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INFLUENCE OF NATURAL AND SYNTHETIC CAROTENOIDS ON SOME 
CHARACHTERISTICS OF YOLK: COLOUR AND OXIDATIVE STABILITY 

OF LIPIDS 
Carotenoids are yellow, orange and red pigments, synthesized by plants and 

microorganisms. They are precursors of vitamin A and can perform immunomodulatory 
functions. Usually, in poultry, carotenoids are included in the diet of laying hens to 
obtain the optimal pigmentation of egg yolk and increase oxidative stability of yolk lipids. 
In order to evaluate the effect of synthetic and natural carotenoids on daily production of 
eggs and other quality parameters, two experiments were performed. Chickens were on 
control diet and experimental one supplemented synthetic carotenoids – red and yellow 
Carrophyl®, lutein, algae Chlorella and mustard meal. Carotenoids have had no impact 
on daily production of chicken eggs. Yolk colour intensity significantly strengthened 
under influence synthetic and natural carotenoids. Carophylls, lutein and Chlorella 
significantly increased oxidative stability of yolk lipids. It can be concluded that, firstly, 
lutein and Chlorella are an alternative to synthetic carotenoids, and, secondly, the use of 
chlorella is more advantageous from an economic point of view than lutein. 

Key words: carotenoids, yolk color, resistance to oxidation, chlorella. 
. , , 

.  
 

. 
,  

 [1].  
.  

,  Carophyll® (DSM Nutritional 
Products, )  Lucantin® (BASF, ).  



.                    17  1 (61)  2, 2015 

 109

, -8-  
 Carophyll®  Lucantin®.  – 

. .  
– ,  

-
 [2],  [3], -

 [4].  
 – ,  

. ,  
 

 [5]. 
,   

 
. 

.  
. 240 ISA  25–39  

,   10  ,   4  ,   
.  –  

, ,  
.  

Carophyll®  20  15 , .  3-  
 (Alchimica, , ) 

 250 .  4-  12,5  
,  

, ). 
,  

 (DSM ).  
,  

 18°  4 ,  Piette  
Raymond [6].  ( )  

. 
 

 ANOVA (SAS,  9.2).  
, , 

.  ISA  
 20-34  1999/74 / 

EC .  4 : 1) 
 - , 2)  

 Carophyll®, , 3)  (100 )  4)  
 10  Brassica juncea (L.).  

Oseva  Pro,  Ltd.  ( ,  ).   
 11,9  5,2 .  
 1.  

 EN 12823-2 [7]  
 (VP series; Shimadzu, , ). 

 
 ANOVA. 

. . 1 . 
 



.                    17  1 (61)  2, 2015 

 110 

.  Carophyll®,  
.  .   

 Carophyll®  
. ,  

. 
. 2.  

.  
,  

,  (100 ),  
.  Carophyll®  

, . 
,  

. 
,  

.  –  
[8].  

 [9]. -
 

[10]. 
.  

 
. ,  

, -8- .  
 [11, 

12],  ,   8  .   
 

. ,  
, , . 

 1 
, , 

 28  
     

 (%) 92,8 93,4 93,9 93,8 
 (DSM-

) 6,4d 10,7b 13,1a 8,9c 

)     
0  1,17a 1,00b 0,87c 0,90c 
28  1,28a 1,16b 1,04c 1,07c 

a-d P < 0.05;  –  
 2 

 o ,  
     

 (%) 89,0 90,0 85,5 91,8 
 (DSM-

) 7,7c 11,8a 8,4b 8,3b 

 (  
)     

 0,053c 0,078b 0,088a 0,055c 
 16,1c 18,7b 31,7a 15,6c 

 10,5c 14,8b 20,3a 10,9c 
a-c P < 0,05 



.                    17  1 (61)  2, 2015 

 111

,  
 1  2%  [13].  

 (  <0,01)  46  
119  %  .   

 –  
 (  Tagetes erecta),  

Avizant®  20 HS (Lohmann Animal Health, , ) 
. ,  Chlorella 

,  
.  

 
,  

. 
 

1. Goodwin T. W. Metabolism, nutrition, and function of carotenoids // Annual 
Review of Nutrition. – 1986. – Vol. 6. – P. 273–297. 

2. The effect of lycopene supplementation on lipid profile and meat quality of 
broiler chickens / S. Šev íková , M. Sk ivan, G. Dlouhá // Czech Journal of Animal 
Science. 2008. – Vol. 53. – P. 431–440. 

3. The effect of lycopene and vitamin E on growth performance, quality and 
oxidative stability of chicken leg meat / M. Englmaierová, I. Bubancová, T. Vít, 
M. Sk ivan // Czech Journal of Animal Science. – 2011. – Vol. 56. – P. 536–543. 

4. In vivo antioxidant activity of carotenoid powder from tomato byproduct and its 
use as a source of carotenoids for egg-laying hens / F. Xue, C. Li, S. Y. Pan // Food & 
Function. – 2013. – Vol. 4. – P. 610–617. 

5. Effect of dietary lutein sources on lutein-enriched egg production and hepatic 
antioxidant system in laying hens / I. Jang, Y. Ko, S. Kang et al. // Journal of Poultry 
Science. – 2014. – Vol. 51. – P. 58–65. 

6. Comparative evaluation of methods to determine rancidity in processed meat (in 
German)/ G. Piette, Y. Raymond // Fleischwirtschaft. – 1999. – Vol. 7. – P. 69–73. 

7. EN 12823-2. Foodstuffs - Determination of vitamin A by high performance liquid 
chromatography-Part 2: Measurement of -carotene. 2000, European Committee for 
Standardization, Brusels. 

8. Effect of synthetic carotenoids, lutein, and mustard on the performance and egg 
quality / M. Englmaierová, M. Sk ivan // Scientia Agriculturae Bohemica. – 2013. – 
Vol. 44. – P. 138–143. 

9. Nutritional and clinical relevance of lutein in human health / F. Granado, 
B. Olmedilla, I. Blanco // British Journal of Nutrition. – 2003. – Vol. 90. – P. 487–504. 

10. Lutein bioavailability is higher from lutein-enriched eggs than from supplements 
and spinach in men / H. Y. Chung, H. M. Rasmussen, E. J. Johnson //  Journal of 
Nutrition. – 2004. – Vol. 134. – P. 1887–1893. 

11. Canthaxanthin and the eye – a critical ocular toxicologic assessment / 
G. B. Arden, F.M. Barker // Journal of Toxicology-Cutaneous and Ocular Toxicology. – 
1999. – Vol. 10. – P. 115–155. 

12. Baker  R.  T.  M.  Canthaxanthin  in  aquafeed  applications:  Is  there  any  risk?  //  
Trends in Food Science and Technology. – 2001. – Vol. 18. – P. 240–243. 

13. Retention of carotenoids in egg yolks of laying hens supplemented with 
heterotrophic Chlorella / V. Kotrbá ek, M. Sk ivan, J. Kopecký J. et al. // Czech Journal 
of Animal Science. – 2013. – Vol. 58. – P. 193–200. 

 23.06.2015 


