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Abstract: The objective of the present study was to investigate the effects of Sanliurfa Pepper (SP) and Tomato
Paste (TP) on live weight change, feed mtake, feed efficiency, egg qualities and egg yolk pigmentation in quails.
One hundred and eighty Tapanese quails, 15 weeks of age were randomly divided imnto three groups; one control
and two experimental groups, comprising five replicates of 12 birds each. Two diets each contained SP or TP
and a control diet. All products were added at a rate of 0.1%. Visual assessment of yolk colour (Roche color fan)
showed a stabilized yolk color of 9.80, 13.33 and 10.8 for the control, SP and TP treatments, respectively
(p=10.001). Feed efficiency (p<0.05) increased significantly in the group given SP. Feed consumption decreased
(p<0.05) depending on TP supplementation. However, SP and TP did not affect live weight change, egg
production, egg weight, albumen weight, yolk weight, specific gravity, shape mdex, shell thickness and egg
shell weight. In conclusion, an increase on yolk pigmentation in eggs produced by female quail fed diets

supplemented with SP.
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INTRODUCTION

The color of an egg’s yolk is considered to be an
unportant factor in determimng the acceptability of a
product for the consumer. In fact consumers tend to
associate golden yellow to orange yolk with good health.
Consumer preferences for egg yolk pigmentation vary
among countries and even between regions of the same
country (Brufau, 1997). The color of egg yolk is a dietary
response and a suitable degree of pigmentation and
xanthophylls’ content are of concern in table eggs as
well as in eggs for manufacturers.

The yolk color depends not only on the levels of
pigmenting substances namely xanthophylls present
in the feed but also on the type and ratio of these
compounds. Yolk pigmenters can be included mn poultry
feed via feed ingredients (1.e., corn gluten meal and alfalfa)
and by addition of synthetic or natural pigments or a
combination of both. For achieving optimal yolk
coloration, hens’ diets should be supplemented with
vellow and red xanthophylls (Belyavin and Marangos,
1987). More recently however, consumers have become
more concerned about the use of synthetic additives in
foods and feeds and interest m natural alternatives has
mcreased (Moeller et al., 2000, Johnson, 2002). Lycopene
has created a demand for carotenoid-enriched products

{Agarwal and Rao, 2000, Porrini and Riso, 2000, Rao and
Agarwal, 2000). Over recent years, there has been a
marked trend toward the use of natural supplements in
ammal nutrition with mangold flower (Tagetes erecta) and
paprika fruit (Capsicum annuum) as the main, natural
sources of pigments. Paprika meal has high levels of
capsanthin (4-8 g kg™ of total xanthophylls, 50-70%
capsanthin) (Calafat, 2001 ).

In paprika, xanthophylls are usually esterified to fatty
acids that 15 attached to fatty acids as the ester. In birds,
esterified carotenoids have to be split (saponified) before
they are absorbed (Hamilton et al., 1990). Dried tomato
pomace, a byproduct of tomato processing 1s an excellent
source of a-tocopherol (Vitamin E) which is used as an
antioxidant in broiler meat. Tomato pomace could be used
as a source of a-tocopherol mn broiler diets to decrease
lipid oxidation (fat deterioration) during heating and long-
term frozen storage of dark meat and to prolong shelf life.
Because tomato byproducts contain high levels of
unsaturated fatty acids, the pomace must be defatted
without losing Vitamm E to mimimize its oxidation
potential. Tomato pomace can containup to 25% high-
lysine protein and 242 parts per million (ppm) of «-
tocopherol (Vitamin E). Tocopherols, especially the alpha
form help prevent lipid oxidation (deterioration of fats).
They preserve the quality of heated or stored meat by
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reducing the end products of oxidation that cause
discoloration, off odors and off flavors. Also, some
byproducts of lipid oxidation may be hazardous to human
health (Agarwal and Rao, 2000, Porrini and Rise, 2000,
Rao and Agarwal, 2000).

The objective of the present study was to compare
the pigmenting efficiency of Sanliurfa pepper and tomato
on egg production, feed intake, feed efficiency, egg
qualities and yolk color of laying JTapanese quails.

