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ABSTRACT  
 

The aim of this study was to compare effects of thyme and oregano on egg quality in laying 
Japanese quail. 420 quails were feed in completely random design by 7 treatments and 4 
replications (every replication involves 12 female and 3 male quails) by following ration for 
45 days: 1)control diet (without thyme and oregano), 2)control diet + thyme 1.5%, 3)control 
diet + thyme 3%, 4)control diet + thyme 4.5%, 5)control diet + oregano 1.5%, 6)control diet + 
oregano 3%, 7)control diet + oregano 4.5%. The produced eggs and their average weight, feed 
intake, egg masses, egg weight and eggs quality were measured of the end of two weeks (day 
of 15) in the 3 consecutive periods than end of the experiment. Results showed that different 
thyme and oregano levels had no significant effects on feed intake, egg whites, shell 
percentage and egg shell thickness. While, thyme and oregano 1.5% showed significant 
positive effects on egg weight, egg masses, egg yolk percentage and albumen to yolk ratio. 
Also, the most prominent yolk color related to treatment with oregano 4.5% and from HUG 
and IQU units perspective control treatment showed the highest value. 
KEY WORDS: thyme, oregano, eggs quality, laying Japanese quail. 

 
INTRODUCTION 

 
Poultry health is considered important because of enhancing production of poultry. Taste, 

Vitamins and other nutrients in poultry egg are main elements of nutrition (Farekhoy and et al., 
1994).Intestine diseases affect on human nutrition because of side effects on production performance, 
mortality, poultry health products as main concerns of poultry industry (Dahia and et al., 2006). 
Consumption of antibiotics in stimulating grows has been common for 5 decades because of positive 
effect on balance of microbial population and prevention of disease–causing bacteria (Patterson and Bork 
holder. 2003). The result of research shows that residues of antibiotics in poultry carcasses cause resistant 
strains and prevent treatment of discuses. So it is recommended that not used food additives in livestock 
and poultry feed (farkhoy and et al., 1994). For doing so, organic acids, plant extracts, probiotics, 
enzymes and perrybiotics in poultry diets as replacement of antibiotics were experimented (Thomke and 
Elwinger.  1998). Because of having antibacterial and antioxidant properties plant extract are used 
traditionally for treatment and control of some discuses (Craig. 1999). Herbal plants like thyme and 
oregano stimulate digestive enzymes such as amylase, protease and lipase, a result improve digestibility 
of diets (safidkan and et al., 2006). 

Thyme and bentol in thyme and oregano lead to using these plants as disinfectants and improve 
digestion and absorption labiotae family increases intestine length and depth and width of the villi of the 
intestines and opportunity for absorption of nutrients (Alcicek and et al., 2003). 
Gezantofils are natural pigments that cause formation of pigments in yolk and darkling them (farkhoy and 
at al., 1994). Internal egg quality is frequently assessed by measurements of the height of the inner thick 
albumen or a function of this, such as the Haugh unit score (HU), which decreases with decreasing egg 
freshness. Major influences on albumen quality are the strain, age and nutrition of laying hen, egg shell 
quality, storage time and conditions (Silversides and Scott, 2001).  

In other cases the egg yolk to albumen ratio is important. Factors such as the ratio of total dry 
matter of egg white and yolk to albumen and yolk dry matter content, nutrition, size and age of chicken 
eggs, takes effect (Ahn and et al., 1999). An egg 11 percent fat by 33-35% in yolk in unsaturated fatty 
acids and dual band is sensitive to oxidation and spoilage and cause peroxidation, changing odor, color, 
tissue, reduction of nutrients and toxic combination that necessitate antioxidants (yang and Chen. 2001). 
Thyme and oregano are from labiatae family and herbal plants by property of antioxidants, egg 
production, egg quality that prevent food spoilage (Zeyayi and Teymouri. 2006). Although scientific 
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reports indicate positive effects of these additives on improvement of performance and reduction of 
production cost but them are a few research on effect of these plants on Japanese quail performance so, 
Comparison of the effects of thyme and oregano on egg quality in laying Japanese quail was conducted. 
 

