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ABSTRACT 
 

The present study was carried out to investigate the effect of dietary 
inclusion of dried garlic and thyme on productive performance, carcass traits and 
some blood parameters of growing Japanese quail. Two experiments were conducted 
simultaneously. In each experiment, three hundreds, two-week-old, unsexed 
Japanese quail  were randomly divided into five experimental groups, each with three 
equal replications. Ten experimental diets were formulated to contain graded levels of 
dried garlic  (0.0, 1.0, 2.0, 3.0 and 4.0%) or dried thyme (0.0, 0.5, 1.0, 1.5 and 2.0%) 
and used in experiments 1 and 2, respectively. All quail were fed their respective 
experimental diets and managed similarly from 2 to 6 weeks of age. Growth 
performance of Japanese quail were evaluated as feed intake (FI), live body weight 
(LBW), body weight gain (BWG), feed conversion ratio (FCR) and economic efficiency 
of production (EEP). At 6 weeks of age, some carcass traits and certain blood plasma 
parameters of quail were also estimated. The results obtained could be summarized 
as follows: In experiment 1, quail fed the garlic-containing diets attained significantly 
heavier final LBW and better FCR; but  FI and carcass traits were not affected, 
compared with their control counterparts. Feeding the garlic-containing diets up to 
2.0% positively affected EEP compared with the control group. In addition, feeding the 
garlic-containing diets led to significant reductions in blood plasma levels of glucose, 
triglycerides, total cholesterol and low density lipoprotein-cholesterol (LDL-C), and 
activity of aspartate aminotransferase (AST) while level of high density lipoprotein-
cholesterol (HDL-C) was significantly increased; but activity of alanine 
aminotransferase was not affected, compared with the control group. Quail fed diets 
containing 2.0 and 3.0% dried garlic showed significantly higher levels of plasma total 
protein and albumin compared with those of the control birds. In experiment 2, quail 
fed thyme-containing diets gave superior means of final LBW, FCR and in EEP (up to 
1.5% of DT), but FI and carcass traits were not affected compared with their control 
group. Blood plasma levels of glucose, triglycerides, total cholesterol and LDL-C, and 
activity of AST were significantly decreased, while levels of total protein, albumin and 
HDL-C were increased but activity of alanine aminotransferase was not affected, due 
to feeding the thyme-containing diets compared with the control group. In conclusion, 
taking the economical aspect into account, the obtained results indicate that dietary 
supplementation with dried garlic (up to 2%) and dried thyme (up to 1.5%) can exert a 
beneficial effect on the performance of Japanese quail under the conditions of the 
present study.   

Keywords:Dietary garlic, thyme, growth performance, carcass traits, blood 
parameters, quail.  

 

INTRODUCTION 
 
Poultry diets are regularly fortified with pharmacological products, 

either as preventives or as growth promoters, primarily for young chicks 
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(Doyle, 2001). Several non-pharmacological products such as prebiotics, 
probiotics, organic acids, essential oils and herbal plants are also used as 
natural growth promoters, alternatives to antibiotics (Griggs and Jacob, 
2005). The medicinal properties of garlic and thyme, as herbal plants, are 
well known (Rana et al., 2011; Khan et al., 2012).  

It is generally known that garlic (Allium sativum L.) has 
antimicrobial, antioxidative and antihypertensive properties (Sivam, 2001). 
Some reports presented an evidence that dietary garlic can lower serum and 
liver cholesterol (Qureshi et al., 1983) and inhibit bacterial growth (Amagase, 
2006). According to the recent literature, dietary garlic has positive effects on 
growth performance of different classes of poultry (Tollba and Hassan, 2003; 
El-Mallah et al., 2005; Khalil et al., 2007; Stanacev et al., 2011). There is a wide 
range in the inclusion level of different preparations of garlic in poultry diets, 
depending upon processing method (chopping, crushing, dehydration or 
extraction), garlic form (fresh garlic, paste or powder), garlic oil or extract and 
duration and target of study. In this context, dietary inclusion of garlic reached 
6% for broiler chicks (Al-Homidan, 2005)), 4% for growing Japanese quail (Khalil 
et al., 2007), 10% for laying hens (Chowdhury et al., 2002) and 4% for laying 
Japanese quail (Canogullari et al., 2010).   

