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The development of photocolorimetric methodology for determining egg yolk
color of laying hens as learning platform during the COVID-19 outbreak situation
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ABSTRACT: The egg yolk color is an important quality feature of the egg, being attributed to the high quality of eggs
and egg products. The objective of this study was to determine a relationship exists between color values from standard
measuring tools (color fan and colorimeter) and color values from photocolorimetric method by the Adobe Photoshop
software. In addition, comparisons of accuracy from the standard measuring tools and a technique of photocolorimetric
method in evaluating the egg yolk color were investigated in this experiment. The result showed that the yolk color
score from yolk color fan was positively correlated with a* values from photocolorimetric method generated by the
Adobe Photoshop software (r = 0.923, P < 0.01) with the form of the linear regression equation, y = 0.1033 (x) + 37.389
(R2 = 0.851, P <0.001). In addition, there were correlations between L*, a* and b* value from colorimeter and G, a* and
B values performed by photocolorimetric method with the Adobe Photoshop software. Coefficients of correlation
between the colorimeter score and color from photocolorimetric method were 0.694, 0.869 and -0.563 respectively
(P <0.001). Furthermore, simple linear regression models were used to evaluate the prediction results of yolk color
attributes. The proposed linear regression model had a coefficient of determination (R?) of 0.481, 0.742, and 0.317
respectively (P < 0.001). Moreover, this experiment shows that the yolk color assessment was similar between L*, a*,
b* hue angle, and chroma values both photocolorimetric method with simple linear regression equation and using
standard measuring tool (color fan and colorimeter). (P > 0.05).
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Table 1 Mean + SD of yolk color score and yolk color value measured by standard measuring tools (color fan and

colorimeter)

Variable Mean £ SD Minimum Maximum
Yolk color score 9.833 + 3.110 3.000 15.000
Lightness (L*) 55.321 + 5.788 37.840 67.720
Redness (a*) 16.280 + 5.142 4.430 30.150
Yellowness (b¥) 46.147 + 11.804 14.420 89.440
Hue angle 1.218 + 0.138 0.660 1.450

Chroma 0.171 £ 0.165 0.010 1.650
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Table 2 Correlation between yolk color score from yolk color fan and yolk color value from colorimeter (Mini Scan ZX)

with yolk color score from photocolorimetric method*

Yolk color measuring tool

Yolk color from

Yolk color fan Colorimeter (Mini Scan ZX)

photocolorimetric
Color score Lightness (L*) Redness (a*) Yellowness (b*)
method

r P-value r P-value r P-value r P-value
Lightness (L*) -0.530 <0.001 0.611 <0.001 -0.494 <0.001 0.287 <0.001
Redness (a¥) 0.923 <0.001 -0.688 <0.001 0.869 <0.001 -0.408 <0.001
Yellowness (b*) -0.259 <0.001 0.105 <0.001 0.088 <0.001 -0.562 <0.001
Red (R) 0.148 <0.001 0.155 <0.001 0.154 <0.001 0.532 <0.001
Green (G) -0.695 <0.001 0.694 <0.001 -0.651 <0.001 0.343 <0.001
Blue (B) -0.285 <0.001 0.320 <0.001 -0.361 <0.001 -0.563 <0.001

*r = Correlation coefficient
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y = 0.2865 (x) + 3.6331 (R? = 0.851, P < 0.001)

y= yolk color score from yolk color fan and x = a* value generated by the software Adobe Photoshop
Figure 1 Correlation and regression analysis between yolk color score from yolk color fan and a* value from photocolorimetric
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Figure 2 Correlation and regression analysis between Lightness (L*) from colorimeter and G value from photocolorimetric
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y = 0.4452 (x) + 6.7128 (R? = 0.742, P < 0.001)

y = Redness (a*) from colorimeter and x = a* value generated by the software Adobe Photoshop
Figure 3 Correlation and regression analysis between Redness (a*) from colorimeter and a* value from photocolorimetric
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y = Yellowness (b*) from colorimeter and x = B value generated by the software Adobe Photoshop
Figure 4 Correlation and regression analysis between Yellowness (b*) from colorimeter and B value from photocolorimetric
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A. Conventional farm B. Free cage farm C. Free range farm D. Organic farm

Figure 5 Yolk color of laying hens from different rearing systems
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Table 3 Effect of method assessment on egg yolk color of laying hens

Yolk color assessment

Standard method:
Egg yolk color Photocolorimetric method P-value SEM*
Yolk color fan and
with equation

Colorimeter (Mini Scan ZX)

Conventional farm

-Yolk color score 11.669 + 0.542 11.391 + 0.510 0.187 0.102
-Lightness (L¥) 55.326 + 1.043 56.253 + 1.499 0.061 0.264
-Redness (a*) 18.439 + 1.106 18.377 + 1.172 0.887 0.339
“Yellowness (b*) 45.594 + 3.976 46.620 + 1.412 0.517 0.741
-Chroma 0.166 + 0.015 0.157 + 0.017 0.155 0.007
-Hue angle 0.185 + 0.016 1.194 + 0.018 0.151 0.003
Free cage farm
-Yolk color score 12.204 + 1.416 11.625 +0.730 0.237 0.228
-Lightness (L*) 54.680 + 1.869 54591 + 1.472 0.896 0.314
-Redness (a*) 19.771 + 1.191 19.643 + 1.768 0.815 0.252
-Yellowness (b*) 45.822 + 4.020 46.168 + 2.827 0.809 0.661
-Chroma 0.190 + 0.033 0.183 + 0.033 0.587 0.006
-Hue angle 1.162 + 0.030 1.247 + 0.263 0.155 0.028
Free range farm
-Yolk color score 9.026 + 0.679 9.580 +0.780 0.054 0.137
-Lightness (L*) 59.490 + 1.797 58.113 + 2.300 0.082 0.374
-Redness (a*) 13.931 + 1.375 15.139 + 2.311 0.090 0.327
-Yellowness (b*) 39.105 + 3.521 40.397 + 4.057 0.391 0.673
-Chroma 0.129 + 0.017 0.140 + 0.023 0.128 0.004
-Hue angle 0.178 + 0.224 1.213 + 0.023 0.642 0.033
Organic farm
-Yolk color score 6.943 + 0.974 7.222 +0.697 0.422 0.162
-Lightness (L*) 58.826 + 1.306 59.800 + 1.267 0.072 0.247
-Redness (a*) 10.937 + 2.134 11.793 + 0.977 0.241 0.297
-Yellowness (b*) 46.463 + 3.496 47.075 + 5.197 0.704 0.741
-Chroma 0.058 + 0.017 0.064 + 0.057 0.323 0.003
-Hue angle 1.341 + 0.037 1.324 + 0.031 0.212 0.007

* Standard error of mean
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