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ABSTRACT: The present study was carried out to investigate the effect of dietary supplementation
of two cold pressed oils and their combination on productive performance, carcass traits and some
blood parameters of growing Japanese quails. A total number of 400 chicks of unsexed one week old
Japanese quail were distributed into four dietary treatment groups according to diets fed as; (T1) fed
basal diet (BD) representing the control; (T2) fed BD + Thyme Oil (TO) 250mg/ Kg; (T3) fed BD +
Marjoram Qil (MO) 250 mg/ Kg and (T4) fed BD + TO 125 mg/Kg plus MO 125mg/Kg. Each
treatment comprised of 100 chicks in 5 replicates of 20 chicks each. Results showed that groups fed
diets supplemented with thyme or its combination with marjoram oil exhibited significantly better
(P<0.01) live body weight (LBW) at 3 and 6 week of age as well as body weight gain (BWG) through
1-3 and 1-6 week of age (P>0.01), comparing with that of control or marjoram groups. Daily feed
intake (DFI) showed no significant (P>0.05) differences among different groups. However, feed
conversion (FC) values demonstrated no significant variation among dietary treatments during 1-3 and
3-6 weeks of age, while results of the whole period, 1-6 weeks of age, indicated significant (P<0.01)
enhancement of FC due to dietary supplementation of thyme oil and its combination with marjoram
comparing with control or marjoram groups. All carcass traits were not significantly affected by
different dietary treatments. The experimental groups had no significant effect on plasma total protein,
albumin, globulin, albumin/globulin ratio and aspartate aminotransferase (AST) while, alanine
aminotransferase (ALT) values were significantly reduced due to treatments of cold pressed oils
comparing to control treatment. In conclusion, supplementing marjoram and thyme cold pressed oils
into the Japanese quails improved productive performance without any detrimental impacts on blood
parameters.
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in animal and poultry production, as well as in
health care systems, because of their wide
spectrum of beneficial effects, such as promoting

INTRODUCTION

Recently, several antibiotic growth promoters

had been used in poultry feed aiming to prevent
disease, to improve growth performance and
feed utilization, and to increase some useful
microorganisms in intestinal microflora. However,
because of emergence of bioresistance, researchers
are now focusing for alternatives in place of
antibiotics; for this, spices, plant extracts and
herbs received increasing attentions (Dhama et
al.,, 2015). Natural feed additives and
supplements are attaining importance nowadays
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growth and production, immune enhancement
and health protection (Alagawany et al.,
2015a,b). On the same context, cold pressed oils
or essential oils are found to have antibacterial
ability, and also exhibit antioxidant, anti-
inflammatory,  anticarcinogenic,  digestion
stimulating, and hypolipidemic  activities
(Viuda-Martos et al., 2010). Thus, cold pressed
oils can be used as growth promoters in poultry
production (Abd El-Hack et al., 2015).
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Thyme (Thymus vulgaris L.) and marjoram
or their effective components enhance the
digestive activity of enzymes like protease,
amylase and lipase, which results in improved
digestibility of nutrients (Abd EI-Wareth et al.,
2012; Badiri and Saber, 2016). Also, these
plants of the Labiatae family are used as
disinfectants and to improve digestion and
absorption. The last two effects are attributed to
increase in intestine length and in the depth and
width of the villi, thus creating better conditions
for nutrient absorption. Nonetheless, there is
limited knowledge about the effects of thyme
alone, in contrast to data on the essential oils of
this herb. Phytogenic feed additives, including
thyme, exert their antioxidant mechanism via
eradication of free radicals, constitution of
chelates with metal ions, and prevention or
reduction of oxygen formation (Rice-Evans et
al., 1995; Khan et al., 2012). Supplemented
broiler diets with oregano essential oil significantly
improved growth performance without any
effect on blood parameters or carcass
characteristics. (Bozkurt et al., 2009 ; Galal et
al., 2016)

Therefore, this study aimed to examine the
effects of the supplementation of thyme and
marjoram oils in growing Japanese quail diets
on growth performance, carcass yield and some
blood metabolites.

