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Grand View Farm, in Forest Hill, Maryland, has been receiving 

comments about inconsistent egg yolk color throughout the year, with 

a preference for eggs produced in the summer, with brighter orange 

yolks. This is also when chickens graze on the productive farmland. 

Yolk color is less orange in the winter, when chickens cannot graze 

and happen to be fed grain only. The orange summer yolk indicates 

higher quality eggs and increased nutrients, caused by a diet rich in 

fresh and healthy microgreens with yellow pigments from the 

carotenoid group (Akarca et al., 2020). The color of egg yolk is 

influenced by a hen’s diet but is not an indicator of freshness or 

protein and fat content (Lester et al., 2013).

The purpose of this project was to find out if grain-fed chickens can 

produce eggs with more orange yolk (RGB value), naturally, when 

provided with a fresh and healthy supplement of wheat and triticale 

microgreens. This would more closely replicate summer grazing. The 

null hypothesis was that egg quality [measured by Haugh unit (HU), 

RGB yolk color, and shell thickness] would not differ between 

chicken groups fed grain-only (control) and fed microgreen plus grain 

(experimental) diets. The research findings would influence GVF 

farming practices for chicken feed over the winter season. If these 

microgreen supplements replicate the grass-fed diet, producing more 

orange yolk, GVF intends to modify the year-round chicken diet with 

organic and chemical free microgreens.

Microgreens were continuously 

grown throughout the project in 

order to provide 53 g per chicken per 

day (Figure 2). Each tray had a mat 

at the bottom as a growth medium. 

The trays were sprayed three times a 

day until each grow mat was 

thoroughly soaked. Every two weeks, 

wheat and triticale microgreens were 

harvested.

Over the six-week period, yolks of eggs laid by mobile home chickens 

increased in orange tint, as shown by Figures 5 and 6. Graphs 1 and 2 show 

that the egg yolks laid by chickens from the mobile home were significantly 

more orange than those from the hoop house. Shell thickness, pH, and 

Haugh unit did not change over the course of the experiment. 

The purpose of this study was to determine whether supplementing 

chicken diets with wheat and triticale microgreens, during winter, has 

a significant effect on the quality of eggs. It does. Egg quality 

improved more and more over the course of the six-week experiment 

for the chickens whose grain diets included fresh microgreens. The 

orange tint appeared to fade more and more over the course of the six 

weeks for the chicken fed grain only. The results of this project have 

influenced farming practices for the next season. All chickens will 

now be given fresh, organic, chemical free microgreen supplements 

with grain over the winter season, hopefully improving the quality of 

all eggs. It is recommended to repeat and modify this study with the 

addition of macroinvertebrates.
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Twenty-five chickens were moved from the hoop house to a small 

mobile home, which was the experimental group, and were provided with 

water, grain feed, and a tray filled with 1520 g of microgreens per day, as 

shown in Figure 3. The remaining 180 chickens, which belonged to the 

control group, stayed in a hoop house with water and grain feed only; no 

additional supplementation. Four eggs were collected from each of the 

control and experimental groups every Monday, Wednesday, and Friday, 

and testing was done every following Monday starting February 28th

through April 10th. 

The Haugh unit (a protein quality indicator of the albumin of an egg) was 

determined using calipers to measure the height of the albumin and using 

the equation HU = 100 log(h − 1.7 w0.37 + 7.6) where h = albumin height 

and w = egg mass. Shell thickness was also determined with calipers. Yolk 

color was measured using RGB values, as shown in Figure 4. Egg albumin 

pH was also measured to determine if alkalinity was in the desirable 8-9 

range. The mass of yolk and albumin were measured separately to 

determine desirable ratios of 16.4 g of protein per 100 g of egg yolk and 

10.8 g of protein per 100 g of egg white.

Figure 4 (right): Color 

Meter app scanning 

the yolk of an egg 

from Week 6 in the 

Mobile Home, 

resulting in an RGB 

value of (193, 119, 2). 

Figure 3 (right): 

Twenty-five 

chickens in the 

mobile house 

eating their winter 

wheat 

microgreens for 

the day.Figure 1 (right): Winter wheat 

microgreen seeds germinating in 

a 10ʺ × 12ʺ grow trays using a 

water wicking mat as a growth 

medium.

Figure 2 (above): Triticale 

microgreens grown in 10ʺ × 12ʺ 

grow trays under grow lights.

Graph 2 (left): A two-sample t-

test determined the microgreen 

supplement does effect yolk 

color. Egg color produced by 

the experimental group (n = 72 

eggs; 12/week) in the mobile 

home with the microgreen 

supplement (M = 170, SD = 17) 

compared to the control group 

(n = 72 eggs; 12/week) in the 

hoop house with grain only (M

= 136, SD = 9), demonstrated a 

brighter orange tint, t(113) = 

15.38, p < .001. 

Figure 5 

(right): Egg 

yolk from 

week one of 

testing, with an 

RGB of (200, 

180, 0).

Figure 6 

(right): Egg 

yolk from 

week six of 

testing, with an 

RGB of (200, 

130, 0).

Graph 1 (left): A two-sample t-test 

determined the microgreen supplement 

does effect Haugh unit. Haugh unit 

produced by the experimental group (n = 

72 eggs; 12/week) in the mobile home 

with the microgreen supplement (M = 

85, SD = 2) compared to the control 

group (n = 72 eggs; 12/week) in the 

hoop house with grain only (M = 74, SD

= 1), demonstrated significantly higher 

quality albumin, t(121) = −38.77, p <

.001.
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