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ABSTRACT: This study examines the hypothesis that tyrosine and tryptophan and 

canthanthin either alone or in combination in absence or presence of sulphate ion, can 

improve the performance of local laying hens in post-peak period (39-58 weeks). A 

total number of 360 hens plus 36 cocks 39 weeks old from Inshas  strain were equally 

divided into 12 group with 3 replicates (10  hens+ 1 cocks each) and housed in wire 

cages  . The experimental hens fed from 39 to 58 week of age the control diet without 

or with 6 ppm   Canthaxanthin (CAN) , 0.05% tyrosine(TYR) , 0.05% 

tryptophan(TRY)  , 6 ppm CAN + 0.05% TYR, 6 ppm CAN + 0.05% TRY . The rest 

of treatments from were fed the same previous treatments plus 0.5 % anhydrous 

sodium sulphate (SS). The most important results obtained were as follow: 

1-All dietary feed additives used in this study increased egg number, egg mass and   

shell thickness . 

2-The addition of SS increased the beneficial effect of CAN,   TYR  and TRY. 

3- The carotenoids  like CAN with   TYR or TRY in presence or absence of SS can   

improve  the egg production, fertility and hatchability of  developed laying hens in   

post-peak period. 

In conclusion, the mixture of CAN+TYR+SS was the most successful additive on 

productive performance. 
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INTRODUCTION 

The reproductive performance decreases 

gradually in hens during aging, with a 

decrease in the length of clutch and an 

increase in the interval between 

ovulations. This already occurs at the  

end of the first year of  production 

(Williams and Sharp, 1978) and  is 

accompanied  with endocrine changes, 

primarily with variations in  levels of  

sex steroids hormone (Burger et al ., 

2002).       

Accumulating evidence suggests that the 

antioxidant capacity would be 

degenerated because of declining 

antioxidant levels in the aging process. 

As a consequence, the organs will lose 

normal physiological function (Ben-Meir 

et al., 2015; Okudan and Belviranli, 

2016). Carotenoids are used in 

physiological processes as an 

antioxidants, but also have a protective 

and recycling role for other fat soluble 

antioxidants like vitamins E and A 

(Surai and Speake, 1998). Grashorn and 

Steinberg (2002) found that the 

deposition rate of canthaxanthin is of 

roughly 40% of dietary intake in yolks 

with strict linearity. The factors affecting 

absorption of carotenoids are fat content 

in feed (Han et al., 1987 ; Jayarajan et 

al., 1980), vitamins in feed (Surai and 

Sparks, 2001), breed of chickens (Jensen 

et al., 1998), and gender (Hinton et al., 

1973 ; Twining et al., 1971). Polarity of 

carotenoids also affected absorption and 

accumulation in chickens. While, vast 

majority of the 732 recorded naturally 

occurring carotenoids are hydrophobic 

(Britton et al., 2004); water dispersibility 

has been reported for carotenoid  sulfates 

(Liaaen-Jensen, 1996; Oliveiros et al., 

1994). 

Ali et al.(2012) examine the hypothesis 

that natural antioxidants can improve the 

Egyptian  local laying hen productive 

and reproductive performance in late egg 

production period (48-60 week). They 

found that antioxidants like commercial 

canthaxanthin  with or without sodium 

sulphate increased T3 hormone, 

estrogen, egg production ,  fertility and 

hatchability. They  indicated that  

addition of sulphate to laying hen diets 

increased the utilization of canthaxnthin.  

Tyrosine (TYR) and tryptophan(TRY) in 

egg yolk are known as the main active 

antioxidant (Nimalaratne et al., 2011) . 

Tyrosine is known as an antioxidants in 

seminal plasma (Van Overveld et al., 

2000). Moreover, a number of studies 

have found tyrosine to be useful in 

animal or human under the conditions of 

oxidative stress ( Deijen and Orlebeke 

1994).The monoamine dopamine is a 

small signaling molecule that can be 

synthesized from the amino acid tyrosine 

by the enzyme tyrosine hydroxylase. In 

the absence of tyrosine hydroxylase, 

dopamine can be made inefficiently by 

tyrosinase (Elsworth and Roth, 1997 ; 

Rios et al., 1999). L-tyrosine and L-

Dopa are found to be effective 

antioxidants in different in vitro assay 

including anti lipid peroxidation, 

reductive ability, ABTS, DPPH and 

superoxide anion radical scavenging, 

hydrogen peroxide scavenging and metal 

chelating activities when they are 

compared to standard antioxidant 

compounds, such as BHA, BHT, alfa-

tocopherol, a natural antioxidant, and 

trolox which is a water-soluble analogue 

of tocopherol (Gulcin, 2007 ) . 

Commercial laying chicken is quite 

refractory to the development of 

broodiness and prolactin has been shown 

to inhibit estrogen production at the 

ovarian level and gonadotrophin 

stimulated ovulation in chicken, thus 
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regulating egg production (Reddy et al., 

2007).Dopamine (DA) has been known 

as  an inhibitor  of in vitro prolactin  

secretion (Xu et al., 1996).In humans, at 

least 95% of dopamine in plasma 

circulates in the sulfoconjugated form 

(Kuchel  and Kuchel, 1991).Kirima et al. 

(2001) suggest that dopamine-4-O-

sulfate seems to be a stable metabolite of 

dopamine and has resistance against 

autoxidation by free radical. In the the 

Golgi apparatus, sulfation of tyrosine 

residues is a common post-translational 

modification of proteins performed by 

two sulfotransferases  (Danan et al., 

2008; Huttner, 1982; Huttner, 1988; 

Moore, 2003). 

Tryptophan (Trp) is an essential amino 

acid that participates in protein 

synthesis.       Moreover, Trp is a 

precursor of serotonin [5-

hydroxytryptamine(5-HT)].Serotonin (a 

neurotransmitter) has many functions in 

the central nervous system to inhibit 

aggression and modulates stress 

response, including social and 

environmental adaptability (Martin et al., 

2000). Harms and Russell (2000) 

reported that egg production, egg weight, 

and egg content were significantly 

increased by the addition of TRY (from 

0.12-0.20%) to the basal diet.  Dong et 

al. (2012) suggested that 0.2 to 0.4 g/kg 

TRY may have beneficial effects on 

laying hens under conditions of high 

temperature and humidity. Dietary 

antioxidants can be classified as 

hydrophilic (e.g. vitamin C  and 

polyphenols) and lipophilic (e.g. vitamin 

E and carotenoids), according to their 

chemistry. The mechanisms of action 

among different classes of antioxidants 

vary, but their ultimate function is the 

same, i.e. to neutralize the damaging 

action of free radicals (Pamplona and 

Costantini, 2011). 

Correia-Da-Silva et al., (2014) showed 

that sulfated small molecules could be of 

value in therapeutics due to their 

hydrophobic nature that can contribute to 

improve the bioavailability. Ali et al. 

(2012) indicated that SS increased the 

activity of hydrophobic antioxidants and/ 

or protect its from free radical attach 

during circulation in the blood.    On the 

other hand,       in human, serum levels 

of estrone sulphate  are  10 times higher 

than those of unconjugated estrone and 

estradiol, and the half life of estrone 

sulphate  is much longer than  

unconjugated estrogen (Bhattacharyya 

and  Tobacman, 2007).  Also, Rees et al. 