MATERIALS AND METHODS

The present study was carried out at Poultry
Research Farm, Poultry Department, Faculty of
Agriculture, Zagazig University, Zagazig, Egypt
on December 2014.

A total number of 400 unsexed one week old
Japanese quail were randomly assigned in a
complete randomized design into 4 treatment
groups (100 chicks in each). Each group of birds
was subdivided into five replicates, each of 20
chicks. Each replicate was housed in a cage (90
x 40 x 40 cm®). The basal diet was formulated
according to NRC 1994 (Table 1). Quails were
distributed into four dietary treatment groups
according to diets fed as; (T1) fed basal diet
(BD) representing the control; (T2) fed BD +
Thyme Oil (TO) 250 mg/Kg; (T3) fed BD +
Marjoram Oil (MO) 250 mg/Kg and (T4) fed
BD + TO 125 mg/Kg plus MO 125mg/Kg.

Chicks were grown in brooders with raised
wire floors and were reared under the same
managerial and hygienic conditions. The lighting
pattern was 23 hours light: 1 hour dark. Feed
and water were offered ad-libitum throughout
the whole experimental period (6 weeks of age).
All chicks received feeds from placement until
42 days of age in mash form, according to its
treatment.

Chicks were weekly weighed individually at
intervals to obtain live body weight (LBW).
Average daily feed intake (FI), body weight gain
(BWG) and feed conversion (FC) were calculated
from these data by period and cumulatively.
Feed wastage was daily recorded and the data
were used to estimate the feed consumption.

Protein utilization efficiency (PUE) was
calculated from protein intake divided by body
weight gain divided by protein intake (Kamran
et al., 2008). Also, energy utilization efficiency
(EUE) was calculated as follows: EUE = ME
consumed (Kcal) during the studied period/
weight gain (g) during the same period.

At the termination of the experiment, 20 birds
(five from each group) were sampled randomly
for carcass evaluations at 6 weeks of age, weighed
and manually slaughtered. The carcasses were
weighed and the weights of the liver, gizzard
and heart were recorded and expressed as (%) of
slaughter weight (SW). Dressing percentage was
calculated according to the following formula:
(carcass weight plus giblets weight/pre-slaughter
weight) x 100.

Blood samples were randomly collected from
5 birds per treatment after slaughtering into
sterilized tubes that were closed with rubber
stoppers. Samples were left to coagulate and
centrifuged at 3500 rpm for 15 min to obtain
serum, and the serum samples were kept in
Eppendorf tubes at —20°C until analyzed. The
following serum  biochemical parameters
including total protein (g/dl), albumin (g/dl),
globulin (g/dl), ALT (U/L) and AST (U/L)
levels were determined by using available
commercial kits as described by the
manufacturer companies (spectrum, Diagnostics,
Egypt, Co. for Biotechnology, SAE) as
mentioned by Akiba et al. (1982).
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Table 1. Composition and nutrient contents of experimental basal diet of growing Japanese quail

Ingredient (%)

Maize 8.5% 51.80
Soybean meal 44% 36.70
Maize gluten meal 62 % 521
Soybean oil 2.90
Limestone 0.70
Di-calcium phosphate 1.65
Nacl 0.30
Premix* 0.30
L-Lysine 0.13
DI-Methionine 0.11
Choline chloride (50%) 0.20
Total 100

Calculated analysis® (%)

ME, Kcal/Kg 2995
Crude protein 24.00
Calcium 0.80
Phosphorus available (%) 0.45
Lysine 1.30
TSAA 0.92
Price /ton diet ?, LE 4159

*Provides per kg of diet: Vitamin A, 12,000 I.U; Vitamin D3, 5000 I.U; Vitamin E, 130.0 mg; Vitamin K3, 3.605
mg; Vitamin B1 (thiamin), 3.0 mg; Vitamin B2 (riboflavin), 8.0 mg; Vitamin B6, 4.950 mg; Vitamin B12, 17.0
mg; Niacin, 60.0 mg; D-Biotin, 200.0 mg; Calcium D-pantothenate, 18.333 mg; Folic acid, 2.083 mg;
manganese, 100.0 mg; iron, 80.0 mg; zinc, 80.0 mg; copper, 8.0 mg; iodine, 2.0 mg; cobalt, 500.0 mg; and

selenium, 150.0 mg.
“Calculated according to NRC (1994).