In view of importance of using some herbal plants in poultry 
nutrition, thyme (Thymus vulgaris L.) has been identified as an effective 
candidate in this respect. It has been established that the primary 
constituents of thyme oil (thymol and carvacrol) are closely related to its 
antioxidation, antibacterial and antifungal properties (El-Ghousein and Al-
Beitawi, 2009; Toghyani et al. (2010). The incorporation of thyme in poultry 
diets is also variable according to its composition (i.e. whole plant, thyme 
leaves, flowers, seeds or their extract), processing technique and duration of 
study (Khan et al., 2012). The inclusion level of thyme, as phytogenic feed 
additive for poultry, was reported to be 0.1% (as thyme flowers) for growing 
Japanese quail (Zeweil, 2003), 0.2% (as thyme leaves) for broiler chicks 
(Ocak et al., 2008), 0.5% (as thyme powder) for broiler chicks (Toghyani et 
al., 2010), 0.3 or 0.6% (as thyme extract) for broiler chicks (Amouzmehr et 
al., 2012), 2% (as thyme leaves) for broiler chicks (Dahal and Farran, 2011) 
and 2% (dried crushed thyme) for broiler chickens (El-Ghousein and Al-
Beitawi, 2009). In this regard, Ocak et al. (2008) reported that when broiler 
chicks were fed 0.2% thyme from 7 to 35 days of age, they had better body 
weight gain compared to their control group, although feed intake, feed 
efficiency and carcass quality did not differ. Similar response was observed 
by Toghyani et al. (2010), who found that thyme powder (5.0 g/kg) increased 
weight gain in broiler chicks. In addition, El-Ghousein and Al-Beitawi (2009) 
reported beneficial effects of dietary thyme on growth performance and 
carcass yield of broiler chickens. Recently, Mansoub (2011) found that 1.0 
g/kg of thyme fed to broilers resulted in improved body weight gain and feed 
efficiency.  

Therefore, the purpose of the present study was to investigate the 
effect of dietary inclusion of dried garlic and thyme on productive 
performance, carcass characteristics and some blood parameters of growing 
Japanese quail.  
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MATERIALS AND METHODS 
 

The present experiment was carried out at a private farm during the 
period from November to December, 2011. The objective of the present study 
was to investigate the effect of dietary inclusion of dried garlic or thyme on 
growth performance, carcass characteristics and some blood parameters of 
Japanese quail. Six hundreds unsexed 2-week-old Japanese quail were 
divided into two halves and used in two experiments, conducted 
simultaneously. In each experiment, three hundreds unsexed Japanese quail 
were randomly distributed into five dietary treatments, with three replicate 
groups of 20 birds each. Five experimental diets were formulated to contain 
graded levels of dried garlic (0.0, 1.0, 2.0, 3.0 and 4.0%) and used in 
experiment 1. Other five experimental diets were formulated to contain 
graded levels of dried thyme (0.0, 0.5, 1.0, 1.5 and 2.0%) and used in 
experiment 2. Nutrient composition of garlic powder used in the present study 
was 93.43% DM, 3.28% EE, 17.55% CP, 0.73% CF, 3.31% ash and 75.13% 
NFE (dry matter basis), as reported by Bhowmik et al. (2008). Thyme nutrient 
composition, used in the present study, was 81.50% DM, 7.76% EE, 9.20% 
CP, 33.43% CF, 18.03% ash and 28.25% NFE (dry matter basis), as reported 
by Jugifi (2009).Composition and chemical analysis of the experimental diets 
are presented in Table 1. Birds of each replicate group were kept in battery 
cages (with the following dimensions: 33.5 cm width, 80 cm depth and 25 cm 
height) and fed their respective experimental diets from 2 to 6 weeks of age. 
Feed and water were provided on ad libitum basis. The birds were subjected 
to 16 hours light daily and managed similarly. In both experiments, growth 
performance of quail were evaluated in terms of live body weight (LBW), body 
weight gain (BWG), feed intake (FI), feed conversion ratio (FCR) and 
economic efficiency of production. Live body weights of quail were recorded 
at the beginning of each experiment and on a weekly basis thereafter. 
Weekly records on FI and BWG of quail were also maintained on a replicate 
group basis. Accordingly, FCR was calculated as the amount of feed 
consumed per unit of BWG. Economic efficiency of production (EEP) was 
calculated as net revenue times 100 divided by total costs of quail production. 
Net revenue was estimated as total revenue minus total costs of production. 
Purchasing price of two-week-old quail chicks was 0.6 L.E. and sale price of 
one kg final live body weight of quail was 18 L.E. Cost per kg of the 
experimental diets was given in Table 1. 