(2008) indicated that sulfation confers 

resistance to oxidation. Besides, Ali et 

al.(2012) indicated that sulphate may 

protect hormones from free radicals .  

Therefore, this study examines the 

hypothesis that TYR, TRY or CAN 

either alone or in combination without or 

with SS can improve the laying hens 

productive and reproductive 

performance in post-peak period (39-58 

week).  

MATERIALS AND METHODS 

This study was carried out at Sakha 

Animal Production Research Station, 

Animal Production Research Institute, 

Agricultural Research Center, Egypt .A 

total number of  360  hens plus 36 cocks 

from Inshas a developed strain ( 39  

weeks old). Birds of each strain were 

equally divided into 12 experimental 

groups of three replicates each (10  

hens+ one cock each) and  housed in 

cage  (120 cm long×120 cm wide×60 cm 

height ).Artificial light was used to 

provide 16 hours daily photoperiod and 

the water was available by pipe with 

nipple drinkers for each cage.   
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Twelve  experimental diets were 

prepared from a hen control diet (Table 

1).The experiment had a 2×6 factorial 

arrangement (two level of sulphate and 

six dietary treatments). The experimental 

diets were offered for hens from 39-58 

weeks of age as follows: 

1) The basal diet without any 

supplements and served as a control diet. 

2) Control diet +6 ppm 

    canthanthin(CAN). 

3) Control diet +0.05% tyrosine(TYR). 

4) Control diet + 0.05%    

     tryptophan(TRY) . 

5) Control diet + 6 ppm CAN + 0.05%   

    TYR. 

6) Control diet + 6 ppm CAN + 0.05%  

    TRY. 

The previous 6 treatments were repeated 

(treatment   7-12) with Anhydrous 

Sodium Sulphate (SS) at  0.5% .  

Anhydrous Sodium Sulphate was 

supplied by the Egyptian Salt and 

Mineral Company. Canthaxanthin   was 

provided by BASF Germany. Tyrosine 

and tryptophan were supplied by 

EVONIC Germany. Data collected 

included weight gain, egg weight and 

feed intake (g/hen/day). Egg mass (egg 

number x egg weight) and feed 

conversion ( g feed /g egg) were 

calculated. Also, some reproductive 

performance parameters (fertility % and 

hatchability %) were measured. Total 

number of 120 eggs (10 eggs from each 

group) were collected twice (at the end 

of 54 of age) to determine the egg 

quality traits.  

After 4 weeks from beginning of the 

experiment, a total number of 900 eggs 

(25 eggs from each replicate) were 

incubated to evaluate the fertility and 

hatchability percentage.  

The data collected were subjected to 

two-way analysis of variance to clear the 

main effects (treatments, sulphate and 

their interaction ).To obtain the 

differences among specific all 12  groups 

(six dietary treatments with two levels of  

SS) , data were analyzed as one-way 

analysis of variance. The statistical 

analysis was computed using the General 

Linear Models (GLM) procedure and the 

significant differences among treatments 

means were separated by Duncan’s 

Multiple Range test as  described in the 

SAS (SAS, 1990). Differences among 

treatments means were detected by using 

Duncan,s multiple range test ( Duncan, 

1955 ).  

RESULTS AND DISCUSSION 

Egg Production   performance : 

Results in Table (2) showed that there 

was a significant effect of both dietary 

treatments and sulphate on egg 

production performance of hens 

including egg number , egg mass , feed 

conversion and change in body weight. 

The analysis of variance derived from 

one way ANOVA  indicate  that there 

were significant differences between egg 

number recorded by groups fed different 

diets. Compared to control diet, the 

addition of CAN increased significantly 

egg number by 23.35% while TYR 

increased it by 36.7%. The beneficial 

effect of CAN have been reported before 

by Ali et al.(2012) who indicated  that 

CAN may protect hormones like 

estrogen from free radical and 

consequently increased egg number. 

Also, CAN has been used as a feed 

additive to resist oxidative stress caused 

by numerous factors including but not 

limited to high environmental 

temperatures (Ma et al., 2005), high 

stocking densities (Simitzis et al., 2012), 

and pathological conditions (Georgieva 

et al., 2006). These results disagree with 

those obtained by others who found that 
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CAN supplementation had no effect on 

laying hens performance (Zhang et al., 

2011; Rosa et al., 2012). 

The beneficial effect of TYR may be due 

to its antioxidant capacity since TYR has 

a potential antioxidant capacity (Gulcin 

2007). On the other hand, TYR is a 

precursor of dopamin which is known as 

an inhibitor of prolactin (Xu et al., 1996) 

which decrease egg production (Reddy 

et al., 2007) .The results of this study 

showed that TYR can increase egg 

production in post-peak hens by two 

different mechanisms. The first is its 

antioxidant capacity and the second is its 

ability to precursor of dopamine 

.However, decline of egg production in 

aged hens resulted predominantly from 

the ovarian aging, accompanied with 

endocrine changes (Buyuk et al., 2010), 

decreased yolk synthesis and 

accumulation (Zakaria et al., 1983), and 

the reduction in number of follicles 

selected into the preovulatory hierarchy 

(Lillpers and Wilhelmson,1993). 

Addition of TRY significantly  increased 

egg number by 18.4% compared to 

control diet .The beneficial effect of 

TRY on egg production can be explained 

on the base that  TRY is a precursor of 

serotonin [5-hydroxytryptamine (5-HT)]. 

Serotonin (a neurotransmitter) has many 

functions in the central nervous system 

to inhibit aggression and modulates 

stress response, including social and 

environmental adaptability (Martin et al., 

2000). On the other hand , TRY is a 

precursor of melatonin (MLT),which is a 

neuro hormone synthesized in the pineal 

gland that has been classically associated 

with neuro-immune endocrine activity. 

Furthermore, several lines of evidence 

suggest that MLT plays a role in the 

reduction of oxidative stress as a free 

radical scavenger and antioxidant 

molecule (Bitzer-Quintero  et 

al.,2005).The beneficial effect of TRY  

in this study may be due to its 

antioxidant capacity or its metabolites. 

These results agree with those obtained 

by Harms and Russell (2000) who 

reported significant  increase in egg 

production and egg weight by the 

addition of TRY (from 0.12-0.20%) to 

the basal diet. 

These results disagree with those 

obtained by Koelkebeck et al. (1991), 

who found that L-Trptophane had no 

effect on laying performance. Addition 

of TYR+CAN significantly increased 

egg number by 31.63% while addition of 

TRY+CAN increased egg number by 

25.25% compared to control diet. The 

results in this study indicated that  

addition TRY+CAN increased egg 

number more than TRY alone meaning 

that a synergistic effect has been shown 

between TRY and CAN .Addition of SS  

increased egg number by 22.89% 

compared to control diet .The beneficial 

effect of SS on egg production  was 

explained by Ali et al.(2012) who 

indicated that SS may protect hormones 

from free radical and /or increase 

hormone circulation . For example, in 

human, serum levels of estrone sulphate  

are as much as 10 times higher than 

those of unconjugated estrone and 

estradiol, and the half life of estrone 

sulphate  is much longer than the half-

life of unconjugated estrogen 

(Bhattacharyya and  Tobacman, 

2007).Addition of SS+CAN increased  

egg number in this study by  29.61% 

compared to control diet. Ali et al. 