*Caculated according to the price of feed ingredients when the experiment was started.

Statistical Analysis

Data was subjected to ANOVA procedure
using a completely randomized design using the
GLM procedures of SAS (SAS Institute Inc.,
2001). The differences among means were
determined using the post-hoc Tukey’s test.
Statements of statistical significance are based
on P<0.05 unless otherwise stated. Yij = p +T i+
eijk
Where:

Yij = an observation, u = the overall mean, Ti =
effect of treatments and eijk = Experimental
random error

RESULTS AND DISCUSSION

Live Body Weight and Body Weight Gain

The effects of cold pressed oils (thyme,
marjoram and their combination) on growth
performance of growing Japanese quail are
presented in Table 2. No significant differences
(P>0.05) were observed in the initial body
weight of Japanese quail among the different
dietary treatments. Quail fed diets supplemented
with thyme or its combination with marjoram
exhibited, significantly better (P<0.01) live body
weight (LBW) at 3 and 6 weeks of age, body
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Table 2. Effects of cold pressed oils on growth performance of Japanese quail from 1 to 6 weeks

of age
Item Cold pressed oils SEM' P-value’
Control Thyme Marjoram Thyme + Marjoram
(250 mg/kg) (250 mg/kg) (125+125 mg/kg)
Live body weight (g)
1 Wk 33.11+0.02  33.09+0.01 33.09+0.02 33.10+0.02 7.63  0.549
3Wk 110.44°40.84 113.61%£0.46  111.17°°+0.63 112.87*+0.63 3.81  0.005
6 Wk 221.74°41.29 227.19°+0.67  223.19°+0.73 225.47%+1.25 9.31  0.003
Daily body gain (g)
1-3Wk 5.52°+0.06  5.75°+0.04 5.58" +0.05 5.70® +0.05 0.020  0.005
3-6Wk 5.30+0.06 5.41+0.04 5.33+0.06 5.36+0.06 0.022 0.461
1-6Wk  5.39°+0.04 555°+0.02  5.43" +0.03 5.50+0.04% 0.007  0.004

Means in the same row within each classification bearing different letters are significantly different.

!SEM = Standard Error Mean.
“Linear and quadratic effect of cold pressed oils.

weight gain (BWG) through 1-3 and 1-6 week
of age (P > 0.01), comparing with that of control
or marjoram groups, while BWG through 3-6
week of age was not affected significantly by
cold pressed supplementation. The best means
of LBW and BWG were achieved by birds fed
diet supplemented with thyme as compared to
the other dietary groups. Results concerning
thyme effect are in accordance with those
reported by Bolukbasi et al. (2008) who found
that body weight and weight gain of male
broilers were significantly increased in group
supplemented with 200 mg thyme oil/kg diet.
Moreover, supplementation of 0.1 g/kg diet of
thyme essential oil significantly increased live
body weight of Japanese quail compared with
the control group (Khaksar et al., 2012). Also,
Shad et al. (2016) stated that, feeding 250 mg/kg
thyme significantly increased body weight gain
of broiler chicks. On the other hand, Sengul et
al. (2008) reported no significant differences in
live body weight and body weight gain of
Japanese quail due to supplementations of
thyme oil extract (0.0 and 2.5 ml/kg) in the diet.
The positive effect of thyme dietary
supplementation on growth performance of
quail, reported herein, might be related to thyme
antibacterial action or to its stimulating effect on
the nutrient digestibility of the experimental
diets.

Results regarding marjoram cold pressed oil
effect are in agreement with Ghazi et al. (2015)
who reported that feeding broiler with diet
supplemented with 250 mg oregano essential oil
significantly increased body weight and body
weight gain.

