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Abstract. The flesh color is the second characteristic when consumers make a buying choice regarding
rainbow trout (Oncorhynchus mykiss) fillet, after freshness. Thus, many trout farmers color the flesh of
rainbow trout using feeds containing carotenoid supplements. However, the coloration does not depend
only on the existence of carotenoids in the feed. It depends on a number of different factors, including
the quantity of carotenoids, their type (synthetic or natural), the feed consumption, the period of
administration, the specific carotenoid used, the physiological status of the fish, etc. Color determinations
are usually made with the help of the SalmoFan scale, a simple instrument that codes orange-reddish
color. With a simple visual comparison between the sample and the scale, the sample can be color-
coded, and it can be concluded if the sample is marketable or not. Even though this is a widely applied
instrument, which is simple to use, quick and cheap, it does have some small disadvantages, such as
absent colors or nuances. For a laboratory scenario, a slight change in color that would be disregarded on
such scales may be important. Thus, different software are used for determining the exact color. The aim
of this study is to use 2 such software for determining the color of rainbow trout flesh. The selected
software are free and available online, being also easy to use and time-saving: redketchup.io and
colordesigner.io/. Rainbow trout flesh from a previous experiment with carotenoid supplementation were
used, and color was determined with the two software. Although there were no visible observable
differences, the software determined that some fillets were more reddish or orange than others.
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Introduction. Rainbow trout (Oncorhynchus mykiss) aquaculture is a very important
component of the global aquaculture industry due to the species' fast growth, better
adaptability to various environmental parameters compared to other salmonids, and
strong consumer demand (Fornshell 2002; D’Agaro et al 2022). In addition, the farming
technology is widely studied and known, offering more know-how than for other species
(Singh 2020). As one of the most widely farmed freshwater fish, rainbow trout supports
food security, is a high-quality protein source, and contributes to the economic stability
of different communities (Kankainen et al 2012; Aloo et al 2017).

The color of rainbow trout fillets plays a great role in consumer appeal and sales.
The red or orange color is associated with freshness, high quality, and a healthy diet,
making it more attractive to buyers (Rosenau et al 2023; Sun et al 2023). This visual cue
can influence purchasing decisions more than taste or nutritional value alone, especially
as the visual aspect comes before organoleptic properties. Producers often manage feed
and farming conditions to enhance fillet pigmentation, knowing that a more desirable
color can lead to higher market prices and increased consumer demand. Usually,
synthetic astaxanthin is used in the feed, but more and more natural sources are
researched and utilized, as consumers become more aware about the ingredients used in
the feed, the welfare of fish and, ultimately, their own health (Xie et al 2022; Papuc et al
2024).

The aim of this study was to use two software for determining the color or rainbow
trout flesh, and to determine whether or not there are color differences in the flesh of
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rainbow trout fed different experimental feeds supplemented with natural carotenoid
sources.

Material and Method. This study used rainbow trout flesh from a previous experiment
(Papuc et al 2025), where rainbow trout were fed diets with 2% addition of carrot meal,
tomato meal and spinach meal, in addition to the control group with standard feed, ad
libitum, for 90 days. The flesh was maintained at -18°C, in a freezer, until color analyses
were performed. Color analysis is important for rainbow trout fillets for marketing and
sales reasons (Ljungqvist et al 2012).

The carcasses were thawed and portioned. Thus, from each group, one set of five
samples was selected for color analyses. The sets consisted of fillets. The samples were
photographed under controlled light conditions, in the same position, to avoid differences
in the images.

A comparison with the SalmoFan scale was performed. There are many methods
of colorimetric assays that can be employed in this area (Yesilayer 2020). In this study,
two free software available online were used for further image analysis. First, the
“redketchup color picker” (https://redketchup.io/) was used to determine the RGB (red,
green, blue) values of different points on the image. Five points were selected from each
sample. The values obtained were averaged. Secondly, the software colordesigner.io
(https://colordesigner.io/) was used to convert the RGB values in HSV (hue, saturation,
value) values. The HSV model classifies colors better for our purpose than the RGB
model. The “hue” component of the HSV code offers the possibility to determine which
color is closer to red, orange, or other colors.