At the end of the experimental period (6 weeks of age), a slaughter 
test (18 birds per treatment) was performed to evaluate carcass 
characteristics of quail, as measured by carcass yield (i.e. eviscerated 
carcass), edible organs (i.e. liver, heart and gizzard) and dressing-out 
percentage (i.e. total edible parts), relative to live body weight of quail at 
slaughter. During slaughtering, blood samples were collected from nine birds 
per treatment in heparinized tubes. They were immediately centrifuged for 15 
min at 4000 r.p.m to obtain blood plasma. The obtained plasma samples 
were frozen at ─20ºC until later analysis. Blood plasma concentrations of 
glucose, total protein, albumin, triglycerides, total cholesterol and high density 
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lipoprotein-cholesterol (HDL-C), as well as activity of transaminases [alanine 
aminotransferase (ALT) and aspartate aminotransferase (AST)] were 
determined by commercial kits. The levels of blood plasma glucose (Trinder, 
1969), total cholesterol (Allain et al., 1974), total protein (Doumas et al., 
1981), albumin (Doumas et al., 1971) and triglycerides (Fossati and Prencipe, 
1982) were determined. Activities of ALT and AST in blood plasma were also 
estimated according to the methods of Reitman and Frankel (1957). Blood 
plasma level of HDL-C was also determined according to the method of 
Sawle et al. (2002). The level of LDL-C in blood plasma was estimated by the 
equation adopted by Friedewald et al. (1972), as follows: LDL-C = Total 
Cholesterol – (HDL-C + VLDL); where VLDL are very low-density lipoprotein 
which was calculated as concentration of plasma triglycerides divided by 5.   

A completely randomized design was used in this study. Data were 
statistically analyzed (SPSS, 1996) by one-way analysis of variance. The 
significant differences among means of different variables in both experiments 
were separated by Duncan's multiple range test (Duncan, 1955). 
 
Table(1):Composition and calculated analysis of the experimental diets 

containing graded levels of dried garlic and thyme(Exp.1 and 2)  
Feed ingredients (%) Level of dried garlic meal (%) Level of dried thyme meal (%) 
 0.0 1.0 2.0 3.0 4.0 0.0 0.5 1.0 1.5 2.0 

Ground yellow corn 51.85 51.15 50.45 49.75 49.15 51.75 51.55 51.00 51.00 51.00 

Soybean meal (44%) 10.00 9.7 9.40 9.10 8.70 10.00 10.00 10.35 9.90 9.00 

Wheat bran 13.90 13.90 13.90 13.90 13.90 14.10 13.70 13.40 12.90 12.90 

Dicalcium phosphate 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 

Ground limestone 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 

Corn gluten meal 19.80 19.80 19.80 19.80 19.80 19.70 19.80 19.80 20.25 20.65 

Common salt (NaCl) 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 

Vit. and min. premix* 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 

DL-Methionine 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 

L-Lysine.HCl 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 

Dried garlic  ... 1.0 2.0 3.0 4.0 …. …. …. …. …. 

Dried thyme  ... .... .... …. .... .... 0.5 1.0 1.5 2.0 

Total 100 100 100 100 100 100 100 100 100 100 

Calculated analysis  (NRC, 1994) 
ME (kcal/kg) 2908 2911 2914 2917 2921 2903 2900 2891 2896 2896 

CP (%) 24.04 24.01 24.00 23.96 23.90 24.00 24.02 24.12 24.16 24.05 

EE (%) 2.96 2.96 2.96 2.96 2.97 2.96 2.98 2.98 3.01 3.04 

CF (%) 3.62 3.59 3.56 3.54 3.50 3.65 3.73 3.85 3.91 3.98 

Ca (%) 0.95 0.95 0.95 0.95 0.95 0.96 0.96 0.96 0.96 0.96 

NPP (%) 0.37 0.37 0.37 0.37 0.37 0.38 0.38 0.38 0.37 0.37 

Lysine (%) 1.31 1.31 1.30 1.29 1.27 1.32 1.31 1.32 1.31 1.29 

Meth. (%) 0.53 0.53 0.53 0.52 0.52 0.53 0.53 0.53 0.53 0.53 

Meth. + cyst (%) 0.95 0.95 0.94 0.93 0.93 0.95 0.95 0.95 0.96 0.95 

Cost/kg diet (L.E.) 3.03 3.25 3.48 3.55 3.94 3.03 3.12 3.21 3.32 3.42 

*: Premix at 0.30% of the diet supplies the following per kg diet: Vit. A, 1000 IU; Vit. D3, 2000 
IU; Vit. E, 10 mg; Vit. K, 1 mg; Vit. B1, 5 mg; Vit. B2, 5 mg; Vit. B6, 1.5 mg; Vit. B12,  0.01 mg; 
Folic acid, 0.35 mg; Biotin, 0.05 mg; Pantothenic acid, 10 mg; Niacin, 30 mg; Choline, 250 
mg; Fe, 30 mg; Zn,  50 mg; Cu, 4 mg and Se, 0.1 mg. 
¶: Garlic and thyme, used herein, were in powder form and purchased from the local 
market. 

