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Egg yolk color is of consid
erable importance in egg mar
keting. The desired intensity of 
color depends on the intended use 
of the eggs. Although there is a 
wide range of individual consum
er preference, eggs designated 
for table use should have a uni
form medium-yellow color. The 
producer also prefers a uniform medium-yellow 
yolk color because this results in more consis
tent grading. 

The egg products industry, however, has a 
demand for yolks with a much darker color. Egg 
yolk is used as a coloring ingredient in products 
such as egg noodles, mayonnaise, and some bak
ery goods. The only source of the desirable yel
low color in egg noodles must come from the egg 
yolk used in their manufacture. 

Source of Egg Yolk Color 

The yellow color of yolks is primarily due to 
pigments known as xanthophylls which are obtain
ed from the hen's diet. Xanthophylls are part of 
a larger group of chemical compounds known as 
carotenoids which also include the carotenes-
substances from which vitamin A is formed. The 
most common naturally occurring xanthophyll 
pigments in the order of their relative importance 
in egg yolk pigmentation are lutein, zeaxanthin, 
and cryptoxanthin. The relationship of carotenes 
and xanthophylls is in the diagram. Although 
cryptoxanthin and the carotenes are potential pig
ments they are of lesser importance because they 
are broken down into vitamin A or less readily 
deposited in yolk. 

These xanthophyll pigments contained in the 
feed are absorbed from the digestive tract and 
deposited in fatty tissue. They impart a yellow 
color to the shanks and skin and during egg pro
duction are deposited in the yolk. The amount of 
these pigments in body fat and egg yolk is related 
directly to dietary concentrations and indirectly 
to rate of egg production. Since yolk develop
ment requires about 10 days, a diet change can in
fluence yolk pigmentation in a short time. 
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Sources of Pigments 

The common feed ingredients which provide 
xanthophyll pigments are yellow corn, corn glu
ten meal, and dehydrated alfalfa meal. In co1·n 
and corn gluten ineal, lutein and zeaxanlhin are 
the primary pigments, while alfalfa meal con
tains mainly lutein. 

Table 1 gives the xanthophyll concentration 
of several common feed ingredients and several 
other natural sources. The values shown are 
averages; wide ranges in xanthophyll content may 
be encountered. 

The egg products industry's demand for dark
er yolks prompted a search for additional highly 
concentrated natural sources of pigments. Xan
thophyll concentrates have been produced from 

Table 1. Xanthophyll content of natural feed 
ingredients and concentrates 

Ingredient 

Marigold petal meal 
Chlorella pyranoidose alga 
Common algae meal 
Broccoli leaf meal 
Dehydrated clover meal 
Dehydrated alfalfa meal (20% protein) 
Corn gluten meal (60% protein) 
Dehydrated alfalfa meal (17% protein) 
Corn gluten meal (41% protein) 
Yellow corn 
Barley 
Wheat 
Oats 
Mil1J 

Milligrams 
per pound 

3,640 
1.B20 

1.000 
305 
220 
215 
150 
120 
60 
10 
20 
1 5 
1 0 
07 



marigold pet als and one- celled plants called al
gae. Table 1 shows these are highly concentra
ted sources of xanthophyll pigments . 

F actors Affecting Egg Yolk Pigmentation 

T h ere a re a number of different pigments 
' contr ib u t ing to egg yolk color and these vary in 

c o l or intensity. Zeaxanthin, for instance, is 
somewhat darker than lutein. Availability of the 
pigmen ts from v a r i ous n a tural sources and rate 
of absorption a l so differs . The pigments from 
alfalfa m e al generally a re less well utilized than 
those of corn b e caus e of the difficulty of liberat
ing them fr om the c ellulose and lignin. Pelleting 
has been shown to improve this availability: the 
heat apparently br e aks down some of this cellu
lose structure. 

Since all carotenoids a r e extremely suscep
tible to d e struction by oxida tion, xanthophyll 
concentration i n ingredient s and mixed feeds can 
be quite variable . Certain processing methods, 
long storage tim e s, high t emperatures, added 
fat, and the presence of m i nerals all tend to ac- .. 
celerate this breakdown. T h e use of an antioxi
dant in the fe ed is rec o=ended to improve this 
stability. 

There i s considerable v a ria t i on among 
breeds of hens, and also h en s with in s t rains in 
their relative ability to ab s o r b and utilize nutri
ents. Also a low e r r at e of pr oduc tion results in 
a greate r concentration of pigment s deposited in 
the eggs. High environmental t emp eratures, in 
addition to the i r e ffec t on p i gment s tability, de 
crease feed intake. In hot weather the dietary 
concentration must b e incr e as ed t o m a intain a 
uniform intake o f pigm ents. D isease and para
site condi t i ons su ch as c occidiosis and worms 
which affe ct the digestive tra c t tend to reduce 
abs o r p tion of the pigments and decrease yolk 
pigmentati on. 

Feeding Programs 

To p r oduce eggs for table use, the corn- soy
b e an meal ra ti ons for laying hens which contain 
2- 3 percent d ehyd rated alfalfa meal provide ade
quat e x a nthophyll pi gments . Where considerable 
quantitie s of mile, bar l ey , wheat or oats are 
u sed as the grain in laying hen diets, adjustments 

can be made to assure proper egg yolk piginenta 
tion. Currently this can be easily achieved by 
the us e of additional dehydrated alfalfa meal to 
provide a total xanthophyll content of 8- 10 milli
grams per pound of ration . 

Laying hen rations for the production of the 
dark yolk color desired by the egg products in
dustry require a xanthophyll concentration of at 
least 20-30 milligrams per pound . This can be 
provided by a combination of natural ingredients: 
corn, corn gluten meal, and alfalfa meal or by 
combinations of natural ingredients and xantho
phyll concentrates . 

This xanthophyll concentration can be 
achieved economically in corn-soybean meal 
diets by using 10-15 percent good quality dehy
drated alfalfa leaf meal (20 percent protein), or 
10 percent corn gluten meal. In Minnesota alfal 
fa leaf meal would usually be more economical 
and available than corn gluten meal. Again 
where grains other than corn are used as the 
sole or primary energy source, a higher level 

.. of alfalfa leaf meal or corn gluten meal will be 
necessary. 

Some decrease in feed efficiency might be 
expected with high alfalfa die t s due to th eir low
er energy content . This can be overcome 
through the addition of 2-4 pe r cent stabilized 
animal fat . It is also reco=ended that these 
feeds contain an antioxidant, such as ethoxyquin, 
to protect the xanthophyll, especially in the pres
ence of added fat. 

The xanthophyll concentrates may have an 
economic advantage in situation s of reduced sup
plies of natural ingredients . These are quite ef
fective and are probably used to the best advan
tage in combination with natural ingredients. 

The importance of proper egg yolk pigmen
tation as well as the dietary constituents, mech
anisms, and sources of pigments have been brief
ly discussed. The commercial producer, with 
the application of good management practices and 
the assistance of the feed manufacturer, can ec
onomically produce eggs with the uniform yolk 
color desired by his particular market. 
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