MATERIALS AND METHODS 
 

In this research 420 three month Japanese quails were experimented in completely randomized 
design with 7 treatments and 4 replications (every replication with 12 female quails and 3 male quails) in 
28 experimental units for 45 days in the same environment. Experimental treatments includes:1)control 
diet (without thyme and oregano), 2)control diet + thyme 1.5%,  3)control diet + thyme 3%, 4)control diet 
+ thyme 4.5%, 5)control diet + oregano 1.5%, 6)control diet + oregano 3%,  7)control diet + oregano 
4.5%, were set according to (NRC, 1994) (Table 1). 

Required amount of the plants was liked and calculated in diets and the plants and other 
ingredients were mixed. The condition of the experiment was the same. Exposure program was conducted 
as 16 hours light and 8 hours darkness and temperature was controlled day and night, all quails accessed 
to water and ration. Produced eggs and their average weight were measured daily and consumed feed; egg 
weight; egg masses and egg quality were measured in day of 15th. At the end of two weeks two eggs that 
those close to the average weight, egg weight had repeated were selected and egg weight, yolk 
percentage, albumin percentage and shell percentage were measured by digital scale by sensitivity of 
0.01. Egg masses were determined. Shell thickness by the thickness gauge by 0.01mm and yolk color by 
yolk colorimeter were measured, for calculation of HUG and IQU units; at first albumen height was 
determined by Spirometer or altimeter and then calculated by: 
HUG = 1001og (height (mm) + 7.57-1.7 egg weight (g)0/37) 
IQU = 1001og (height (mm) +4.18-0.8989egg weight (g)0.6624) 

The date was analyzed in completely randomized design by SAS (9) and for comparison of 
average Duncan multiple range test was used (Valizade and Moghadam. 2004). 

 
Table. 1:  Composition of the experimental laying Japanese quail basal diet and calculated analysis. 

oregano 
4.5% 

oregano 3% oregano 
1.5% 

thyme 
4.5% 

thyme 3% thyme 
1.5% 

control Ingredients 

50 68.51 52.53 50 68.51 52.53 33.55 Yellow corn 
7.33 94.33 1.34 7.33 94.33 1.34 25.34 Soybean meal (%44) 
8.3 39.3 9.2 8.3 39.3 9.2 45.2 Vegetable oil 
 -  -  - 5.4 3 5.1  - Thyme 

5.4 3 5.1  -  -  -  - Oregano 
3.5 3.5 3.5 3.5 3.5 3.5 3.5 Oyster Powder 
7.1 7.1 7.1 7.1 7.1 7.1 7.1 Di Calcium phosphate 
05.0 05.0 05.0 05.0 05.0 05.0 05.0 Lysine 
3.0 29.0 28.0 3.0 29.0 28.0 27.0 Dl-Methionine 
25.0 25.0 25.0 25.0 25.0 25.0 25.0 Vitamins mixture*  
25.0 25.0 25.0 25.0 25.0 25.0 25.0 Minerals mixture*  
15.0 15.0 15.0 15.0 15.0 15.0 15.0 NaCl 
100 100  100 100 100 100 100 Total 

19.92 
 

19.93 
 

19.93 19.93 19.94 
 

19.93 
 

19.94 
 

Calculated analysis: 
Crude Protein 

2882 2882 2882 2882 2882 2882 2882 Metabolism Energy 
(kcal/kg diet) 

6.45 6.1 5.67 6.46 6.11 5.67 5.32 Ether extract 
4 3.67 3.34 3.89 3.65 3.3 3.17 Crud fiber 

0.55 0.55 0.55 0.55 0.55 0.55 0.55 Avaiable phosphorus 
2.5 2.5 2.5 2.5 2.5 2.5 2.5 calcum 
1.15 1.15 1.15 1.15 1.15 1.15 1.15 Lyine 
0.76 0.76 0.76 0.76 0.76  0.76 0.76 Mthionine + Cystine 

