
  INTRODUCTION 
  The market for specialty eggs (organic, cage-free, n-3 

enriched) is seemingly growing as noticed in store egg 
coolers, and brown shell color is frequently used as a 
favorable marketing point for such eggs (USDA Ag-
ricultural Marketing Service, 2010). In an online US 
study, Mintel (2006) found that specialty eggs repre-
sented 16% of the total market. Within that segment, 
the most popular specialty eggs were free-range (14%), 
organic (14%), n-3 enriched (7%), and high vitamin E–
low cholesterol (4%). Brown eggs seemingly make good 
candidates for specialty eggs because respondents polled 
believed that brown eggs were healthier than white, a 

belief disputed by the academic community (Stadelman 
and Cotterill, 1977). The Mintel (2006) study further 
observed that brown eggs were used by 34% of the total 
respondents, with greatest usage (45%) in the north-
east and lowest usage (30%) in the south and midwest. 
Minimal variation was found in usage by income, age, 
and ethnicity. 

  In Europe and Asia, many markets consume brown 
eggs. Among those markets, variation exists in prefer-
ence for intensity of shell color (Arthur and O’Sullivan, 
2005). In Japan uniform dark brown eggs are most val-
ued whereas in other markets a light-tinted brown egg 
is more acceptable. Uniformity of shell color shade in 
the carton appears to be an important characteristic. 

  One disadvantage of brown eggs noted by Arthur and 
O’Sullivan (2005) is that consumers prefer eggs without 
obvious blood and meat spots, and brown eggs have 
a higher incidence of such spots than do white eggs. 
Within both Jewish and Muslim cultures, because of 
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  ABSTRACT   Brown eggs have gradually entered the 
traditional white-egg markets as a distinctive mode for 
packaging specialty eggs. A test was conducted at the 
Brigham Young University Sensory Laboratory (Provo, 
UT) to understand how consumers view attributes of 
the brown egg relative to the white egg. The objectives 
were to see how the consumer viewed properties of eggs 
by color and to examine the preference for brown color 
intensity. The 52 panelists were all women who routine-
ly purchased and consumed eggs. Some women (53.8%) 
consumed eggs twice weekly, and 40.4% purchased 
them at least every 2 wk. Purchases included specialty 
eggs (14.6%) consisting of cage-free (50.0%), organic 
(28.6%), and n-3 enhanced (21.4%) eggs. The panelists 
preferred white eggs (90.4%). Though brown-shelled 
eggs did not exceed white eggs in preference, they were 
perceived positively (white-shelled %:brown-shelled %) 
as being more nutritious (65:29), having more flavor 
(27:14) and n-3 content (62:39), having a farm-flock 
origin (46:44), and being from organically fed hens 
(56:31) To test the preference for shade of brown eggs, 

a set of 6 eggs with varying intensities of brown color 
was evaluated for accepted appearance using a 9-point 
hedonic scale. The egg color intensities were measured 
using a Hunter Colorflex spectrophotometer (Hunter 
Associates Laboratory, Reston, VA) and the CIE sys-
tem. The lightness (L*) values ranged from 83.2 for the 
white egg to 63.6 to 46.5 for the brown eggs. A signifi-
cant (P < 0.05) preference was found for the 2 lighter 
shades of brown-shelled eggs (L* 63.6 and 57.5). Using 
the 9-point scale, panelists then compared brown eggs 
side by side with white eggs. Again, the 2 most light-
tinted brown eggs were found most comparable with 
the white egg in acceptability and better (P < 0.05) 
than the darker brown eggs. In conclusion, white eggs 
were preferred over brown eggs; however, brown eggs 
gained in acceptance but did not exceed white as likely 
to be more nutritious or flavorful, fresher, organic, and 
of cage-free origin. Varying color shades in cartoned 
eggs was equally as acceptable as uniform colored eggs. 
Panelists preferred the appearance of the light-tinted 
brown eggs to that of darker brown eggs. 
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religious laws, the eating of blood-spotted eggs is unac-
ceptable.