Feed Intake and Feed Conversion Efficiency

Daily feed intake (DFI) presented in Table 3
showed no significant (P > 0.05) differences
among different treatments groups. However,
feed conversion efficiency (FCE) values
demonstrated no significant variation among
dietary treatments during 1-3 and 3-6 weeks of
age, while results of the whole period, 1-6
weeks of age, reflect the favorable effect of
thyme and its combination with marjoram in
enhancement of FCE comparing with control or
marjoram groups (P<0.01). The obtained results
concerning to thyme cold pressed oil are in
agreement with those obtained by Denli et al.
(2004) who reported that, the addition of thyme
essential oil to the diet resulted in significantly
better feed efficiency as compared to that of
control group, while feed intake was not
affected significantly by thyme essential oil
supplementation. On the contrary, Sengul et al.
(2008) reported no significant differences in
feed conversion ratio due to thyme oil extract
dietary supplementation while, thyme extract
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Table 3. Effects of cold pressed oils on daily feed intake and feed conversion of Japanese quail

from 1 to 6 weeks of age

Item Cold pressed oils SEM' P-value®

Control Thyme Marjoram Thyme + Marjoram

(250mg/kQ) (250mg/kg)  (125+125 mg/kQ)

Daily feed intake (g/bird)
1-3Wk 13.54+0.18 13.60%0.13 13.33£0.16 13.33£0.14 0.203 0.436
3-6Wk 22.85x0.24 22.19+0.20 22.59%0.18 22.24%0.20 0.360 0.087
1-6 Wk 19.13+0.18 18.76x0.12 18.88+0.14 18.68+0.12 0.165 0.122
Feed conversion (g feed /g gain)
1-3Wk 2.45+0.05 2.37£0.03 2.39+£0.03 2.34+£0.04 0.011 0.131
3-6Wk 4.31+0.08 4.10£0.05 4.24+0.06 4.16x0.07 0.032 0.080
1-6 WK 3.55°+0.05  3.38°0.03  3.48" +0.04 3.40+0.04° 0.011  0.007

Means in the same row within each classification bearing different letters are significantly different.

'SEM = Standard Error Mean.
?Linear and quadratic effect of cold pressed oils.

significantly decreased feed consumption. In
addition, the obtained results respecting to
marjoram effect are in partial agreement with
those stated by Soliman et al (2016) who
showed that there was insignificantly effect due
to oregano essential oil addition to the diets on
feed intake and feed conversion ratio compared
with the control group. The improvement in
FCE of quail fed diet containing thyme and/or
marjoram through 1-6 weeks of age might be
related to superior BWG and/or improved
nutrient digestibility since their feed intakes
were not affected.

Energy and Protein Utilization Efficiency

Results of the effects of dietary thyme,
marjoram and their Interaction on energy and
protein efficiency are presented in Table 4. The
obtained results indicated that use of thyme,
marjoram and their interaction significantly
(P>0.05) affected on energy utilization at 1-6
weeks of age but did not affect on protein
efficiency at least of the experiment period. The
effect on protein and energy utilization may be
due to protein and energy in the diet according
to Mosaad and Iben (2009).

Carcass Traits

Results in Table 5 indicate that dietary
thyme, marjoram and their combination on
carcass traits of 6-week-old Japanese quail did
not show significant differences (P>0.05) among
dietary treatments in carcass traits of quail,

measured in the present study, including relative
weights of carcass yield, individual edible
organs (i.e. liver, heart and gizzard) or dressing
percentage.

In accordance with the present results, Raya
et al. (2014) reported no significant differences
due to dietary thyme (0.0, 0.5, 1.0 and 2.0%)
supplementation in carcass traits of growing
Japanese quail. including relative weights of
carcass yield, total giblets, individual edible (i.e.
lever, heart and gizzard) or dressing percentage.
On the other side, Khaksar et al. (2012) revealed
that the supplementation of thyme essential oil
in Japanese quail diet resulted in significant
higher carcass percentage.