Each 3 kg of Vitamins and Minerals mixture* contains: Vit. A10000,000 IU; Vit. D3 2000,000 IU ;     Vit. E 10,000 
mg ; Vit. k3 
1000 mg ; Vit. B1 1000 mg; Vit. B2 5000 mg ; Vit. B6 1500 mg ;Vit. B12 10 mg; Pantothenic acid 10,000 mg; 
Niacin 30,000 mg; 
Folic acid 1000 mg; Biotin 50 mg; Choline 300,000 mg;Manganese 60,000 mg; Zinc 50,000 mg;    Copper 10,000 
mg; 
Iron 30,000mg; Iodine 1000 mg; Selenium 100 mg; Cobalt 100 mg ; CaCO3 to 3,000 gm. 
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RESULTS 
 

The result of performance of laying Japanese quail is summarized in tables 2. There was no 
significant different in feed intake (p>0.05) among groups. Out there is a significant different in time and 
the effect of time on treatment (p<0.001). Data shows that treatment with thyme 4.5% in day of 45 had 
the highest consumption and had the lowest consumption in day of 15th. Oregano 1.5% in day of 30th 
showed the highest egg mass (Table. 2). In thyme1.5% and oregano 1.5% groups increased egg weight in 
day 45th. (Tables. 3). 

Tables 5 shows the effects of experimental diets on egg quality. Thyme and oregano had no 
significant effect on percentage of egg whites and shell thickness. The highest yolk percentage is in 
treatment involving thyme 3% in day of 15th. Percentage of shell had no significant effect. There was a 
meaningful and significant different among groups the groups had the highest shell percentage in day 45th 

(Table.6). Thyme 1.5% group in day 15th had the highest albumen to yolk ratio. In HUG and IQU units 
control group showed the highest value in day of 15th and groups with oregano 3% and 4.5% had the 
lowest amount. Oregano improves yolk index by highest value in group with 4.5% of oregano (Table.5). 

  

                  Table. 2: Effect of experimental diets on performance in laying Japanese quail   
Egg weight (gr) Egg mass Feed intake (gr) Treatment 

a b  53 .11  78.7 71.33 Control 
a  85 .11  50.7 84.32 Thyme %1.5 

a b  68 .11  82.6 20.33 Thyme %3 
bc  16 .11  04.7 95.32 Thyme %4.5 
a09.12  33.8 75.32 Oregano %1.5 
bc18.11  40.7 90.32 Oregano %3 
bc  86 .10  86.6 54.32 Oregano %4.5 
007.0 01.0 43.0 P.value 
21.0 29.0 37.0 SEM 

 

              Table. 3: Effect of time on performance in laying Japanese quail              
Egg weight (gr)  Egg mass Feed intake (gr) Time  

b14.11  31.6  67.30   Day 15  
b 10.11  00 .8  29.33  Day 30  

a2.12  86 .7  00.35  Day 45  
0001<0 0001<0 0001<0 P.value 
129.0  14.0  13.0  SEM  

 

Table. 4: Interaction of experimental diets and time on performance laying Japanese quail   
Egg mass Egg weight (gr)  Feed intake (gr) Treatment  Time  

lmnopq53.6  36.11  gh 07 .31  Control    
 lmnopqr50.6  70.11  g 25 .31  Thyme %1.5  Day 15  

 s41.5  90.10  gh 60 .30  Thyme %3    
 nopqr89.5  11.11  i 83 .29  Thyme %4.5    

 efghijklm17.7  47.11  gh 97 .30  Oregano %1.5    
 nopqr99.5  13.11  ghi 44 .30  Oregano %3    
 lmno68.6  30.10  ghi 52 .30  Oregano %4.5    
30.0  33.0  26.0    SEM 
abcd 38.8  62.11  cdef 14 .34  Control    

abcdefg 07.8  60.11  ef 12 .33  Thyme %1.5  Day 30  
abcde 34.8  07.11  def 83 .33  Thyme %3    

bcdefghijk 35.7  61.10  ef 90 .32  Thyme %4.5    
a  23.9  89.11  ef 06 .33  Oregano %1.5    

abcdefgh 99.7  60.10  ef 24 .33  Oregano %3    
lmnop 67.6  27.10  f 76 .32  Oregano %4.5    
49.0  33.0  43.0   SEM  
 abc42.8  61.11  ab 92 .35  Control    

 abcdefghi95.7  25.12  bcdef 15 .34  Thyme %1.5  Day 45  
 hijklmn71.6  06.13  abc 17 .35  Thyme %3    
 bcdefghi89.7  71.11  a 14 /36  Thyme %4.5    

 ab59.8  90.12  bcdef 23 .34  Oregano %1.5    
 abcdef22.8  81.11  abcd 02 .35  Oregano %3    

 cdefghikl22.7  99.11  abcd 36 .34  Oregano %4.5    
40.0  33.0  63.0    SEM  
02.0  086.0  04.0    P.value 