(2012)  indicated that SS may increase 

solubility and    polarity  of CAN  since 

water dispersibility has been reported for 

carotenoid  sulfates (Liaaen-Jensen, 

1996 ;Oliveiros et al., 1994) and 
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consequently reached to all bird tissues. 

Addition of SS+TYR to control diet 

increased egg number by 40.82% 

compared to control diet  . The results of 

this study indicated that SS increased the 

effect of TYR and /or its metabolites like 

dopamin. In this respect, Tyrosine 

sulfation also plays a role in proteine 

proteine interaction in the three 

glycoprotein hormone receptors, 

folliclestimulating hormone receptor 

(FSHr), luteinizing hormone receptor 

(LH), and thyrotrophin receptor (TSHr). 

Tyrosine sulfation has been detected in 

the C-terminus of these receptors. It was 

shown that tyrosine sulfation of the 

receptor is needed for efficient hormone 

binding (Bonomi et al.,2006). Further 

studies are needed to know the 

synergistic mechanism of  SS with TYR. 

Addition of SS+TRY  increased egg 

number by 27.39% compared to control 

diet meaning that there was a synergistic 

effect between SS and TRY. Addition of 

SS+CAN+TYR to control diet increased 

egg number by  56.00% meaning that SS  

increased the effect of both CAN and 

TYR and /or SS help bird to detoxify 

metabolite end product of both additives  

However, study reported that exogenous 

antioxidants  at physiological levels are 

generally safe, while higher levels are 

detrimental in cellular redox state 

(Bouayed and Bohn 2010). The increase 

of egg production by the additives used 

in this study may due its ability to 

improve small environment of oocyte 

maturation . For example, over 12000 

oocytes are present in the ovary at hatch 

but only a small percentage of these will 

ever reach maturity (Bain  et al., 2016). 

On the other hand, these additives may 

decrease the lost of oocytes in internal 

ovulation . For example, in commercial 

egg-laying strains selected for 

reproductive performance, oocyte losses 

can reach as high as 20% (Wood-Gush 

and Gilbert, 1970). Also , loss of oocytes 

through internal ovulation likely 

underlies the low laying rates for broiler 

breeders fed ad libitum (Hocking et al., 

1987). 

In this study, TYR, TYR+ SS , 

TYR+CAN or TYR+CAN+SS 

succeeded in improving egg production 

in local laying hen .The beneficial effect 

of these additives may be due to its 

ability to protect sex hormone and /or 

increase dopamine level in blood. In this 

respect, several measures have been 

taken to reduce the secretion of prolactin 

through active and/or passive 

immunization especially in turkey (El 

Halawani et al., 1995) and bantam hens 

(Sharp et al., 1989) to prevent 

development of broodiness. It has been 

shown that prolactin inhibits 

gonadotrophin-stimulated ovulation and 

oestrogen production at the ovarian level 

in chicken and a decrease in prolactin is 

found before and during the preovulatory 

LH surge (Tanaka et al., 1971; Scanes et 

al., 1977 ;Zadworny et al., 1985). Reddy 

et al.(2005)  concluded that the 

physiological pauses that occur during 

ovulatory sequences can be disrupted 

effectively using bromocriptine 

(prolactin inhibitor).All these methods 

were targeted through the dopamine 

system since dopamine inhibits prolactin 

secretion via hypothalamus. Further 

studies are needed to know the 

mechanism of increasing egg number by 

addition of tyrosine .There was 

significant effect of treatments, sulphate 

and their interaction on change in body 

weight. Also, The analysis of variance 

derived from one way ANOVA  

indicating  that there were significant 

differences between weight gain 
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recorded by different groups .The hen 

fed CAN +TRY recorded the highest 

value while hen fed CAN+ SS recorded 

the lowest value. In this respect, 

McDaniel et al. (1981) reported that 

broiler breeders hens recorded lower egg 

production when excessive body weight  

occur . 

Further studies are needed with another 

birds have lower egg production like 

broiler breeders, duck, ostrich, turkey 

……etc. 

Egg quality:  

The effect of dietary treatments on egg 

quality is shown in Table (3) .There was 

significant effect of treatments, sulphate 

and their  interaction  on shell thickness.      

Also, the analysis of variance derived 

from one way ANOVA  indicate  that 

there were significant differences 

between shell thickness recorded by 

different dietary groups .The birds fed 

TRY+CAN+SS recorded the highest 

value while birds fed control diet the 

lowest value  meaning that the additives 

used in this study improved shell 

thickness .These results agree with those 

obtained by Ali et al. (2007) who found 

that thyme (as a natural antioxidant) 

alone or with SS increased shell 

thickness . There was significant effect 

of treatments, sulphate and their  

interaction  on yolk color score . Also, 

The analysis of variance derived from 

one way ANOVA  indicate  that there 

were significant differences between 

yolk color score  recorded by different 

treatment dietary groups .The addition of 

CAN significantly increased yolk color 

score. The increase in yolk score may be 

due to increase in the CAN in the yolk . 

For example , Surai, (2012) reported that  

with laying hens, 80% of the total body 

CAN is located in the ovary . If so, 

dietary CAN supplementation should 

increase the CAN concentration and 

antioxidant status of the ovary. 

The hens fed CAN+TRY+SS recorded 

the highest value while hens fed the 

control diet recorded the lowest value. 

The improve in yolk color by additives 

rather than CAN may be explained on 

the base that  these additives like TYR 

may protect cartenoids in fat tissues 

from free radicals and consequently 

increase its deposition on yolk  . The 

addition of CAN+ SS increased yolk 

score by 11.24 % compared to hen fed 

CAN alone meaning that SS increased 

the deposition of CAN in yolk .There 

was a significant effect of treatments and 

sulphate on Haugh unit percentage. The 

analysis of variance derived from one 

way ANOVA indicate that there were 

significant differences between Haugh 

unit percentage recorded by different 

treatment dietary groups . The hens fed 

TRY recorded the lowest value while 

those fed TRY+CAN+SS recorded  the 

highest value. 

Reproductive  performance of hens: 
The effect of dietary treatments on 

reproductive performance is shown in 

Table (4). There was a significant effect 

of treatments and interaction between SS 

and treatments on abnormal chicks 

percentage . Also, The analysis of 

variance derived from one way ANOVA 

indicate that there were significant 

differences between abnormal chick 

percentage recorded by different 

treatment dietary groups. The analysis of 

variance indicate that there were 

insignificant differences between fertility 

percentage recorded by different 

treatments . The analysis of variance 

derived from one way ANOVA indicate 

that there were significant differences 

between hatchability percentages of 

fertile eggs recorded by different groups. 
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The addition of CAN numerically 

increased the hatchability of fertile egg 

compared to control diet . These results 

agree with those obtained by   Souza et 

al. (2008) who found  that adding 6 

mg/kg of canthaxanthin in broiler 

breeder diets  reduced the number of 

infertile eggs and embryonic mortality  

while  increased the hatchability . On the 

other hand, these results disagree with 

those obtained by Pizzey and 

Bedecarrats (2007) who found that there 

were insignificant differences in fertility, 

embryonic survival, or hatchability when 

evaluating dietary supplementation of 

lutein at 30 or 120 mg/kg. The beneficial 

effect of CAN on hatchability may be 

due to that female birds derive 

carotenoids to the egg in order to protect 

the developing embryo from lipid 

peroxidation (Surai, 2002). The addition 

of TYR numerically increased the 

hatchability percentage of fertile eggs 

compared to control diet .The hens fed 

CAN+SS recorded the highest value  

while hen fed SS alone recorded the 

lowest value . The addition of CAN+SS 

increased the hatchability of fertile eggs 

by3.22% compared to control diet. 