Patterson et al. (2001) found another drawback to 
brown eggs. They conducted an extensive market study 
comparing the quality of traditional white eggs with 
that of specialty eggs (many of which were brown eggs) 
in grocery stores and found specialty eggs tended to be 
older and have lower Haugh units and were more apt 
to be “leakers.” Furthermore, the price of specialty eggs 
was markedly higher.

The objective of the current study was to gain insight 
into egg consumer purchases of specialty eggs, percep-
tions of egg traits (nutrition, nutrient enrichment, type 
of hen rearing) associated with shell color, and the pref-
erence for shell color within shades of brown compared 
with white eggs. It was hypothesized that white eggs 
would be preferred to brown but that consumers would 
view brown eggs as coming from free-range condi-
tions; that is, free of inorganic dietary ingredients with 
greater enrichment of nutrient properties such as n-3 
polyunsaturated fatty acids (PUFA). It was further 
hypothesized that among the shades of brown, darker 
brown eggs would be preferred. To test the hypotheses 
a panel was convened consisting of women who custom-
arily purchased and ate eggs to solicit their views.

MATERIALS AND METHODS
A panel consisting of 52 women who consistently 

purchased and cooked with eggs (Table 1) was con-
vened at the Brigham Young University Sensory Labo-
ratory (Provo, UT). Each panelist was seated at a pri-
vate individual booth under fluorescent lighting where 
they could not observe other participating panelists. 
Data were collected using Compusense software (Com-
pusense Inc., guelph, Ontario, Canada). The panel was 
conducted in a single session over a 3-h period.

Panelists were evenly distributed between 20 to >60 
yr of age. All routinely ate and purchased eggs, with 
53.8% consuming them 2 to 3 times weekly and 40.4% 
purchasing eggs at least every 2 wk.

The panelists were asked a series of multiple-choice 
questions to determine their tendency to buy special-
ty eggs, their preference for shell color, the degree by 
which they associated certain egg traits (perceived or 
actual) with color, and their reaction to brown or red 
spots in eggs (Table 2).

The panelists were shown a photo of 2 brown eggs of 
contrasting shades (light vs. dark; Figure 1, part 1) and 
were asked to identify which color they preferred and 
why (most attractive or nutritious, freshest). This ques-
tion was asked to see whether a link existed between 
shades of brown eggs and the how the qualities of the 
eggs were perceived by panelists.

Next, panelists were shown a series of 6 color photos 
of brown eggs of various shades and were asked to ex-
press their acceptance of shell color. They responded 
to the photos using a 9-point hedonic scale (9 = like 
very much, 5 = neither like nor dislike, 1 = dislike ex-
tremely). The photos were presented side by side and 
the panelists were asked to evaluate the overall color 
of each egg (Figure 1, part 2). Individual photos were 
identified by a 3-digit blinded code. Photographs were 
presented using a Williams design to balance the order 
of presentation (Macfie et al., 1989).

Another set of photos was presented side by side 
(Figure 1, part 3) and included not only the 6 brown 
shades as above but also a white egg for comparison. 
For this question, the panelists were asked to compare 
the white eggs with the brown eggs and give a com-

Table 1. Female egg sensory panel demographics 

Item %

Age (yr)
 <20 1.9
 20–29 17.3
 30–39 21.2
 40–49 19.2
 50–59 23.2
 >60 17.3
Frequency of consuming eggs
 Daily 0
 3×/wk 26.9
 2×/wk 26.9
 <2×/wk 46.2
Frequency of purchasing eggs
 Weekly 9.6
 1–2 wk 30.8
 2 wk–1 mo 48.1
 >1 mo 11.5
 Never 0

Table 2. Questions regarding specialty eggs, color preferences, and reactions to red or brown spots 

Topic Question

Specialty eggs Do you purchase specialty eggs (n-3, organically fed, cage-free)?
Shell color preferences What is your color preference?