In each column, averages with different letters have significant difference (P<0.05). 
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Table. 5: Effect of different levels of thyme and oregano on egg quality laying Japanese quail             
Yolk color 

(nepa)  
Albumen %  Yolk %  %Shell  Albuman to 

yolk ratio  
Thickness 

(mm)  
Hug  lqu Treatment  

e 77 .3  36.59 14.34  33.7  a b 64 .1  21.0  41.94  15.70  Control  
d 06 .6  18.59  30.33  05.8  a 74 .1  21.0  33.94  36.70  Thyme %1.5  
c 26.7  40.58  93.33  87.7  c 49 .1  21.0  49.94  20.70  Thyme %3  
c 26 .7  68.58  27.32  20.8  a b 63 .1  21.0  08.94  54.69  Thyme %4.5  
d 14 .6  92.57  30.33  07.8  bc 55 .1  20.0  27.93  00.68  Oregano %1.5  
b 92.7  71.58  56.33  97.7  bc 57 .1  20.0  52.91  61.64  Oregano %3  
a 81 .8  68.56  68.33  93.7  bc 50 .1  21.0  37.93  33.68  Oregano %4.5  

0001<0 83.0  002.0  26.0  02.0  .520  0001<0 0001<0 P.value 
16.0  33.1  27.0  24.0  05.0  04.0  32.0  55.0  SEM  

In each column, averages with different letters have significant difference (P<0.05). 
 

Table. 6: Effect of time of dietary thyme and oregano on egg quality laying Japanese quail   
  

Yolk color 
(nepa)  

Albumen %  Yolk %   Shell %  Albuman / 
yolk ratio  

Thickness 
(mm)  

Hug  lqu Time  

58.6  59.50  02.34  b 61.7   a63.1  21.0  51.95 96.71   Day 15  
77.6  24.57  26.33  ab 81.7   c53 .1  21.0  37.92  29.66  Day 30  
88.6  52.58  12.33  a 33.8   ab60 .1  21.0  48.93  40.68  Day 45  
40.0  05.0  0004.0  04.0  01.0 32.0 0001<0 0001<0 P.value 

0.14 73.0  19.0  17.0  25.0  03.0  23.0  38.0  SEM  
 

Table. 7: Interaction of experimental diets and time on egg quality laying Japanese quail   
Yolk color 