The beneficial effect of CAN+SS can be 

due to ability of SS to increase  

antioxidants activity of CAN .In this 

respect;  studies have shown that 

canthaxanthin can help effectively 

reduce lipid peroxidation in different  

tissues and in birds embryos (Surai et al., 

2003). When present in the egg, 

canthaxanthin is transferred to the egg 

and can protect embryo  against 

oxidative damage during the incubation 

and post-birth periods (Karadas et al., 

2005). However, Ali et al. (2012) 

indicated that SS increased the activity 

of hydrophobic antioxidants and/ or 

protect its from free radical attack during 

circulation in the blood. There was a 

significant effect of treatments on 

hatchability percentage of total eggs 

.Also, there was a significant effect of 

interaction between treatment and 

sulphate on hatchability percentage of 

total eggs . The analysis of variance 

derived from one way ANOVA  indicate  

that there were significant differences 

between dietary groups in hatchability 

percentage of total eggs. The hen fed 

TYR or TYR+SS  recorded the highest 

values. In this study, the hens fed 

CAN+TYR+SS recorded the highest 

value of egg number (Table 2) while 

those fed CAN+SS recorded the highest 

value of hatchability of fertile eggs 

(Table 4). Rosa et al. (2012) showed that  

to maximize the profitability of breeding 

industry , it is necessary to produce as 

many eggs as possible, while optimizing 

the hatchability rate and the quality of 1-

d-old chicks. 

IN CONCLUSION 

this study demonstrated clearly that 

cartenoids like CAN with either   TYR 

or TRY in presence or absence of SS can 

improve the egg production, fertility and 

hatchability of developed laying hens in 

post-peak period. 
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Table (1): Composition and calculated analysis of the control diet. 

* Vitamin and mineral mix contain per 3kg vit A 15 000 000, vit D3 3 300 000 IU, vit E 80 000mg, Vit 

K3 4000mg , vit B1 2200 mg, vit B2 12 000mg, vit B6 5500 mg, vit B12 20 mg, pantothenic acid 20 000 

mg, Niacin 40 000mg, Biotin 300 mg, Folic acid 1500mg, Cholinechloride 1000 gm, Selenium 300 mg, 

Copper 10000 mg, Iron 60 000 mg, Manganese 100 000mg, Zinc 80 000mg, Iodine 2000 mg, Cobalt 

100 mg and CaCO3 to 3000g 

**According to Egyptian Feed Composition Tables for Animal and Poultry Feedstuffs (2001).  

Ingredients % 

Yellow corn 

Soybean meal (44%) 

Wheat bran 

Lime stone 

Di-calcium phosphate 

NaCl 

Vitamin& Min. Mix*  

DL- methionine 

 

63.50 

24.57 

2.00 

7.77 

1.50 

0.30 

0.30 

0.06 

 

Total  100 

Calculated analysis** 

CP% 

ME Kcal /kg 

Crude fiber% 

Crude fat % 

Calcium % 

Available phosphorus % 

Lysine % 

Methionine % 

Methionine + Cysteine% 

  Sodium% 

 

16.00 

2703.3 

3.47 

2.86 

3.32 

0.406 

0.88 

0.35 

0.62 

0.13 
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Table (2) :Effect of treatments, sulphate and their interaction on  productive    

                  performance of  Inshas developed laying hens. 
Change in 

body weight 

(g) 

Feed 

conversion 

( g feed/g 

egg ) 

Feed 

Intake 

(g/hen/d) 

Egg mass 

(g/hen/ 

period) 

Egg 

weight 

(g) 

Egg 

number 

(egg/hen / 

period) 

 Main effect 

 Treatment 

effect b93.94 a5.53 102.58 c2790.58 47.54 c58.70 Control 
b96.52 b4.79 101.81 b3215.17 48.26 b66.62 CAN 
b85.76 b4.56 103.48 b3434.65 47.00 a73.08 TYR 
b95.91 b4.95 101.43 bc3096.23 47.82 b64.75 TRY 
b88.18 c4.13 100.38 a3837.4.3 50.92 a75.70 CAN+TYR 

a125.67 b4.89 101.59 bc3083.67 46.81 b65.86 CAN+TRY 

       Sulphate effect 
a117.95 a5.07 102.77 b.493152 48.67 b65.46 0 

b77.37 b4.54 100.98 a3333.42 47.36 a70.37 0.5 % 

 Source of 

variation 

0.005 0.0001 NS 0.001 NS 0.0001  Treatment 

0.0001 0.0001 NS 0.05 NS 0.0001  sulphate  

 

0.01 

 

 

0.05 

 

 

NS 

 

NS 

 

 

NS 

 

0.01 

  

Treatment 

*sulphate  

Significant levels derived from one-way ANOVA 

110.91bc 6.10a 102.27 2498.34d 47.47 52.67f Control 0 sulphate 

125.45b 4.90bc 101.21 3160.55c 48.63 64.97de CAN 

91.52bcde 4.76bc 106.21 3428.77bc 47.63 72.00bc TYR 

110.30bcd 5.34b 104.39 2983.30c 47.80 62.40e TRY 

101.52bcde 4.51c 101.21 3721.21ab 53.77 69.33bcd CAN+TYR 

168.00a 4.83bc 101.36 3122.76c 47.33 65.97cde CAN+TRY 

76.97cde 4.96bc 102.88 3082.83c 47.63 64.73de Control 0.5% sulphate  

67.58e 4.67bc 102.42 3269.79bc 47.90 68.27bcde CAN 

80.00cde 4.37c 100.76 3440.53bc 46.40 74.17b TYR 

81.52cde 4.57c 98.48 3209.16bc 47.83 67.10cde TRY 

74.85de 3.74d 99.55 3953.65a 48.10 82.17a CAN+TYR 

83.33cde 4.97bc 101.82 3044.58c 46.27 65.77cde CAN+TRY 

3.41 0.10 0.52 71.75 0.56 1.24  Pooled MSE 

0.0001 0.0001 NS 0.0001 NS 0.0001  P value  

a, b,..etc.: Means within the same column with different superscripts are significantly different 

(P < 0.05). 
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Table (3) : Effect of treatments, sulphate and their interaction  on egg quality parameters 

                   of  Inshas developed laying hens.   