Which color is best priced?
Which color is most flavorful?
Which color is most nutritious?
Which color is freshest?
Which color contains the highest level of n-3 polyunsaturated fatty acids?
Which color is most likely to come from a farm flock?
Which color is most likely to come from organically fed hens?

Reaction to red or brown interior spots Have you ever found an egg with red or brown spots?
What do you do with eggs when encountering red or brown spots (use, remove spot, 
discard)?
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parative response regarding overall color acceptance 
(using a 9-point hedonic scale) and also to rank all the 
eggs in order of preference. As above, the photographic 
sequence was presented using a Williams design.

The intensity of color of the eggs pictured in Figure 
1 was determined using a Hunter Colorflex spectropho-
tometer (Hunter Associates Laboratory, Reston, VA) 
and the CIE L* (lightness) system (range: 100 = white, 
0 = black). For the test, individual whole eggs were 
placed in the analysis cup (Table 3). The measure was 
repeated 3 times; the average values are listed in Table 
3.

Last, panelists were asked to respond to preference of 
color consistency within a dozen eggs by simply rank-

ing them (Figure 1, part 4). The photographs were pre-
sented using a Williams design to balance the order of 
presentation (Macfie et al., 1989).

Figure 1. Sensory egg color tests. A) Market color preference. B) Acceptability of brown color. C) Acceptability of brown color compared with 
white. D) Preference for color presentation.

Table 3. Spectrophotometer lightness (L*) values of eggs 

Egg number L* value1

Brown 1 46.5
Brown 2 49.0
Brown 3 49.9
Brown 4 54.9
Brown 5 57.5
Brown 6 63.6
White 83.2

1Lower values correspond with greater color intensity.
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Questionnaires were presented and data were collect-
ed using Compusense 5 software (v. 4.6, Compusense 
Inc.). Hedonic scores were analyzed for statistical dif-
ference using 2-way ANOVA. Mean statistical differ-
ences were computed using Tukey’s honestly significant 
difference test (P < 0.05). Ranked data for carton sam-
ples and 2 brown eggs were analyzed using the binomial 
tables of Roessler et al. (1978). Significance of ranked 
data for more than 2 samples was tested using critical 
range tables generated by Christensen et al. (2006; P 
< 0.05).

RESULTS

Purchase of Specialty Eggs
About 15% of the panelists responded that they 

did purchase specialty eggs (Table 4). Types of spe-
cialty eggs included cage-free (50.0%), organically fed 
(28.6%), and n-3 (21.4%).

Color Preferences and Egg Traits
Assuming the panelists were representative of the 

Utah region, Utah appears to be a white-egg market 
(Table 5). Overwhelmingly, panelists preferred white 
(90.4%) to brown (9.6%) eggs. Because of the tradi-
tional use of white eggs in the area, it is presumed that 
few have ever consumed brown eggs. Though the panel-
ists likely have experienced little or no consumption of 
brown eggs, many viewed them favorably as contain-
ing more n-3 PUFA (38.5%), coming from farm flocks 
(44.2%), or produced by organically fed hens (30.8%).

Reaction to Red or Brown Spots

Approximately, 85% of the panelists have encountered 
red or brown spots in egg interiors (Table 6). They were 
approximately evenly divided as to whether they would 
use the egg (52.5%) or simply discard it (47.4%).

Extremes of Brown Color

When shown the extremes of the brown color intensi-
ty (Figure 1, part 1), panelists overwhelming preferred 
the light-tinted (88.5%) over the dark-tinted (11.5%) 
egg. When asked why, most felt it was most attractive 
(90.4%) and perhaps fresher (9.6%) or even more nutri-
tious (13.5%).

Shades of Brown Eggs

A preference (P < 0.05) was found for the lighter 
shades of brown (Figure 1, part 3) eggs 1 and 2 (Table 
7). Based on the closest hedonic descriptor, those eggs 
were liked moderately whereas the remaining eggs were 
neither liked nor disliked.