Blood Plasma Parameters

Results of plasma total protein, albumin,
globulin, albumin/globulin ratio, AST and ALT
at 6 week of age are presented in Table 6. The
obtained results indicated that using of cold
pressed oils had no significant (P>0.05) effects
on all measured parameters, except, ALT,
where, dietary supplementation of thyme and
marjoram or their combination significantly (P <
0.05) reduced ALT compared to that of control
group. In this connection, Raya et al. (2014)
reported that blood plasma levels of total protein
and albumin were increased due to dietary thyme
supplementation. In conclusion, supplementing
marjoram and thyme cold pressed oils into the
Japanese quails improved productive performance
without any detrimental impacts on blood
parameters.
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Table 4. Effects of cold pressed oils on energy and protein utilization efficiency of Japanese quail
from 1 to 6 weeks of age

Item Cold pressed oils SEM! P-value®

Control Thyme Marjoram  Thyme+ Marjoram
(250mg/kQ) (250mg/kQ) (125+125 mg/kg)

Energy utilization (ME consumed /g gain)

1-3 WK 7.35£140.03  7.08+66.47 7.15+£71.05 7.02+115.62 0.1387
3-6 Wk 12.934216.90 12.29+121.03 12.69+159.13 12.44+196.47 0.0749
L-6WK 10632 +147.54 10.13°+69.94 104149555  10.18°+98.70 0.0076
Protein utilization (g protein intake/g gain)
1-3 WK 0.59+0.01 0.57+£0.01 0.57+£0.01 0.56+0.01 0.5654
3-6 Wk 1.03+0.01 0.98+0.02 1.02+0.02 0.99+0.01 0.3093
1-6 WK 0.85+0.01 0.81+0.01 0.83+0.01 0.81+0.01 0.2522
Means in the same row within each classification bearing different letters are significantly different.
'SEM = Standard Error Mean.
“Linear and quadratic effect of cold pressed oils.
Table 5. Effects of cold pressed oils on carcass traits of Japanese quail at 6 weeks of age
Item Cold pressed oils SEM'  P-valug’

Control Thyme Marjoram Thyme + Marjoram

(250mg/kg) (250mg/kg)  (125+125 mg/kQg)

Dressing (%) 80.41+0.52  81.25+0.52 81.64+0.44 82.15+0.36 1.908 0.0726
Carcass (%) 75.33+0.50 75.94+0.59 76.28+0.54 76.69+0.28 2.143  0.2681
Giblets (%)
Liver (%) 2.55£0.12 2.83+0.08  2.85%0.11 2.96+0.12 0.096 0.057
Gizzard (%) 1.67+0.06 1.63+0.08  1.62+0.08 1.62+0.06 0.038 0.940
Heart (%) 0.85%0.03 0.85+0.05  0.89+0.02 0.89+0.05 0.011 0.734

Means in the same row within each classification bearing different letters are significantly different.
!SEM = Standard Error Mean.
“Linear and quadratic effect cold pressed oils.
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Table 6. Effect of cold pressed oils on blood chemistry of Japanese quail at 6 wk of age

ltem

Cold pressed oils

SEM® P-value®

Control Thyme Marjoram Thyme + Marjoram
(250mg/kg) (250mg/kg)  (125+125mg/kg)
Total protein (g/dl) 3.88+0.13 4.10+0.14  4.04+0.09 4.04+0.11 0.123 0.610
Albumin (g/dl) 2.20+0.09 2.37+0.12  2.32+0.06 2.30+0.09 0.067 0.544
Globulin (g/dl) 1.69+0.05 1.73+0.04  1.72+0.05 1.74+0.03 0.013 0.798
A/G ratio 1.30+0.03 1.37+0.05  1.35+0.03 1.32+0.05 0.012 0.514
AST (I1U) 72.56+1.15 68.44+1.44 67.33+3.03 65.67+3.04 48.888 0.212
ALT (1U) 16.18°+1.31 13.38°+0.52 12.84°+0.66 12.53"+0.82 6.916 0.023

Means in the same row within each classification bearing different letters are significantly different.

'SEM = Standard Error Mean
“Linear and quadratic effect of cold pressed oils.
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