Haugh 

unit 

(%) 

Yolk 

colour  

Shell 

thickness 

(Mm) 

Shell 

weight 

(%) 

White 

height 

(mm) 

Yolk 

height 

(mm) 

Egg 

width 

(cm) 

Egg 

length 

(cm) 

  Main effect 

  Treatment 

effect 

 
 b87.87 e 8..7  d6...7 02.4. 7.80 02.06 2.07 7.67 Control 

a 77.87  b7.7.  bc60.7. 02..6 7.77 02.27 2..7 7.27 CAN 

ab 87.08  d8.7.  c60..7 06.72 7.76 02.07 2..4 7.62 TYR 

b 87.77  d8.7.  bc60.87 06.86 7.86 02.00 6.77 7.68 TRY 

a 87.8. c 7.6. b 64.8. 06.77 7.88 02..7 2..2 7.7. CAN+TYR 

 a87.7. a 7.6.  a66.7. 06.7. 7.80 02..8 2..8 7.68 CAN+TRY 

   

Sulphate 

effect 

 b87.77 b 8.77  b60.77 06.84 7.84 02..7 2..7 7.2. 0 

 a87.87  a7.6.  a64.47 02..7 7.77 02.47 2..7 7.2. 0.5% 

  Source of 

variation 

....07 .....0 .....0 NS NS NS NS NS  Treatment 

.....0 .....7 ....7 NS NS NS NS NS  sulphate  

NS .....0 .....4 NS NS ....4 NS NS  Treatment* 

sulphate 

 Significant levels derived from one-way ANOVA 

78.66bc 6.66e 28.33e 14.50 5.66 13.93b 4.18 5.35 Control 0 sulphate 

79.09bc 8.36cd 30.72d 14.17 5.71 14.00b 4.09 5.46 CAN 

79.07bc 8.00d 31.07cd 13.69 5.61 14.25b 4.04 5.38 TYR 

78.40c 8.00d 32.60abc 13.58 5.71 14.12b 3.88 5.35 TRY 

79.10bc 7.20e 31.90bcd 13.30 5.85 14.04b 4.06 5.48 CAN+TYR 

79.20bc 8.90bc 33.70a 13.37 5.81 14.11b 4.10 5.40 CAN+TRY 

78.80bc 7.30e 31.10cd 14.03 5.74 14.25b 4.15 5.41 Control 0.5% 

sulphate 80.30a 9.30ab 33.00ab 13.87 5.67 14.96a 4.09 5.47 CAN 

79.30bc 7.10e 31.10cd 14.27 5.66 14.04b 3.99 5.29 TYR 

79.50ab 7.00e 30.90d 13.89 5.76 14.10b 4.04 5.39 TRY 

80.30a 9.40ab 33.50a 14.06 5.69 14.13b 4.03 5.53 CAN+TYR 

80.40a 9.70a 33.90a 14.23 5.61 14.03b 4.04 5.34 CAN+TRY 

..0. ..0. ..07 ..00 ...4 ...2 ...4 ...4  Pooled 

MSE 

.....0 .....0 .....0 NS NS ....0 NS NS  P value 

a, b,..etc.: Means within the same column with different superscripts are significantly different 

(P < 0.05 ) 
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Table (4) : Effect of treatments, sulphate and their interaction on some  reproductive  

performance of  Inshas developed laying hens.   

 

Hatchability 

of total 

eggs% 

Hatchability 

of fertile 

eggs% 

Fertility 

% 

Abnormal 

% 

 Main effect 

 Treatment effect 

 

 c87... 77.47 78.66 b4... Control  
b 7.... 74.6. 77.77 ab  ..77 CAN 
a 70.66 7..68 77.77 ab  ..77 TYR 

 c87.78 77.68 77...  b0.66  TRY 
ab 7..77 70.78 77... a 0.00 CAN+TYR 

 c87.77 7...7 78.66    b4... CAN+TRY 

 Sulphate effect  

87.66 7..77 78.77 0.00 0  

87.88 7..26 77.44 0.00 0.5% 

 Source of variation 

.....0 NS NS ...0  Treatment 

NS NS NS NS   sulphate  

...6 ...0 NS ....8  Treatment*sulphate 

Significant levels derived from one-way ANOVA 

78.67bc 90.77abc 86.67 b 4.77 Control 0 sulphate 

80.00ab 90.90abc 88.00  ab0.66 CAN 

81.33a 91.04abc 89.33 a0.00 TYR 

78.67bc 90.70abc 86.67 a0.00 TRY 

80.00ab 92.30ab 86.67 a0.00 CAN+TYR 

77.33c 87.80c 88.00 b4.77 CAN+TRY 

77.33c 87.80c 88.00 ab 0.66 Control 0.5% sulphate 

80.00ab 93.70a 85.33 a0.00 CAN 

81.33a 89.70bc 90.66 ab 0.66 TYR 

78.67bc 88.05c 89.33 b4.77 TRY 

81.33a 91.04abc 89.33 a0.00 CAN+TYR 

80.00ab 92.30ab 86.67  ab0.66 CAN+TRY 

..47 ..20 ..68 ..44  Pooled MSE 

.....0 ...4 NS ....2  P value 

a, b,..etc.: Means within the same column with different superscripts are significantly different 

(P < 0.05). 

 



Hen- canthanthin-tyrosine-tryptophan-sodium sulphate 

229 

 

REFERENCES 

Ali, M.N.;  Hassan, M.S.; and El-

Ghany, F.A. 2007. Effect of strain, 

type of natural antioxidant and 

sulphate ion on productive, 

physiological and hatching 

performance of native laying hens. 

International Journal of Poultry 

Science, 6: 539-554. 

Ali, M.N. ;  Hassan, M.S. ;  Abd El-

Ghany, F.A.; and Awadein, Nasra   

B.2012. Using natural antioxidants 

with or without sulphate to improve 

productive and reproductive 

performance of two  local  strains at 

late egg production period . 

International Journal of Poultry 

Science 11:269-282. 

Bain, M. M.; Nys, Y.; and Dunn, I.C. 

2016 Increasing persistency in lay 

and stabilising egg quality in longer 

laying cycles. What are the 

challenges?. British Poultry Science 

57: 330-338. 

Ben-Meir, A.; Burstein,E.; Borrego-

Alvarez ,A.; Chong, J.; Wong, E.; 

Yavorska ,T.; Naranian, T.; Chi 

,M.; Wang, Y.;  Bentov, Y.; Alexis 

,J.; Meriano, J.; Sung, HK.; Gasser, 

DL.;  Moley ,KH.; Hekimi, S.; 

Casper ,RF.; and Jurisicova, A. 

2015.  

Coenzyme Q10 restores oocyte 

mitochondrial function and fertility 

during reproductive aging. Aging 

Cell, 14(5):887- 895. 

Bhattacharyya, S. ;and Tobacman, J. 

K. 2007. Steroid sulfatase, 

arylsulfatases A and B, galactose-6-

sulfatase, and iduronate sulfatase in 

mammary cells and effects of sulfated 

and non-sulfated estrogens on 

sulfatase activity. Journal of Steroid 

Biochemistry & Molecular Biology 

103 : 20–34. 

Bitzer-Quintero, O.K.; Ortiz, G.G.; 

Ruiz-Rizo, L.; Torres-Mendoza, 

B.M.; Vazquez-Valls, E.; and 

Rodriguez-Perez ,M. 2005. Effects 

of melatonin on plasma levels of 

TNF-a. IL-1 andIL-6 in mice after 

lipopolysaccharide administration.   