Brown vs. White Shades 

Light-shaded brown eggs (see Figure 1, part 3) were 
viewed quite comparably with a white egg using the he-
donic scale (Table 8). When compared with white eggs, 
the light-shaded brown eggs (6 and 5) were viewed more 
favorably (P < 0.05) than the darker shaded eggs. The 
highest descriptor for brown eggs when compared with 
the white egg was quite comparable: neither like nor 
dislike. In other words, panelists did not like them any 
better or any less than the white egg.

The above observation was further substantiated 
when panelists were asked to rank the white egg and 
the shades of brown eggs (Figure 1, part 3). Panelists 
ranked the white egg highest but not different (P < 
0.05) from brown eggs 5 and 6, the lightest shades of 
brown eggs (Table 9). Brown egg 1 was least liked and 
different (P < 0.05) from all other eggs except brown 
egg 2. According to these results, a definite preference 
existed for light-shaded brown eggs and they compared 
favorably with white eggs.

Table 4. Responses to the question “do you purchase specialty 
eggs?” 

Response

Panelists

% n

Yes purchased1 15.3  
 n-3 21.4 3
 Organically fed 28.6 4
 Cage-free 50.0 7
None purchased 75.0  
Unknown 9.7  

1Panelists answering “yes purchased” could give multiple responses 
regarding type of specialty eggs purchased.

Table 5. Responses (%) to questions comparing white- and brown-shelled eggs 

Question White Brown No difference

Egg color preferred 90.4 9.6  
Best price 28.9 7.7 63.5
Best flavor 26.9 13.5 59.6
Most nutritious 65.4 28.9 5.8
Freshest 82.7 13.5 3.9
Highest in n-3 polyunsaturated fatty acids 61.5 38.5 0
Comes from a farm flock 46.2 44.2 9.6
Comes from organically fed hens 55.8 30.8 13.5
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Color Uniformity
Panelists were asked to identity which presentation 

of cartoned eggs was most preferred (Table 10): one 
with color uniformity (Figure 1, part 4) or one with a 
variety of shades within a carton. A numerical prefer-
ence existed for the multishaded eggs (57.7%), but the 
preference was not different from a carton containing 
eggs of a single, uniform shade.

DISCUSSION
The panelists participating in this study were all 

women who routinely purchased and ate eggs. Demo-
graphically, they were evenly distributed between 20 
to >60 yr of age, similar to the results reported by 
Mintel (2006) in a nationwide study. Fifteen percent 
of the panelists consumed specialty eggs, similar to the 
Mintel (2006) findings. Cage-free (farm flock) eggs were 
the type of specialty eggs most consumed, which also 
mirrors the national trend. Panelist showed a marked 
preference for white eggs compared with brown eggs 
(90.4 vs. 9.6%). Most responded that brown and white 
eggs were similarly priced, likely indicating that most 
had never purchased brown eggs because brown eggs, 
and certainly specialty eggs (Patterson et al., 2001), are 
priced much higher than white eggs. Even though brown 
egg consumption was evidently low among this group, 
many still perceived that brown eggs were more nutri-
tious (28.9%) and higher in n-3 PUFA (38.5%) than 
white eggs. However, the number of panelists holding 
this opinion was lower than in the Mintel (2006) study, 
where the majority of the respondents viewed brown 
eggs as being healthier than white. Brown eggs seem-
ingly carry the reputation that they are produced in a 

nonintensive farm environment. Almost half of the pan-
elists (44.2%) felt that brown eggs would most likely 
come from farm flocks and many felt that they would 
likely be fed exclusively organic ingredients (30.8%).

In summary, our panelists were uninformed as to the 
similarity in traits between brown and white eggs in 
terms of nutrition, freshness, and production practices. 
This might be attributable in part to how white and 
brown eggs are presented at the point of purchase and 
other marketing practices. Almost all of the white eggs 
in the local markets are sold in generic, plain, store-
brand cartons whereas all brown eggs are sold as spe-
cialty eggs and are packaged in colorful cartons using 
labeling flags and eye-catching pictures and script to 
bring their unique feature (cage-free, n-3, or organic) 
to the attention of the consumer. Local producers of 
brown eggs also use clever television and radio ads that 
might also ingrain the uniqueness of their eggs on the 
minds of consumers.