RESULTS AND DISCUSSION 
  

Growth performance of quail:  
The effects of dietary dried garlic and thyme on growth performance 

of quail are presented in Table 2. No significant differences (P>0.05) were 
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observed in initial body weights of quail among the different dietary 
treatments in both experiments. Quail fed the garlic-containing diets exhibited 
significantly better (P≤0.01) final LBW, BWG and FCR but FI was not affected 
(P>0.05), compared with their control counterparts. The best means of LBW, 
BWG and FCR were achieved by birds fed the 2.0% dried garlic (DG) as 
compared to the other dietary treatments. Feeding the DG-containing diets up 
to 2.0% positively (P≤0.01) affected EEP, but when DG reached 3 or 4% DG-
diets means of EEP were comparable to that of the control, with no significant 
differences among them. Since feed intake of quail, investigated herein, was 
not affected (P>0.05) by feeding the DG-containing diets, the observed 
growth-promoting effect of garlic in this study could be related to its role in 
inhibiting the growth of pathogenic bacteria (Sivam, 2001) and/or its positive 
effect on gut morphology, leading to enhanced rates of nutrient absorption 
through the enterocytes (Adibmoradi et al., 2006; Oladele et al., 2012). On 
the other hand, quail fed the diets containing dried thyme (DT) had positive 
effects on  LBW, BWG, FCR and EEP compared with their control group. 
Significantly better (P≤0.05) means of LBW, BWG, FCR and EEP were 
attained by birds fed the 1.5 % DT as compared to their control counterparts. 
The positive effect of feeding the DT-containing diets on growth performance 
of quail, reported herein, might be related to thyme antibacterial action, as 
suggested by El-Ghousein and Al-Beitawi (2009) or to its stimulating effect on 
the nutrient digestibility of the experimental diets (Langhout, 2000; Hernandez 
et al., 2004; Khan et al., 2012). Part of the improvement in FCR of quail fed 
the DT-containing diets might be related to superior BWG and/or improved 
nutrient digestibility since their feed intakes were not affected.  

 

Table 2: Performance of growing Japanese quail as affected by feeding 
graded levels of dried garlic or thyme from 2 to 6 weeks of age 

Dietary treatments ILBW1 

(g) 
FLBW2 

(g) 
BWG3 

(g) 
FI4 

(g) 
FCR5 
(g: g) 

EEP6 
(%) 

Experiment 1:       

Control  49.42 170.0c 120.6c 565.8 4.70c 32.3cd 

1.0% garlic  49.42 198.8ab 149.4ab 554.3 3.71ab 49.1ab 

2.0% garlic  49.75 210.8a 161.1a 552.7 3.45a 50.8a 

3.0% garlic  49.33 198.3ab 149.0ab 553.6 3.71ab 39.4bc 

4.0% garlic  49.25 189.7b 140.4b 557.7 3.98b 22.2d 

SEM¶ 0.08 4.32 4.21 2.83 0.12 3.61 

Significance NS ** ** NS ** ** 

Experiment 2:        

Control  49.42 176.7b 127.3b 551.8 4.34b 40.2c 

0.5% thyme  49.42 208.0a 158.5a 585.0 3.69a 53.3a 

1.0% thyme  49.50 211.4a 161.9a 591.3 3.67a 52.2ab 

1.5% thyme  49.75 219.2a 169.4a 599.7 3.54a 52.7ab 

2.0% thyme  49.67 205.0a 155.5a 576.4 3.71a 43.7bc 

SEM¶ 0.06 4.31 4.29 6.02 0.08 2.95 

Significance NS ** ** NS ** * 

a-c: Within each experiment, means in the same column bearing different superscripts 
differ significantly (P≤0.05). 
1-6: Denotes to initial live body weight, final live body weight, body weight gain, feed 
intake, feed conversion ratio and economic efficiency of production, respectively. ¶: 
Standard error of the means.  
NS: Not significant; *: Significant at P≤0.05; **: Significant at P≤0.01. 
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As regards the response of growing Japanese quail to dietary garlic, 

the present results agree with those obtained by Khalil et al. (2007), who fed 
Japanese quail on garlic-containing diets and observed better means of LBW, 
BWG, and FCR of birds as compared to the control ones. In harmony also 
with the present findings, El-Mallah et al. (2005) observed superior growth 
performance (as assessed by LBW, BWG and FCR) of Broad Breasted 
Bronze turkey males fed garlic-containing diet from 12 to 24 weeks of age 
compared with the control group. Recently, Oladele et al. (2012) found that 
dietary supplementation with garlic improved BWG and FCR of broiler 
chickens. More recently, Elagib et al. (2013) investigated the effects of 
incorporating garlic powder on growth performance of broiler chicks. They 
found that dietary garlic significantly improved LBW, BWG and efficiency of 
feed utilization of broilers. However, a lack of positive effect of dietary garlic 
on growth performance of broiler chicks was reported by other investigators 
(Sarica et al., 2005; Choi et al., 2010; Raeesi et al., 2010).  

