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EFFECTS OF LYOPHILIZED DIETARY YEAST Rhodotorula mucilaginosa ON THE SKIN AND FILLET
PIGMENTATION OF GILTHEAD SEABREAM Sparus aurata. A COMPUTER-BASED IMAGE ANALYSIS
APPROACH.
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Introduction Objective

Fish pigmentation assessment is commonly conducted via the CIE Lab model | | The aim of this study was to evaluate the efficacy of R.mucilaginosa as a

with a colorimeter. However, the non-homogeneous coloration of fish presents | | pigmentation source for gilthead sea bream using computer-based image

challenges for accurate measurement. Computer-based image analysis offers | | analysis.
a promising alternative, providing homogeneous conditions without direct

tissue contact. Gilthead sea bream, reliant on dietary carotenoids for 4 treatment (C, RM1, RM2, RM3)

EX p er | m e n t a.l rear | n g 3 replicates/ treatment

. . . - . . . . Average initial weight -
coloration, can experience characteristic discoloration under intense rearing 199.8 + 156 gr 3x 4212 tatks (1741)

Potato Dextrose Agar Inclusion levels Feeding 1.29 BW 10 fish/tank

conditions. Carotenoid supplementation, including natural sources like yeasts,

has been explored to mitigate this effect. Rhodotorula mucilaginosa, a yeast " DS
. . . . . e 0% (Q)
species capable of producing pigments, presents a potential solution. Lyophilized biomass 19 (RM1)
Rhodotorula mucilaginosa 2% (RM2) 3-month rearing
3% (RM3)

Materia|S and methOdS Chosen coordinates for color assessment

Wide-angled camera

3 replicates /treatment Puluz Photobox _ (Egggl)l:g%nz iZP :\)/(Iepl) CIELAB color space
6 fish and fillets/ replicates 60x60x60 cm White background |
6 x 3 x 4 = 72 fish samples — -~ , « L* (Lightness)

6 x 3 x 4 =72 fillet samples + a* (Redess)

* b* (Yellowness)

« Chroma =./(a )2+(b )2
e » Whiteness =100 -

Average final weight 308 + 3.75 gr = : ' e \/(100 — L *)2 _|_(a *)2 -I-(b *)2

: ' - o ERTEI, RBG Color space
* Red
« Blue
« Green

Adobe Photoshop Version 23.5.1 HSB (Alternative RBG Color space)

was used for the image analysis

* Hue
e Saturation
* Brightness

Results - Fish

Distribution of Forefront Colour Goordinates by Group Distribution of Operculum Colour Coordinates by Group
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Average forefront b*, Chroma and Saturation of groups RM1, RM2 and RM3 were

- Groups’ RM1, RM2 and RM3 average R, G and B was significantly higher compared
significantly decreased compared to the Control group.

to the Control group.

Fillet's white muscle exhibited a statistically significant difference only at spot 1. More specifically, b* (yellowness) was significantly higher at groups RM1 and RM3 compared to the control

Results - Fillets | oo

Fillet's red muscle of group RM3 demonstrated significantly higher a* (redness) and Chroma values compared to the control group and significantly lower whiteness values.

Distribution of White Muscle Colour Coordinates by Group Distribution of Red Muscle Colour Coordinates by Group Distribution of White Muscle Colour Coordinates by Group
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Consumers choose fish based on their visual appearance and they associate bright and intense colors with freshness,

. i i from the ACA-DC microorganisms collection. The study was funded by the Operational Programme
flavor, and higher quality (Pulcini et al., 2021).
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through the project “Use of yeasts and fungi in gilthead seabream diets towards improving external
The lower b* (yellowness) values of the RM treatments are not in accordance with previous studies where carotenoid-rich microalga Chlorela vulgaris enhanced the | coloration and immune enhancement — BRIGHTFISH (MIS 5074567)’.

color of the forefront line (Gouveia et al., 2002). Meanwhile, lower Saturation and Chroma values also are not with accordance with previous studies, however,

these results may be linked with the camera angle. Indeed, frontal view photos lead to a better recognition of the yellow pixels of the forefront line by CBI softwares References

(Pulcini et al.,2020). In fish with grey/silver pigmentation, such as sea bream and sea bass, the variable L* is of particular importance as it is correlated with the fish Erdag, M., & Ayvaz, Z. (2021). The Use of Color to Determine Fish Freshness: European Seabass (Dicentrarchus labrax). Journal of

quality (Erdag & Ayvaz, 2021). Aquatic Food Product Technology, 30(7), 847-867. https://doi.org/10.1080/10498850.2021.1949771
Gouveia, L., Choubert, G., Pereira, N., Santinha, J., Empis, J., & Gomes, E. (2002). Pigmentation of githead
. . . . . . . . seabream,Sparusaurata(L. 1875), usingChlorellavulgaris(Chlorophyta,Volvocales) microalga. Goodwin 1984, 987—993.
F_|sh fed Wlth R. mucilaginosa showed increased L* and Chroma_ va_lt_Jes compared to the control group, conflrml_ng the presence of a color difference. As far as the Pulcini, D., Capoccioni, ., Franceschini, S., Martinoli, M., Faccenda, F., Secci, G., Perugini, A., Tibaldi, E., & Parisi, G. (2021). Muscle
fish fillet is concerned, the red muscle of group RM3 appeared significantly more red that the control group. White muscle of groups RM1 and RM3 appeared to be pigmentation in rainbow trout (Oncorhynchus mykiss) fed diets rich in natural carotenoids from microalgae and crustaceans.
more yellow that the control group. It is known that through CBI, a comprehensive assessment of coloration can achieved (Pulcini et al., 2021). LRI, S22 (e Bel elE o 0L UREU 2202 P Sl e . o
Pulcini, D., Capoccioni, F., Franceschini, S., Martinoli, M., & Tibaldi, E. (2020). Skin pigmentation in gilthead seabream (Sparus aurata
I.) fed conventional and novel protein sources in diets deprived of fish meal. Animals, 10(11), 1-13. https://doi.org/10.3390/ani10112138
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The results of this study indicated that the inclusion of the red yeast Rhodotoroula mucilaginosa could influence the skin pigmentation of gilthead seabream. Results
become more noticeable at inclusion levels above 2%. Changes in the flesh pigmentation were noticeable mainly only on the red muscle part of the fillet and at an
inclusion level of 3%.
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