Biol Rhythm Res ;36(1/2):159–68. 

Bonomi, M.; Busnelli, M.; Persani, L.; 

Vassart, G.; and Costagliola, S. 

2006.  Structural differences in the 

hinge region of the glycoprotein 

hormone receptors: evidence from the 

sulfated tyrosine residues. Mol. 

Endocrinol. 20, 3351-3363... 

Bouayed, J. ;and Bohn, T. 2010. 

Exogenous antioxidants-double-

edged swords in cellular redox state. 

Oxidative Medicine and Cellular 

Longevity, 4, 228-237. 

Britton, G.; Liaaen-Jensen, S.; 

Pfander, H.; Mercadante, A.Z.;  

and Egeland, E.S. 2004. Carotenoids 

Handbook. Birkh¨auser, Basel. 

Burger , H.G.; Dudley, E.; Mamers, 

P.; Robertson, D.; Groome, N. ;and 

Dennerstein, L. 2002. The ageing 

female reproductive axis I. Novartis 

Found Symp 242:161-167. 

Buyuk ,E.; Nejat, E.;and Neal-Perry, 

G. 2010. Determinants of female 

reproductive senescence: differential 

roles for the ovary and the 

neuroendocrine axis. Semin Reprod 

Med, 28(5): 370- 379. 

Correia-da-Silva, M.; Sousa, E.A.; and 

Madalena, M. M. Pinto 2014 

Emerging sulfated flavonoids and 

other polyphenols as drugs: Nature as 

an Inspiration. Medicinal Research 

Reviews, 34, No. 2, 223–279. 

Danan, L.M.; Yu, Z.H.; Hoffhines, 

A.J.; Moore, K.L.; and Leary J.A. 

2008 Mass spectrometric kinetic 

analysis of human tyrosylprotein 



M.N. Ali et al.   

229 

 

sulfotransferase-1 and -2.  J. Am.Soc. 

Mass Spectrom 19:1459–66. 

Deijen, J.B.; and  Orlebeke,  J.F. 1994.  
Effect of tyrosine on cognitive 

function and blood pressure under 

stress, 452 Brain Res. Bull 33319– 

33323. 

Dong,  X.Y.; Azzami,M.M.M. ; 

Rao,W.; Yu, D.Y. ;and Zou, X.T. 

2012. Evaluating the impact of excess 

dietary tryptophan on laying 

performance and immune function of 

laying hens reared under hot and 

humid summer conditions .British 

Poultry Science 53: 491-496. 

Duncan, D.B.(1955). Multiple range and 

multiple F tests. Biometrics, 11: 1-42 

El Halawani, M. E.; Silsby,J. L.; 

Rozemboim, I. ;and Pitts , G. R. 

1995. Increased egg production by 

active immunizationagainst 

vasoactive intestinal polypeptide in 

turkey (Meleagris gallapavo). Biol. 

Reprod. 52:179-183. 

Elsworth, J. D. ;and Roth, R.H. 1997. 

Dopamine synthesis, uptake, 

metabolism and receptors: relevance 

to gene therapyof Parkinson’s 

disease. Exp Neurol; 144:4-9. 

Feed Composition Tables For Animal 

and Poultry Feedstuffs Used In 

Egypt 2001. Technical bulletin No.1, 

central lab for Feed and food; ministry 

of A griculture, Egypt. 

Georgieva, N. V.; Koinarski,V. ;and 

Gadjeva, V. 2006. Antioxidant status 

during the course of Eimeria tenella 

infection in broiler chickens. The 

Veterinary Journal. 172:488–492 

Grashorn,  M. A.; and Steinberg , W. 

2002.Deposition rates of 

canthaxanthin in egg yolks Arch. 

Geflu¨gelk. 2002, 66 (6), 258 – 262. 

Gulcin, I.2007 . Comparison of in vitro 

antioxidant and antiradical activities of 

L-tyrosine and L-Dopa. Amino Acids  

32: 431–438. 

Han, Y.; Parsons, C.M.; and 

Alexander, D.E. 1987. Nutritive 

value of high oil corn in poultry. 

Poult. Sci. 66, 103-111. 

Harms, R.H.; and Russel, G.B. 2000. 

Evaluation of the isoleucine 

requirement of the commercial layer 

in a corn-soybean meal diet. Poultry 

Science, 79: 1154–1157. 

Hinton, C.F.; Fry, J.L. ; and Harms, 

R.H.  1973. Subjective and 

colorimetric evaluation of the 

xanthophyll utilization of natural and 

synthetic  pigments in broiler diets. 

Poult. Sci. 52,  2169–2180. 

Hocking, P. M.; Waddington,D.; 

Walker,M. A. ;and Gilbert, A. B. 

1987 .Ovarian follicular structure of 

White Leghorns fed adlibitum and 

dwarf and normal broiler breeders fed 

ad libitum or restricted to point of lay. 

Br. Poult. Sci. 28:493–506. 

Huttner,W.B. 1982 . Sulphation of 

tyrosine residues-a widespread 

modification of proteins. 

Nature;299:273–276. 

Huttner, W.B. 1988. Tyrosine sulfation 

and the secretory pathway. Ann Rev 

Physiol. 50:363–376. 

Jayarajan, P.; Reddy, V. ; and 

Makenram, M. 1980. Effect of 

dietary fat on absorption of  beta 

carotene. Ind. J. Med. Res.71, 53–57. 

Jensen, S.K.; Jensen, C.; Jakobsen, 

K.; Engberg, R.M.; Andersen, J.O.; 

Lauridsen, C.; Sorensen, P.; 

Skibsted, L.H. ;and Bertelsen, G. 

1998. Supplementation of broiler 

diets with retinol acetate beta-

carotene or canthaxanthin: effect on 

vitamin status and oxidative status of 

broilers in vivo and on meat stability. 

Anim. Sci. 48 (1), 28–37.  



Hen- canthanthin-tyrosine-tryptophan-sodium sulphate 

229 

 

Karadas, F. ; Pappas, A.C.; Surai, P. 

F. ;and Speake, B. K.  2005. 

Embryonic development within 

carotenoiden riched eggs influences 

the post-hatch carotenoid status of the 

chicken. Comparative Biochemistry 

and Physiology –Part B 141:244-251.  

 

Kirima,  K. ; Tsuchiya, K.; Yoshizumi 

, M.; Kameda , T.; Houchi, A H.; 

Azuma,M.;  and Toshiaki Tamaki 

2001.Electron Paramagnetic 

Resonance Study on Free Radical 

Scavenging and/or Generating 

Activity of Dopamine-4-O-

sulfate.Chem. Pharm. Bull. 49 (5) 

576-580.  

Koelkebeck, K.W.; Baker, D.H.; HAN, 

Y.;and Parasons, C.M.1991. 

Research note: effect of excess lysine, 

methionine, threonine, or tryptophan 

on production performance of laying 

hens. Poultry Science, 7: 1651–1653. 

Kuchel, O. G. ;and Kuchel, G.A. 1991. 
Peripheral dopamine in 

pathophysiology of hypertension. 

Interaction with aging and lifestyle.  

Hypertension. 18:709 –721. 