Concerning the response of growing Japanese quail to dietary 
thyme, the current results harmonize with the results reported by Zeweil 
(2003), who observed an improvement in BWG and FCR of growing 
Japanese quail due to feeding thyme flowers-containing diet. Also, Ocak et 
al. (2008) found improved BWG of broiler chicks due to feeding thyme from 7 
to 35 days of age compared to their control group. Similar response was 
observed by Toghyani et al. (2010), who found that dietary thyme powder 
increased BWG of broiler chicks. In addition, El-Ghousein and Al-Beitawi 
(2009) obtained beneficial effects of dietary thyme on growth performance of 
broiler chickens. On the contrary, some investigators failed to find positive 
effects of thyme on growth performance of broiler chickens (e.g. Hernandez 
et al., 2004; Demir et al., 2008; Dahal and Farran, 2011). Absence of any 
effect of thyme on growth performance of birds may be related to diet 
composition and environmental conditions of the experiment (Lee et al., 
2003), and may depend also on other factors such as dose of added thyme, 
its composition (i.e. thyme whole plant, leaves, flowers or their extract), 
extraction method (processing technique), duration of study and/or avian 
factors like bird type, age and gender (Khan et al., 2012).  
Carcass traits of quail:  

The effects of dietary dried garlic and thyme on carcass traits of 6-
week-old Japanese quail are given in Table 3. There were no significant 
differences (P>0.05) among dietary treatments in carcass traits of quail, 
measured in the present study in both experiments, including relative weights 
of carcass yield, total giblets, individual edible organs (i.e. liver, heart and 
gizzard) or dressing-out percentage.  

In accordance with the present results, Khalil et al. (2007) indicated that carcass 
characteristics of quail were not affected by feeding garlic-containing diets. 
Working with broiler chicks, Mahmood et al. (2009) found that dietary garlic 
(0.5%) did not significantly affect dressing percentage or relative weight of 
giblets. Similar findings were also obtained by Ocak et al. (2008), who 
observed no effect of feeding thyme leaves on carcase weight, carcase yield 
or the relative weights of the edible organs of broiler chicks. In harmony also 
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with the present findings, Dahal and Farran, (2011) found no effect of feeding 
thyme-containing diet on carcass traits of broiler chicks. The present results 
are also in agreement with those obtained by Amouzmehr et al. (2012), who 
demonstrated that carcass characteristics of broiler chicks (including carcass 
yield, breast, thigh and abdominal fat) were not affected by feeding diets 
containing thyme or garlic extract. In addition, Elagib et al. (2013) found that 
dietary garlic had no significant effect on carcass characteristics of broiler 
chicks. 

Conversely, some authors provided evidence that feeding thyme-
containing diets exerted positive effects on carcass traits of broiler chicks 
(e.g. Abdel-Latif et al., 2002; El-Ghousein and Al-Beitawi, 2009). Also, Raeesi 
et al. (2010) reported that feeding garlic-supplemented diets to broiler chicks 
led to better carcass characteristics compared with those of the control group. 
 
Table 3: Carcass traits of 6-week-old Japanese quail as affected by 

feeding graded levels of dried garlic or thyme 
Dietary treatments LBW 

(g) 
CY 

(%) 
Liver 
(%) 

Heart 
(%) 

Gizzard 
(%) 

TG 

(%) 
DP 

(%) 

Experiment 1:        

Control  201.3 75.63 2.28 0.76 2.51 5.55 81.18 

1.0% garlic  203.3 74.42 2.37 0.77 2.52 5.66 80.08 

2.0% garlic  202.6 74.87 2.29 0.78 2.50 5.57 80.44 

3.0% garlic 202.6 74.10 2.28 0.77 2.49 5.54 79.64 

4.0% garlic  202.4 76.22 2.26 0.76 2.24 5.26 81.48 

SEM¶ 5.13 0.49 0.03 0.005 0.04 0.06 0.44 

Significance NS NS NS NS NS NS NS 

Experiment 2:         

Control  202.4 76.25 2.00 0.50 1.94 4.44 80.69 

0.5% thyme  203.7 76.71 1.74 0.53 1.81 4.08 80.79 

1.0% thyme  203.3 76.68 1.85 0.50 1.73 4.08 80.76 

1.5% thyme  203.0 75.87 2.08 0.50 1.87 4.45 80.32 

2.0% thyme  203.5 75.98 1.91 0.50 1.81 4.22 80.20 

SEM¶ 5.04 0.43 0.005 0.006 0.04 0.07 0.64 

Significance NS NS NS NS NS NS NS 
LBW, CY, TG and DP denotes to live body weight at slaughter, carcass yield, total giblets 
and dressing-out percentage, respectively. ¶: Standard error of the means. NS: Not 
significant. 

