performances, carcass characteristics and
body measurement in maturing local Kabir rooster in
lieu of commercial antibiotics. Obtained results

showed that treatments did not significantly affect

feed consumption. Feed supplemented with 0.5% or
1.0% Thymus vulgaris powder did not affect Kabir
roster feed taste.

This corroborate with the results of Ciftci et al
(2009) who showed that lower concentration of
thyme oil in diets did not affect feed consumption in
boiler chickens. This may be due to its low
concentration Zaoui et al. (2002). In fact, in higher
concentration, some Thymus vulgaris ingredients
like saponin, alkaloids and volatile oils, can negatively
affect the feed taste (Ciftci et al., 2009). The increase
of feed consumption within the same treatment
during the experiment (from the beginning to the
end), would be linked to the nutritional needs which

increase with age and growth.

Kabir roosters fed on Thymus vulgaris supplemented
diet (T10 and Ts) grew faster than birds fed on control
diets (To) and those treated with oxykel (Toxy). It was
the same observation with the total body weight gain
where, bird fed on 1.0% of Thyme vulgaris (Tio)
showed the highest body weight gain, and had the
lowest average of the feed consumption index. These
results indicate that Thymus vulgaris may have
growth promoting properties as reported by several
authors (Cross et al.,, 2007; Ciftci et al., 2009;
Toghyani et al., 2010; Al-Mashhadani et al., 2011;
Ragaa et al., 2016). This may be at least due to its

ability in combating intestine bacteria diseases in
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poultry (Acamovic et Brooker, 2005). Furthermore,
Thymus vulgaris benefit effects on growth may result
to its potentiality to stimulate the secretion of
digestive enzymes and thus enhance digestibility
(Cross et al., 2007; Abdel-Ghaney et al., 2017; Gumus
etal., 2017).

These results are opposite to findings of other authors
who reported no influence of Thymus vulgaris on
broiler performance. The difference may be attributed
to the percentage of incorporation or the part of the
plant used. For instance, Ocak et al. (2008) or Ayoola
et al. (2014) used dry thyme leaves while we used the
whole plant (roots, stem and leaves). The addition of
Thymus wvulgaris might then improve nutrients
availability and nutrients uptake which would make a
diet containing Thymus vulgaris more efficient

(Langhout, 2000; Mansoub, 2011).

studied

increased with age. There was a large variation in

In general, morphometric parameters
body measurement of Kabir rooster depending on
treatments. Birds receiving 1% of Thymus vulgaris
showed the best increasing, especially in neck length,
chest circumference and tarsus length. This result
shows that Kabir roster growth is more related to the
development of chest circumference, neck length and
tarsus length. This may be due to the benefit effects of
the main active component of Thymus vulgaris:
thymol and carvacrol (Ciftci et al., 2009; Manafi et
al., 2014). Dietary incorporation of Thymus vulgaris
powder improved the carcass weight. This result is in
agreement with several authors who reported
significant effect of Thymus vulgaris on growth
performance and carcass trait (Navid et Mahmoud,
2011; Ragaa et al., 2016). This can be explained at
least partly by an improvement of muscle
development. In fact, our results showed better
development of chest muscle in birds fed on Thymus

vulgaris incorporated diets.

Results revealed that, the percentage of heart weight
increased significantly in birds fed on 1% of Thymus
vulgaris powder, which presented the highest carcass
weight and muscle development. However, it is
important to note that all those values were within the
range value of heart relative weight in chicken (Sturkie
et al., 1986; Pourmahmoud et al., 2013). The same

tendency was observed by feeding broilers with 100

ppm and 200 ppm or 2% of Thymus vulgaris oil (Al-
Kassie, 2009; El-Ghousein et al-Beitawi, 2009).
Thymus vulgaris effect on heart development may be
explained by it general effect on body development. In
fact, faster growing chicken as broiler has higher heart
relative weight (around 0.50) than local chicken (0.44).
The gizzard relative weight was significantly higher in
birds fed on control diet. This may be explained by
the effect of Thymus vulgaris in gizzard digestion. It
is well documented that gizzard development is
related to the size of the food particles (Belabbas,
2007). However, gizzard is also where proteinolysis
and even lipogenesis start (Sturkie et al., 1986). Thus
the digestive properties of Thymus vulgaris would
have facilitated the function of gizzards providing less
effort for its digestive functions. Compared with the
control group, birds fed on diet supplemented with
gradual level of plant powder presented a significant
decrease of spleen’s relative weight. Thymus vulgaris,
by its antibacterial, antifungal, anti-coccidian
antiviral and antioxidants properties (Lee et al.,
2007; Amarti et al., 2011; Bakkali Yakhlef et al., 2011;
Katooli et al., 2012; Abou-Elkhair et al., 2014) would
have protected the spleen from stress. Those
properties of Thymus vulgaris can also explain the
good health status of chicken fed on this plant powder
supplemented diets which showed higher values of
hematocrit, white blood cell and Mean corpuscular
hemoglobin concentration. In fact, it has been
reported that Thymus vulgaris stimulate the immune
system of chicken and increase the production of
globulin (Abdel-Ghaney et al., 2017; Attia et al., 2017;
Luaibi et al., 2017). The benefit effect of Thymus
vulgaris on hematocrit and Mean corpuscular
hemoglobin concentration may be related to its anti-

oxidant activities which protect red blood cells from

oxidative decomposition (Luaibi et al., 2017).

Conclusion

Thyme powder incorporation in feed at 1% improves
growth performances, carcass traits and health status
of local Kabir chicken. Thymus vulgaris powder could

be used as growth promoter in poultry.
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