Liaaen-Jensen S.1996. Partial synthesis 

of sulphates . In: Britton,G., Liaaen-

Jensen,  S.,  Pfander, H.  (Eds.), 

Carotenoids, vol. 2.Birkh¨auser, 

Basel, pp. 295–300. 

Lillpers, K.;and  Wilhelmson, M. 

1993. Age-dependent changes in 

oviposition pattern and egg 

production traits in the domestic hens. 

Poult Sci, 72(11):2005-2011. 

Ma, D.; Shan,A. ; Chen,Z.; Du, J.; 

Song, K.; Li,J.; and Xu, Q. 2005. 

Effect of Ligustrum lucidum and 

Schisandra chinensis on the egg 

production, antioxidant status and 

immunity Effect of Ligustrum 

lucidum of laying hens during heat 

stress. Arch. Anim. Nutr. 59:439–

447. 

McDaniel, G.R.; Brake, J.; and 

Eckman,M.K. 1981. Factors 

affecting broiler breeder performance. 

4. The interrelationships of some 

reproductive traits. Poult. Sci., 60: 

1792-1797. 

Martin, C.L.; Duclos, M.; Aguerre, S.; 

Morede, P.; Manier, G. ;and 

Chaouloff, F. 2000. Corticotropic 

and serotonergic responses to acute 

stress with/without prior exercise 

training in different rat strains.  Acta 

Physiologica  Scandinavica, 168: 

421-430. 

Moore K.L. 2003 The biology and 

enzymology of protein tyrosine O-

sulfation. J .Biol. Chem.278:24243- 

24246. 

Nimalaratne C.; Lopes-Lutz D.; 

Schieber, A.; and Wu ,J. 2011. Free 

aromatic amino acids in egg yolk 

show antioxidant properties.   Food 

Chemistry 129 (2011) 155-161. 

Okudan, N.; and Belviranli, M.  2016. 
Effects of exercise training on hepatic 

oxidative stress and antioxidant status 

in aged rats. Arch Physiol  Biochem, 

122(4):180-185. 

Oliveiros,  E.; Braun,  A.M.; Aminian-

Saghafi , T.; and Sliwka, H. 

R.1994.Quenching of singlet oxygen 

(1∆g) by carotenoid derivatives– 

kinetic-analysis by near infrared 

luminescence. New  J. Chem. 18, 

535–539. (Describes an improved 

work-up procedure in the synthesis of 

carotenoid sulfates ). 

Pamplona, R.; and Costantini, D. 

2011. Molecular and structural 

antioxidant defences against oxidative 

stress in animals. Am. J. Physiol. 

Reg. Integr. 301, R843–R863. 

https://www.sciencedirect.com/science/article/pii/S1096495905000783#!
https://www.sciencedirect.com/science/article/pii/S1096495905000783#!
https://www.sciencedirect.com/science/article/pii/S1096495905000783#!


M.N. Ali et al.   

229 

 

Pizzey, H.; and Bedecarrats , G. Y. 

2007 . Study of the effects of dietary 

lutein on reproductive performances 

in chickens. Jpn.Poult. Sci. 44:409–

415. 

Reddy, I.J. ; David, C.G.;and  Raju, 

S.S. 2007. luteinizing hormone 

concentrationintersequence pause 

days and egg production in domestic 

hens. Domestic Animal 

Endocrinology 33 :167–175. 

Reddy,I. J.; David, C. G.; and Khub 

Singh  2005.Relationship between 

Inter sequence pauses, laying 

persistency and concentration of 

prolactin during the productive period 

in white leghorn hens. Asian-Aust. J. 

Anim. Sci. Vol 18, No. 5: 686-691.    

Rees, M. D.; Kennett ,E. C. ; 

Whitelock,  J. M. ; and Davies, M. 

J. 2008 . Oxidative damage to 

extracellular matrix and its role in 

human pathologies. Free Radical 

Biology and Medicine 44: 1973–

2001. 

Rios, M.;  Habecker, B.; Sasaoka, T.; 

Eisenhofer,  G.; Tian, H. ; Landis, 

S. ;Chikaraishi, D.;and  Roffler-

Tarlov, S. (1999). Catecholamine 

synthesis is mediated by tyrosinase in 

the absence of tyrosine hydroxylase. 

J. Neurosci; 19:3519-3526. 

Rosa, A. P.; Scher,A. ; Sorbara, J. O. 

B.; Boemo, L. S.; Forgiarini,J.; and 

Londero,A. 2012. Effects of 

canthaxanthin on the productive and 

reproductive performance of broiler 

breeders. Poult. Sci. 91:660–666. 

SAS, 1990.  SAS Users Guide, Statistics, 

SAS Institute, Inc, Cary, NC. 

Scanes, C. G.; Sharp, P. J.; and 

Chadwick,  A. 1977 . Changes in 

plasma prolactin concentration during 

the ovulatory cycle of 

the hen. J. Endocrinol. 72:401-402. 

Sharp, P. J.; Sterling, R. J.; Talbot, R. 

T.; and Huskisson ,N. S. 1989.The 

role of hypothalamic vasoactive 

intestinal polypeptide inthe 

maintenance of prolactin secretion in 

incubating bantamhens. Observations 

using passive immunization, 

Radioimmuno assay and immune 

histochemistry.  

J. Endocrinol. 122:5-13. 

Simitzis, P. E.; Kalogeraki, E.; 

Goliomytis,M. ; Charismiadou,M. 

A. ; Triantaphyllopoulos, K.; 

Ayoutanti,A.; Niforou,K.; Hager-

Theodorides,A. L.; and Deligeorgis 

,S. G. 2012. Impact of stocking 

density on broiler growth 

performance, meat characteristics, 

behavioural components and 

indicators of physiological and 

oxidative stress. Br. Poult. Sci. 

53:721–730. 

Souza, R. A. ;Souza,P. A. ; Souza,R. 

C.; and Neves ,A. C. R. S. 

2008.Efeito da utilizacao de carophyll 

red nos indices reprodutivos de 

matrizes de frangos de corte. Braz. J. 

Poult. Sci. 10:32. 

Surai, P. F. 2002. Natural Antioxidants 

in Avian Nutrition and Reproduction. 

Nottingham University Press, UK. 

Surai, P. 2012. The antioxidant 

properties of canthaxanthin and its 

potential effects in the poultry eggs 

and on embryonic development of the 

chick. Part 2. World’s Poult. Sci. J. 

68:717-726. 

Surai, P.F.;and Sparks, N.H.C.2001. 
Comparative evaluation of the effect 

of two maternal diets on fatty acids, 

vitamin E and carotenoids in the 

chick embryo. Br. Poult. Sci. 42 (2), 

252–259. 

Surai, P.F. ;and  Speake , B.K.1998. 
Distribution of carotenoids from the 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Chikaraishi%20D%5BAuthor%5D&cauthor=true&cauthor_uid=10212311
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roffler-Tarlov%20S%5BAuthor%5D&cauthor=true&cauthor_uid=10212311
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roffler-Tarlov%20S%5BAuthor%5D&cauthor=true&cauthor_uid=10212311


Hen- canthanthin-tyrosine-tryptophan-sodium sulphate 

229 

 

yolk to the tissues of the chick 

embryo. J. Nutr. Biochem. 9, 645–

651. 