              
Blood parameters of quail: 

The effects of dietary dried garlic and thyme on blood parameters of 6-
week-old Japanese quail are given in Table 4. The obtained results indicated 
that quail fed diets containing 2.0 and 3.0% dried garlic showed significantly 
higher (P≤0.01) levels of plasma total protein and albumin compared with 
those of the control counterparts. But birds fed 1.0 and 4.0% DG in their diets 
exhibited no significant differences (P>0.05) in levels of plasma total protein 
or albumin as compared to the control group. Blood plasma levels of glucose, 
triglycerides, total cholesterol and LDL-C, and activity of AST of growing 
Japanese quail were significantly decreased (P≤0.01) whereas level of HDL-
C was significantly increased (P≤0.01), but activity of ALT was not affected 
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(P>0.05) due to feeding the diets containing DG compared with their control 
counterparts. On the other hand, the above results (Table 4) indicated also 
that quail fed thyme-containing diets showed significantly higher (P≤0.01) 
levels of plasma total protein, albumin and HDL-C compared with those of the 
control birds. However, blood plasma levels of glucose, triglycerides, total 
cholesterol and LDL-C, and activity of AST were significantly decreased 
(P≤0.01) but activity of ALT was not affected (P>0.05) due to feeding the 
thyme-containing diets compared with the control group.  

In fact, the mechanism by which garlic preparations reduce blood 
plasma lipids in human and animals is not completely confirmed yet. But, it is 
generally accepted that dietary garlic supplementation inhibits the hepatic 
activities of lipogenic and cholestrogenic enzymes in chickens (Qureshi et al., 
1983), pigs (Qureshi et al., 1987) and rats (Mathew et al., 2004). In 
agreement with the present results, Tollba and Hassan (2003) studied the 
effect of feeding garlic-containing diets on the physiological performance of 
broiler chicks and observed significant increases in plasma total protein and 
albumin in response to feeding the garlic-containing diets. Similarly, 
significant reductions in blood plasma concentrations of glucose and 
triglycerides were observed in broiler chicks (Al-Homidan, 2005) and Japanese 
quail (Khalil et al., 2007) in response to feeding garlic-supplemented diets 
compared with their control birds. The present results are in accordance also 
with the findings obtained by Prasad et al. (2009), who found that blood 
plasma total cholesterol, triglycerides, low density lipoprotein and very low 
density lipoprotein were significantly decreased, while high density lipoprotein 
was significantly increased by garlic supplementation in broiler chickens in 
comparison to the control group. In addition, Choi et al. (2010) indicated that 
dietary garlic powder significantly decreased total and low-density lipoprotein 
cholesterol and increased high-density lipoprotein cholesterol in broiler blood.  

On the other hand, the hypocholesterolemic and antilipidemic effects 
of thyme on blood parameters have been supposed to be exerted through 
inhibiting the activity of β-hydroxy-β-methylglutaryl-CoA reductase (the rate-
limiting enzyme in cholesterol synthesis), decreasing fat absorption from the 
gastrointestinal tract or via lipid catabolism for gluconeogenesis (El-Ghousein 
and Al-Beitawi (2009). Several reports appeared in scientific literature which 
have confirmed the hypocholesterolemic and antilipidemic effects of thyme in 
poultry (e.g. Toghyani et al., 2010; Dahal and Farran, 2011). Other 
investigators failed to find any beneficial effects of thyme on the cholesterol 
level in birds (for example, Sengül et al. (2008). The current results agree 
also with the findings of Rostami et al. (2012), who found that supplemental 
dietary thyme significantly decreased blood serum levels of triglycerides and 
total cholesterol in Japanese quail. Similar results were also obtained by 
Khaksar et al. (2012), who reported that Japanese quail fed thyme essential 
oil-supplemented diet exhibited significantly lower levels of serum glucose, 
triglycerides and total cholesterol compared with the control birds. However, 
Sengül et al. (2008) reported that levels of blood plasma cholesterol, 
triglycerides, high density lipoprotein, very low density lipoprotein were not 
affected by feeding thyme extracts-containing diets compared with the control 
group. 
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Conclusion 
Taking the economical aspect into account, the obtained results 

indicated that dietary supplementation with dried garlic (up to 2%) and dried 
thyme (up to 1.5%) can exert a beneficial effect on the performance of 
Japanese quail under the conditions of the present study. 
 