MATERIALS AND METHODS

One hundred and eighty JTapanese quails, 15 weeks of
age were randomly divided into one control and two
experimental groups, comprising five replicates of 12 birds
each. The control diet was basal diet and other
experimental diets were obtained by supplementing the
basal diet with 1000 mg kg™ Sanliurfa Pepper (SP) or
1000 mg kg~' Tomate Paste (TP).

The buds were housed in 8<7 m quail house
equipped with 3 cages with wire mesh floor. Each caging
unit also contained 5 sub cages (50%60=30 cm). Hach cage
compartment was equipped with a nipple drinker and a
trough-type feeder. The ammals were fed the research
rations for 10 weeks. The amount of nutrients in the
research rations were determined according to the
methods described by AOAC (1996) while the level of
Metabolizable Energy (ME) in the rations was determined
according to the method described by TSE (1994)
(Table 1).

Laying rate (number/bird/day), egg weight (g) and
feed mtake (g/bird/day) were measured daily durng
the experimental period. Feed conversion ratio was
calculated as the amount of feed required to produce 1 kg
of egg.

Table 2: Laying performance and egg quality in quails

Ten eggs from each of the three dietary groups laid
up to 2 consecutive days during the 20th and 25th weeks
of experimental feeding were utilized for quality testing in
respect of egg shell weight, shell thickness, specific
gravity, shape index, albumen weight, yolk weight and
yolk color (Table 2).

The data were statistically analyzed by one-way
ANOVA and the means were compared by Duncan’s
Multiple-range test (SPSS, 1996).

Table 1: Ingredients and chermical composition of the diets for Japanese
quails

Ingredients and chemical comp osition Values
Ingredients (g kg™)

Yellow com 470.00
Wheat 80.00
Soybean meal (44%0 CP) 287.00
Fish meal (6006 CP) 34.00
Vegetable oil 50.00
Calcium carbonate 68.00
Dicalciumn phosphate 5.00
Salt 2.50
Vitamin premix® 2.50
Trace mineral premix® 1.00
Chemical compaosition (g kg™!)

Dry matter 894.90
Crude protein 200.00
Crude fat 74.70
Crude fibre 30.00
Calcium 24.90
Tatal phosphorus 5.00
Calculated values

ME (MJ kg™") 12.56
Lysine 11.90
Methionine+Cystine 7.50

*Vitamin mixture (Rovimix 124/V) (per kg diet provided: Vitamin A,
18750 IU; Vitamin D, 3750 IU, Vitamin E, 18.75 IU; menadione, 3.125
mg; Vitamin B1, 1.25 mg; Vitamin B2, 12.5 mg; niacin, 87.5 mg; d-
pantothenic acid, 25 mg; Vitamin B12 5 mg; folic acid, 2.5 mg; biotin,
0.125 mg; "Trace mineral (Remineral CH) (per kg diet provided: Mn,
40 mg; Fe, 12.5 mg; Zn, 25 mg;, Cu, 3.5 mg Todine, .15 mg; Se,
0.025 mg; Choline chloride, 175 mg

Parametrs Control Group I Group IT p-value
Tnitial live weight (g) 231.07+5.34 230.80+7.210 235.20+3.20 NS
Final live weight (g) 214.50+£9.54 216.93£10.09 214.93+5.29 NS
Live weight change 8-20 weeks (g/bird) 16.57+8.03 13.87+5.330 20.27+2.31 NS
Egg production, hen day (%0) 88.82+0.31 88.92+2.030 85.33£2.05 NS
Egg weight () 11.66+0.31 11.76+0.120 11.42+0.27 NS
Feed consumption 8-20 weeks (g/bird/day) 30.70+£0.52¢ 29.56£0.340%* 28.904+0.44° *
Feed efficiency 2.96+0.02¢ 2.83+0.010° 2.97+0.02° *
Egg quality characteristics