Surai, A.P. ;Surai, P.F.; Steinberg 

,W.; Wakeman, W.G.; Speake, 

B.K.; and Sparks, N.H.2003.Effect 

of canthaxanthin content of the 

maternal diet on the antioxidant 

system of the developing chick. 

British Poultry Science, 44:612-619. 

Tanaka, K.; Kamiyoshi, M. ;and 

Tanabe, Y. 1971. Inhibition of 

premature ovulation by prolactin in 

the hens. Poult. Sci. 50:63-66. 

Twining, P.V.; Bossard, E.H.; Lund, 

P.G.; and Thomas, O.P.  1971. 
Relative availability of xanthophylls 

from ingredients based on plasma 

levels and skin measurements. in: 

Proceedings of the Md. Nutr. Conf., 

Washington, DC, pp. 90–95. 

Van Overveld ,F. W.P.C. ; Haenen ,G. 

R.M.M.; Rhemreva, J.; Vermeiden 

, J. P.W.;and  Bast, A. 2000. 

Tyrosine as important contributor to 

the antioxidant capacity of seminal 

plasma. Chemico-Biological 

Interactions 127 : 151–161. 

Williams, J.B.; and Sharp, P.J. ( 

1978). Ovarian morphology and rates 

of ovarian follicular development in 

laying broiler breeders and 

commercial egg-producing hens. Br. 

Poult. Sci.  19:387-395. 

Wood-Gush, D. G. M.; and Gilbert,  

A. B.. (1970).  The rate of egg loss 

through internal laying. Br. Poult. Sci. 

11:161–163. 

 

 

 

 

 

 

 

Xu, M.; Proudman, J.A.; Pitts, G.R.; 

Wong, E.A.; Foster, D.N.;and El 

Halawani, M.E. 1996. Vasoactive 

intestinal peptide stimulates prolactin 

mRNA expression in turkey pituitary 

cells: effects of dopaminergic drugs. 

Proc. Soc. Exp. Biol. Med. 212, 52–

62. 

Zadworny, D.; Walton, J. S. ;and 

Etches ,R. J. (1985). The relationship 

between plasma concentration of 

prolactin and consumption of feed 

and water during the reproductive 

cycle of the domestic turkey. Poult. 

Sci. 64:401-410. 

Zakaria ,A.H.; Miyaki, T.;and Imai 

,K. 1983. The effect of aging on 

the ovarian follicular growth in laying 

hens. Poult Sci, 

62(4):670-674. 

Zhang, W.; Zhang, K. Y. ; Ding, X. M. 

; Bai, S. P. ; Hernandez ,J. M.; Yao, 

B.; and Zhu, Q.  2011. Influence of 

canthaxanthin on broiler breeder 

reproduction, chick quality, and 

performance. Poult. Sci. 90:1516–

152. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Surai%20PF%5BAuthor%5D&cauthor=true&cauthor_uid=14584852
https://www.ncbi.nlm.nih.gov/pubmed/?term=Steinberg%20W%5BAuthor%5D&cauthor=true&cauthor_uid=14584852
https://www.ncbi.nlm.nih.gov/pubmed/?term=Steinberg%20W%5BAuthor%5D&cauthor=true&cauthor_uid=14584852
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wakeman%20WG%5BAuthor%5D&cauthor=true&cauthor_uid=14584852
https://www.ncbi.nlm.nih.gov/pubmed/?term=Speake%20BK%5BAuthor%5D&cauthor=true&cauthor_uid=14584852
https://www.ncbi.nlm.nih.gov/pubmed/?term=Speake%20BK%5BAuthor%5D&cauthor=true&cauthor_uid=14584852
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sparks%20NH%5BAuthor%5D&cauthor=true&cauthor_uid=14584852


M.N. Ali et al.   

228 

 

 الملخص العربى
 

للدجاج  الانتاجى على الأداءكل على حده أو مخاليطها الكانزانثين وتأثير التيروزين والتربتوفان 

فى وجود أو عدم وجود كبريتات  البيض المصرى بعد فترة قمة انتاج المستنبطالبياض 

 .الصوديوم 
حمزة الديب ،    ، محمود عطية محمد خليل عبدالجليلمحمد نبيل على ، مجدى سيد حسن ،   

 فوزى على عبدالغنى ، نصرة بدير عوضين 

وزارة الزراعة واستصلاح الاراضى  –مركز البحوث الزراعية  –معهد بحوث الانتاج الحيوانى    

فى غياب أو  قى صورة مخاليطبمفردها أو والكانزانثين تدرس هذة الدراسة فرضية أن التيروزين والتربتوفان    

 77 -67ن ريتات يمكن أن تحسن من اداء الدجاج البياض المحلى فى فترة ما بعد قمة الانتاج موجود أيونات الكب

 أسبوعا.

أسبوعا  من سلالة انشاص وقسمت بشكل متساوى   67ديك من عمر 67دجاجة +  .67عدد إستخدم فى الدراسة 

دجاجات + ديك واحد  .0مكررات وكل مكررة تتكون من  6مجموعة كل مجموعة قسمت الى  04عشوائيا الى 

وكانت المجاميع  سم إرتفاع ( ، .7 –سم عرض  .04 –سم طول  .04) لكل منهما وتم تربيتها فى أقفاص سلكية 

:على النحو التالى   

. الدجاجات على عليقة الكنترول بدون اى اضافات غذائيةغذيت  -(0)  

نثين اجزء فى المليون كانز 7عليقة الكنترول + اضافة  -(4)  

ينزتيرو % .,7.عليقة الكنترول +  -(6)  

تربتوفان % .,7.عليقة الكنترول +  -(2)  

ينزتيرو % .,7.نثين +  اجزء فى المليون كانز 7عليقة كنترول + الكنترول + اضافة  -(7)  

تربتوفان % .,7.نثين +  اجزء فى المليون كانز 7عليقة كنترول + الكنترول + اضافة  -(7)  

كبريتات  % .,7 فى وجودتم تغذية الطيور على نفس المعاملات السابقة  04الى  8ت من المعاملافى بقية 

.صوديوم لامائية   

كما يلى :وكانت أهم النتائج المتحصل عليها   

  .القشرة جميع أضافات الاعلاف المستخدمة فى هذة الدراسة الى زيادة فى عدد البيض وكتلة البيض وسمكأدت  -

ن والتربتوفان .نثين والتيروسياتات الصوديوم اللامائية من التأثير النافع لكلا من الكانززادت اضافة كبري  -4  

ين زوالتير مع نثيناأثبتت هذة الدراسة بوضوح أن المواد الكاروتينية ) المضادة للأكسدة ( مثل الكانز -6  

    وبة ونسبة انتاج البيض والخصفى وجود أو غياب كبريتات الصوديوم اللامائية يمكن أن تحسن  والتربتوفان

.  الفقس للدجاجات المحلية فى فترة ما بعد قمة الانتاج ) فترة الذروة(   

فى لمواد المضافة اأكثر هو نثين اين + الكانززرويأن خليط كبريتات الصوديوم اللامائية + الت يستنتج من الدراسة

   .ض ياض المحلى المستنبط بعد فترة قمة إنتاج البيللدجاج الب على الاداء الانتاجى تأثيره الإيجابى