Table 4: Blood plasma parameters of 6-week-old Japanese quail as 

affected by feeding graded levels of dried garlic or thyme   
Dietary 

treatments 
TPR1 

g/dL 
ALB2 

g/dL 
GLU3 

mg/dL 
TRI4 

mg/dL 

TC5 

mg/dL 
HDL-C5 

mg/dL 
LDL-C6 

mg/dL 
AST7 

IU/L 
ALT8 

IU/L 

Experiment 1:          

Control  4.11b 2.06b 306.8a 134.2a 196.6a 51.0d 118.7a 82.7a 24.4 

1.0% garlic  4.19b 2.06b 293.9b 128.1b 186.8b 53.2c 107.9b 75.7b 22.6 

2.0% garlic  4.52a 2.20a 283.9c 125.2c 178.9c 59.0a 95.0d 74.4c 20.8 

3.0% garlic  4.48a 2.16a 285.8c 125.3c 180.1c 58.1a 97.2cd 74.6c 21.0 

4.0% garlic  4.14b 2.06b 295.4c 129.7b 180.4c 56.7b 98.4c 76.6b 22.9 

SEM¶ 0.04 0.01 1.30 0.63 1.05 0.44 1.38 0.50 0.26 

Significance ** ** ** ** ** ** ** ** NS 

Experiment 2:           

Control  3.63b 1.86b 299.8a 134.0a 197.3a 49.7d 120.9a 82.0a 24.1 

0.5% thyme  4.46a 2.16a 293.9b 131.7b 189.3b 51.8c 111.2b 76.3b 22.3 

1.0% thyme  4.52a 2.17a 294.1b 131.0b 188.9b 52.0bc 110.7b 75.1c 21.8 

1.5% thyme  4.65a 2.19a 284.7c 123.6c 183.0c 56.4a 101.8d 75.0c 21.2 

2.0% thyme  4.56a 2.18a 286.8c 124.9c 183.8c 52.9b 105.9c 74.9c 21.3 

SEM¶ 0.08 0.02 0.89 0.65 0.82 0.36 1.01 0.44 0.18 

Significance ** ** ** ** ** ** ** ** NS 

a-d: Within each experiment, means in the same column bearing different superscripts 
differ significantly (P≤0.05). 
1-8: Denotes to total protein, albumin, glucose, triglycerides, total cholesterol, high density 
lipoprotein-cholesterol, low density lipoprotein-cholesterol, aspartate aminotransferase 
and alanine aminotransferase, respectively.  
¶: Standard error of the means. NS: Not significant; **: Significant at P≤0.01. 
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               لسمان الياباني ل      النمو       أداء    على               الثوم والزعتر                     تدعيم الغذاء بمسحوق       تأثير 
          فؤاد بدير     هاني   –           د حسن ربيع     محمو  –                 خليل الشحات شريف   -                    عبد البصير حمزة ريا 

                    جمهورية مصر العربية  –               جامعة المنصورة   -            كلية الزراعة  -                 قسم إنتاج الدواجن
 

      قصحاات          الإنتحاج           رلح  اددا         عليقحة  ال    فح                                      لبحث تأثير إدخال مسححق  الثحقو قالترتحر    ة              الدراسة الحالي    ريت   أج                  
     033                                متحتامنتين  تمحمن  حل منعحا رلح  رحدد         تجحربتين        إجحرا    تحو                         للسمان اليابان  النحام                     قبعض قياسات الدو         الذبيحة

        مجمقرحات    5                                               ن اليابحان   تحو تقسحيو طيحقر  حل تجربحة ر حقا يا إلح   0                          الجنس رمر أسحبقرين محن السحما   ة             ت قتا مختلط
        مسحتقيات      خمسحة           تحتحق  رلح           تجريبيحة     رلا ح        ر حر          تو ت قين          متساقية         م ررات    0                  إحتقت  ل منعا رل     ،       تجريبية
         محن مسححق            ادقلح ،أق         التجربحة            اسحتخدمت فح   (  % 4  ،  % 0  ،  % 2  ،  % 1  ،                     حق  الثحقو الجحا) فصحار     من مسح        متدرجة

                         تححو تيذيححة طيحقر السححمان رلحح                              اسحتخدمت فحح  التجربححة الثانيحة    (  % 2  ،  %   1.5  ،  % 1  ،  %   3.5  ،                  الترتحر الجححا) فصححار
           ن العمححر        أسححابيم محح   6  -   2   مححن         الاتححر     خححلال          الإداريححة                        بعححا قخمححعت لححناس المعححاملات         الخاصححة           التجريبيححة       العلا حح  