Egg weight () 11.79+0.18 11.81+0.190 11.69+0.28 NS
Shell weight (g) 1.19+0.01 1.20£0.020 1.14+0.03 NS
Shell weight (Percentage of egg weight) 10.08+0.08 10.09+0.110 9.80+0.12 NS
Shell thickness (mm) 0.20+£0.05 0.19+0.080 0.21+0.07 NS
Shape index 78.59+0.77 78.99+0.970 78.51+0.99 NS
Specific gravity (gmL™") 1.07+£0.00 1.07+£0.000 1.07+0.00 NS
Albumen weight (g) 6.24+0.11 6.19+0.200 6.28+0.19 NS
Albumen weight (Percentage of egg weight) 52.97+0.54 52.31+1.120 53.70+0.66 NS
Yolk weight (g) 4.36+0.09 4.42+0.110 4.26+0.10 NS
Yolk weight (Percentage of egg weight) 36.95+0.50 37.51+1.080 36.50+£0.63 NS
Yolk color 9.80+0.17 13.33+0.130° 10.80+0.11° et

**Values bearing different alphabets in the same line indicates significant difference; NS p=0.05; *p<0.001; **%p<0.001
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RESULTS AND DISCUSSION

The main purpose of this study was to compare the
effect SP and TP on feed mtake, feed efficiency, egg
qualities and egg yolk pigmentation of quails. SP and TP
addition to the ratio did not have any influence on live
weight change, egg production and egg weight. This
result was in agreement with the previous studies that
have been reported where pigment supplementation
had not been associated with changes in production
(Hasin ef al., 2006). Carrillo reported no change in egg
production and egg weight when a marine alga was added
to laying hen rations. Similar results had been observed
by Halaj et al. (1999) and Garcia et al. (2002) when
evaluating synthetic pigments. Similar results were found
by McElroy et al. (1994) who administered capsaicin
(5220 mg kg ™) in the diet of broilers and found that it had
no adverse effect on weight. Researchers found reduced
feed consumption of birds feed TP compared with the
control. The reduction in feed mtake of the birds fed TP
and SP in the present experiment suggests that
palatability was a limiting factor for feed intake. Similary,
Halle et al. (2009) observed a sigmficant decrease 1 feed
mtake when adding chlorella vulgaris to laying hen diets.
Significantly better FCR has also been obtained with SP
supplementation. Similar results had been observed by
Gurocak when evaluating synthetic pigments.

The results of internal and external quality
characteristics obtained in this study except yolk color
score did not vary significant (p>0.05). Previous
experiment reported similar trend in the result for quality
characteristics of eggs (Hasm et af, 2006). The
differences in yolk color scores were highly significant
between SP and other dietary groups (p<0.001). Yolk color
score of the eggs laid by birds fed SP based diet was
highest of all and differ significantly from TP and control
group. The depletion of carotenoid levels in egg yolks
observed when bird were fed the carotencid-poor basal
diet was relatively quick and this result is in agreement
with results previously reported (Gouveia et al., 1996;
Marusich and Bauernfeind, 1970; Fletcher and Halloran,
1981). This study confirms that the concentration of
carotenoid m the egg reflected the concentration of
carotenoids in the diets. Capsicum in the pepper is
transferred from the feed to the egg yolk with high
efficiency and this efficiency depends on carotenoid
composition and content of the diet. This 1s in agreement
with Sura; and Speake (1998) and data reported by
Na et al. (2004) for laying hens. While it is generally
accepted that the carotenoid profile of the diet determines
the profile of the egg yolk (Surai, 2002) there is evidence
of complicated discrimmatory mechamsms which are

responsible for preferential deposition of certain specific
carotenoids n the egg yolk (Blount et af., 2002). The yolk
color scores generally desired by consumers are around
11 on the Roche yolk egg color fan. Although, the color
scares reached by the SP supplementation in the
experiment were higher than that the behavior of the
product indicates that its use in higher concentrations in
the ration formulation should lead to hugher color scores.

CONCLUSION

The results of this study shows that higher color
scores of egg yolk can reflects addition of Sanliurfa
pepper to ratio.
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