RedKetchup.io is a free, web-based suite of tools that can be used for quick and
easy digital tasks. It offers a wide range of features including image editing, color tools,
data formatting, text utilities, and developer tools. All tools are accessible online without
the need for installation, making it a convenient and versatile platform. ColorDesigner.io
is a comprehensive, web-based platform designed to assist in working with color. It
offers a suite of tools, including a Color Palette Builder, a Gradient Generator, and a Color
Mixer for blending hues. Users can extract color palettes from images, identify colors
using the Image Color Picker, and convert colors between formats like HEX, RGB, HSL,
LAB, HSV and more.

Results and Discussion. Generally, the color difference between the four groups was
not visually observable with the naked eye. This means that the carotenoid sources used
were either not efficient in changing the color, or other factors interfered. The color
remained whiteish, in some parts reaching 17-18 on the SalmoFan scale, much under the
market requirements (Gimus et al 2023) (Figure 1).

However, the SalmoFan scale is mostly used to evaluate salmonid color after
astaxanthin is used, emphasizing the reddish color. As the diets used for the rainbow
trout that provided the fillets did not contain astaxanthin, the digital method of analysis
was also proposed.

Thus, an average of RGB value for the rainbow trout fillet from the control group
was 140 for red, 128 for green and 126 for blue. When converted to HSV, the values
correspond to 8.57, 10% and 54.9%. For the rainbow trout fed the experimental diet
with carrot meal addition, the average was 154 for red, 129 for green and 130 for blue,
corresponding to 357.6, 16.23% and 60.39% in HSV. For the rainbow trout fed with a
diet containing tomato meal, the average RGB values were 147 for red, 130 for green
and 122 for blue, corresponding to 19.2, 17.01% and 57.65% in HSV. In the last group,
with spinach meal added to the diet, the RGB averages were 132, 117 and 119,
respectively, corresponding to 352, 11.36%, and 51.76% in HSV.
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Figure 1. Fillet color of rainbow trout (Oncorhynchus mykiss); from left to right: control
group, rainbow trout fed with a 2% addition of carrot meal, rainbow trout fed with a 2%
addition of tomato meal, and rainbow trout fed with a 2% addition of spinach meal.

The RGB values were obtained with the “redketchup color picker” software
(https://redketchup.io/). The software “colordesigner.io” (https://colordesigner.io/) was
used to convert the RGB values in HSV values. For a visual representation, the colors
corresponding to the averages in RGB are presented in Figure 2. However, as the
differences remained relatively low, there were a light filter (+40%) and contrast filter
(-20%) applied to distinguish better among colors.

Figure 2. Color of rainbow trout (Oncorhynchus mykiss) fillet, according to RGB averages
in the “redketchup color picker” software; from left to right: control group, rainbow trout
fed with a 2% addition of carrot meal, rainbow trout fed with a 2% addition of tomato
meal, and rainbow trout fed with a 2% addition of spinach meal.

According to HSV values interpretation, the color of fillets from rainbow trout fed a diet
supplemented with carrot meal was the closest to the red color, followed by the color of
fillet from rainbow trout fed diets supplemented with spinach, control and tomato.
Surprisingly, the fish fed tomato meal supplemented diets had the farthest color from
red, but, according to the same interpretation, their color was closest to orange, another
color desired in rainbow trout aquaculture. On the orange color scale, in order after the
fish from the group with tomato meal supplemented diets were rainbow trout from the
control group, from the group with a carrot meal supplemented diet, and from the group
with a spinach supplemented diet.

Thus, adding 2% carrot meal in the diet of rainbow trout slightly changed the fillet
color towards red, while the supplementation with cu 2% tomato meal produced a slight
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color modification towards orange. However, as said before, the color changes were
minimal, not visually observable with the naked eye. The weak coloration might be
attributed to various factors, such as differences in feed consumption, differences in
carotenoid content of the meals, or changes in fish metabolism. Nevertheless, as the
color was not observable with the naked eye, the quick and easy method presented for
color determination proved to identify differences in fillet color, making it a valuable
resource in such situations.

Conclusions. The software used in this study determined some color changes in rainbow
trout fillet where the naked eye could not. Carrot meal in the diet produced a slightly
more reddish color, while dietary tomato meal produced a more orange color. Although
the color remained mostly the same, the marginal changes do support the continuation of
studying different natural sources of carotenoids for use in the aquaculture of rainbow
trout.
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