Much to our surprise (contrary to our hypothesis) 
and that of local producers of brown eggs, panelists 
showed a preference (P < 0.05) for lighter brown shell 
colors. When shown a dark brown egg side by side with 
a light-tinted egg (Figure 1), the panelists overwhelm-
ing (88.5%) selected the light-tinted egg, viewing it as 
more attractive (90.4%). When comparing 6 shades of 
brown eggs (Figure 1), again the light brown shades 
(P < 0.05) were preferred. Furthermore, when com-
pared with a white egg, the 2 lightest brown colors were 
viewed (P < 0.05) and ranked (P < 0.05) similarly to 
the white egg in acceptance. Local producers of brown 

Table 7. Preference of brown-shelled eggs by shade of brown 
(see Figure 1 for colors) 

Egg  
number

Hedonic  
score1 SD Response description

5 6.7a 1.52 Like moderately
6 6.5a 1.72 Like moderately
3 5.2b 1.86 Neither like nor dislike
2 5.1b 1.9 Neither like nor dislike
1 4.9b 2.2 Neither like nor dislike
4 4.9b 1.85 Neither like nor dislike

a,bMeans within a column lacking a common superscript differ (P < 
0.05).

1Hedonic scale: 9 = like very much, 5 = neither like nor dislike, 1 = 
dislike extremely.

Table 8. Comparison of brown-shade eggs with white-shade 
eggs 

Egg  
number

Hedonic  
score1 SD Response description

6 4.8a 1.65 Neither like nor dislike
5 4.6a 1.60 Neither like nor dislike
3 3.8b 1.56 Dislike slightly
4 3.7b 1.41 Dislike slightly
2 3.6b 1.61 Dislike slightly
1 3.4b 1.90 Dislike moderately

a,bMeans within a row lacking a common superscript differ (P < 0.05).
1Hedonic scale: 9 = like very much, 5 = neither like nor dislike, 1 = 

dislike extremely.

Table 9. The ranking of shades of brown eggs and a white egg 
(see Figure 1 for colors) 

Egg color and number Rank

White 141a

Brown 5 152a

Brown 6 152a

Brown 4 232b

Brown 3 233b

Brown 2 259bc

Brown 1 287c

a–cMeans within a column lacking a common superscript differ (P < 
0.05).

Table 6. Responses to the question “have you ever found an egg 
with red or brown spots?” and reaction 

Response %

Yes 84.6
 Used the egg 6.9
 Removed the spot and used the egg 45.6
 Discarded the egg 47.4
No 15.4
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eggs who market a dark-shaded brown egg might want 
to consider introducing lighter shades of brown eggs to 
improve market acceptance.

Arthur and O’Sullivan (2005) contended that con-
sumers were apt to purchase eggs in cartons with a 
uniform shell color. In this study panelist were as apt 
to prefer cartoned eggs with a variety of brown shades 
as those with a uniform color.

Brown-egg layers have a propensity for laying eggs 
with meat or blood spots (Arthur and O’Sullivan, 
2005). This might be a deterrent to the widespread 
acceptance of brown eggs in white-egg markets, where 
such spots are not prevalent. Of the panelists in this 
study who had encountered red or brown spots in eggs 
(84.6%), almost half responded that they would discard 
rather than use such eggs, indicating that such spots 
are considered major defects. For people who habitu-
ally use brown eggs this is probably not an issue but 
for those who traditionally use white eggs, switching to 

brown eggs might be somewhat problematic because 
the tendency would be to discard many of the eggs. 
Producers of specialty eggs might increase their market 
share by switching to egg-laying strains that have the 
propensity for laying lighter brown-pigmented eggs.
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Table 10. Preference for color uniformity in packaged brown 
eggs 
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Multi-shaded 57.7
Single-shaded 42.3

P-value 0.267
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