                                                                             قتن الجسححو الححح  للطيححقر، قالتيححاد  فحح  الححقتن، قاسححتعلام اليححذا ، قمعامححل التحقيححل           أدا  النمححق              قتمححمنت معححايير 
                                 قبعحض معحايير بلاتمحا الحدو فح  الطيحقر                خصحا   الذبيححة،                      ما تو قياس بعض                         ال اا   الإقتصادية للإنتاج          اليذا  ، ق

                 حققححت طيححقر السححمان                          يلحح   فحح  التجربححة ادقلحح              صححل رليعححا  مححا                    تلخححي  النتححا م المتح       قأم ححن                    فحح  نعايححة  ححل تجربححة 
                                                                                                      الميذا  رل  العلا   المحتقية رل  الثحقو قتن جسحو نعحا   أرلح  قمعحدل تحقيحل أحذا   أفمحل معنقيحا بينمحا لحو يتحأثر 

    رلح            المحتقيحة           رلح  العلا ح                     محا حققحت التيذيحة     ة  بط ا         عليقحة المح  ال                          صحاات الذبيححة مقارنحة بطيحقر     أق               إستعلام اليحذا 
         التيذيحة      أحدثت                                  السمان مقارنه بمجمقرة ال نترقل        لإنتاج           الإقتصادية         ال اا                   أثرا ايجابيا رل     % 2                الثقو حت  مستق  

                     قالجليسححريدات الثلاثيححة                                مسححتقيات بلاتمححا الححدو مححن الجلق ححقت     فحح                       رلحح  الثححقو نقصححا معنقيححا           ألمحتقيححة           رلحح  العلا حح  
      بينمحا                                إنحتيو أسحبارتيت أمينقترانسحايريت      ن حاط           ال ثافحة، ق      محنخاض                 الليبحقبرقتين    رقل  ي  سحت ي  قل              رقل ال لح  قال  ي  ست ي  قل    قال 

       مقارنحة                                           لو يتأثر ن اط إنتيو ألانحين أمينقترانسحايريت                                                               إتداد معنقيا مستق  ال قليستيرقل الليبقبرقتين  مرتام ال ثافة، ق
             تيحاد  معنقيحة    % 0   أق    2       بمسحتق                                                  أظعرت التيذية رل  العلا ح  المحتقيحة رلح  الثحقو حتح                          بالمجمقرة أير المدرمة 

     أرطحت            الثانيحة 2         التجربة    ف      ة  بط ا         عليقة الم  ال             مقارنة بطيقر                           البرقتين ال ل  قادلبيقمين                          ف  مستقيات بلاتما الدو من 
                                                                                                 طيححقر السححمان الميححذا  رلحح  العلا حح  المحتقيححة رلحح  الترتححر متقسححطات أفمححل معنقيححا لححقتن الجسححو النعححا   للطيححقر 

                                   بينمحا لحو يتحأثر إسحتعلام اليحذا ، صحاات   (  %   1.5           فحتح  مسحتق                            قال احا   الإقتصحادية للإنتحاج                        قمعدل التحقيل اليذا  
                            التيذيحة رلح  العلا ح  ألمحتقيحة    دت  أ     ة  بط ا         عليقحة المح  ال                                                         الذبيحة أق ن اط إنحتيو ألانحين أمينقترانسحايريت مقارنحة بطيحقر 

                                   سحريدات الثلاثيحة قال قليسحتيرقل ال لح                                                    نق  معنقي ف  مسحتقيات بلاتمحا الحدو محن الجلق حقت قالجلي    إل             رل  الترتر 
                     ححدثت تيحاد  معنقيحة فح                                                                                        قال قليستيرقل الليبقبرقتين  منخاض ال ثافة، قن اط إنتيو أسبارتيت أمينقترانسايريت بينما 

                                                                     ال قليسححتيرقل الليبححقبرقتين  مرتاححم ال ثافححة، قلححو يتححأثر ن ححاط إنححتيو ألانححين                                يات البححرقتين ال لحح  قادلبيححقمين ق    مسححتق
           الإقتصحادية         الناحيحة         أنحه بأخحذ                       النتا م المتحصل رليعحا           نستخل  من                                        انسايريت مقارنة بالمجمقرة أير المدرمة         أمينقتر

       اليحذا     فح       ( %   1.5          حتح  مسحتق   ف       الترتحر          أق مسحق     ( % 2          حت  مستق   ف      الثقو       مسحق             إن  إمافة ف   ،       الارتبار    ف 
                          ن ، تحت ظرق) هذه الدراسة       اليابا             طيقر السمان            أدا  النمق ل    رل     يا     يجاب إ   ا     تأثير             يم ن أن يحق  

                 قام بتحكيم البحث
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