(nepa)  
Albumen %  Yolk %   Shell %  Albuman to 

yolk ratio  
Thickness 

(mm)  
lqu Hug  Treatment   Time  

64.3  63.60  ab83.34  76.6 69.1 21.0  a 29/76  a 32.98  Control    
37.5  07.59  c 36.33  09.8  86.1  22.0  ab 33/73  ab 71.96  Thyme %1.5  Day 15  
05.7  17.59  a20.35  93.6  48.1  21.0  ab 11/74  ab 69.96  Thyme %3    
04.7  52.60  c 44.33  7.8  66.1  22.0  bcd 10.71  bcd 92.94  Thyme %4.5    
24.6  98.58  c 66.33  90.7  59.1  20.0  defg 85 .67  cd56.93  Oregano %1.5    
71.7  80.59  bc88.33  46.7  53.1  20.0  def 42 .68   de 94.92  Oregano%3      
04.9  36.58  bc 77.33  76.7  61.1  21.0  bc 62.72  bcd 40.95  Oregano %4.5    
35.0  93.1  38.0  43.0  60.0 06.0  17.1  83.0    SEM      
93.3  87.57  bc 83.33  86.1  55.1  21.0  hi 91 .64  ef 07.91  Contro    
48.6  92.57  c 36.33  1.48 65.1  21.0  efg 47.67  d18.93  Thyme %1.5  Day 30  
48.7  64.58  c 37.33  66.1  51.1  20.0  efg 74.67  d04.93  Thyme %3    
97.6  61.56  d 24.30  59.1  53.1  19.0  def 07 .68  d10.93  Thyme %4.5    
43.6  05.57  c 70.33  53.1  46.1  22.0  fgh 58 .66  de 20.92  Oregano %1.5    
67.7  74.58  c 63.33  61.1  65.1  19.0  j 22 .62  ef 94.90  Oregano%3      
46.8  84.53  abc61.34  06.0  38.1  21.0  efgh 03 .67  d06.93  Oregano %4.5    
34.0  93.1  71.0  44.0  06.0  06.0  77.0  47.0    SEM      
75.3  59.59  c 77.33  70.7  1.68 22.0  def 24.69   cd83.93  Control    
32.6  55.60  c 08.33  88.7  72.1  21.0  b 28.73  b 11.96  Thyme %1.5  Day 45  
26/7  40.57  c 21.33  34.8  1.48 21.0  def 75 .68  cd75.93  Thyme %3    
76.7  91.58  c 14/33  53.8  69.1  21.0  de 45 .69  bcd 21.94  Thyme %4.5    
76.5  73.57  c 82.32  48.4  60.1  20.0  cde 57.69  cd06.94  Oregano %1.5    
38.8  59.57  c 17.33  77.8  53.1  21.0  i 18 .63  f 70.90  Oregano%3      
92.8  85.57  c 66.32  62.8  52.1  21.0  ghi 34 .65  ef 66.91  Oregano %4.5    
35.0  93.1  34.0  44.0  07.0  07.0  88.0  45.0    SEM      
49.0  94.0  045.0  48.0  11.0  0.19  0001<0 0003<0   P.value  

In each column, averages with different letters have significant difference (P<0.05).  
 

DISCUSSION 
 
Significant egg mass and weight because of consumption of oregano and thyme can be result of 

improved digestion and absorption of digestive and general health of digestive system. Oregano had the 
highest effect by having disinfectant of mentol (Aklik and et al., 2003). 

Mentol increases digestion of nutrients by disinfection of digestive system and reduction of 
microbes and enhancement of organs venerations that improve over all performance. Feed intake is 
increased by enhancement of experiment time because of changing environments condition and reduction 
of salon temperature in the winter (Akaya and et al., 2007).  
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Increase of yolk percentage in group with thyme 3% is result of increase in egg weight. 
Percentage of yolk formation depends on nutrients intake. Thyme increases digestion and abruption of 
nutrients because of having mentol (Alkick and et al., 2003). The highest percentage of shell was obtained 
in day of 45th since there is a direct relationship between egg weight and shell (Ghasemi and et al., 2010). 

Significant yolk color index in groups with oregano is result of transferring pigments like 
gezantofil in to eggs sediment in yolk and as result change of color. Consumption of diets with 
carotonoids and gezantofils cause darkling of yolk (Mitsopoulos and et al., 2008). Frocto oligosaccharides 
in herbal plants stimulate stomach and intestine mucous enzymes that lead to improved digestibility and 
ileum absorption and increase pigments absorption (Nobakht and Mehmannavaz. 2010). According to this 
fact that albumen and yolk ratio depends on weight and yolk weight then is a significant, so, difference 
among treatments group with lowest yolk percentage showed highest albumen to yolk ratio (Radovan and 
et al., 2008). High Hug and Iqu units in control treatment are a result of diluents property of thyme and 
oregano. Egg whites are much thinner than its Hug unit would be decreased (Zhanvelok and Zhiriestola. 
2003). 
 

Conclusion     
 

The result shows that different level of thyme and oregano had no significant effect on feed 
consumption, egg white percentage, egg shell percentage and thickness. While consumption of these 
plants (oregano and thyme) in 1.5% showed significant and positive effect on egg weight, mass and 
albumen to yolk ratio. Treatment with 4.5% of oregano had dark yolk, and control group showed highest 
HUG and IQU units.  
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