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HIGHLIGHTS

o Water holding capacity of rainbow trout meat (9.49+3.86%) was better than that of brown trout meat (15.85+1.11%).
e Cooking loss in rainbow trout (31.78+6.17%) was lower than that of brown trout meat (44.48+4.20%).
o Rainbow trout meat exhibited better technological properties; however, brown trout meat nutritional value was superior.
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ABSTRACT

Background: Fish meat is outlined with high nutritional value having essential amino
acids, unsaturated fatty acids, mineral and vitamins. In this short report, we compared the
meat quality of rainbow trout (Oncorhynchus mykiss) and brown trout (Salmo trutta
fario) farmed in Bulgaria.
Methods: Ten fishes from each species were purchased from a fish farm and their
morphological parameters were determined. The technological properties of meat were
analyzed such as water holding capacity and cooking loss as well as chemical composi-
tion such as water content, protein, fat, dry matter, and ash. Results were processed by
STATISTICA 6.0 software.
Results: Higher values were significantly determined in brown trout for standard body
length (p<0.05), body height (p<0.001), and body width (p<0.01); while differences in
total body length were not relevant (p>0.05). Water holding capacity of rainbow trout
meat (9.49+3.86%) was considerably better (p<0.001) than that of brown trout meat
(15.85+1.11%). Cooking loss in rainbow trout (31.78+6.17%) was lower (p<0.001) than
that of brown trout meat (44.48+4.20%). Protein, fat, and dry matter contents were higher
in brown trout (p<0.001). No statistically significant differences were found out with
respect to ash content (p>0.05).
Conclusion: Meat of rainbow trout cultivated in Bulgarian farm exhibited better techno-
logical properties than that of cultivated brown trout; however, nutritional value of brown
trout meat was superior.

© 2019, Shahid Sadoughi University of Medical Sciences. This is an open access article

under the Creative Commons Attribution 4.0 International License.

Introduction

Fish meat is outlined with high nutritional value having high pH and water activity as well as high contents of
essential amino acids, unsaturated fatty acids, mineral unsaturated fatty acids and free amino acids which are
and vitamins. Nevertheless, it is easily spoiled due to the responsible for its susceptibility to microbial and oxida-
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tive degradation (Alasalvar et al., 2011).

Rainbow trout (Oncorhynchus mykiss) is among the
most frequently farmed species in the world, as it grows
rapidly, becomes easily adapted to various environmental
conditions and has a high economic and nutritional value
(Coskun et al., 2016). Brown trout (Salmo trutta fario) is
spread in Europe, North America, Africa, Asia, Australia,
New Zealand, and Papua New Guinea. Brown trout is
important for recreational and commercial fishing, and is
also farmed in aquaculture systems (Rawat et al., 2011).
The major goal of this brief report was to determine the
quality of meat from rainbow trout as well as brown trout
distributed in Bulgaria.

Materials and methods

Sampling

Ten samples of rainbow trout and 10 samples of brown
trout were purchased from a fish farm in Bulgaria where
they were fed three times a day with “Aqua garant UNI”
extruded trout feed with granule size of 6 mm. Feed was
produced by Garant-Tiernahrung Gesellschaft m.b.H.
(Austria), and its nutritional content is presented in Table
1. The fishes were ethically euthanized at the farm based
on standard guideline (Yanong et al., 2007) and transport-
ed in a cool bag at 3 °C to the lab of the Aquaculture Unit
of the Trakia University, Bulgaria.

Morphological traits of rainbow trout and brown trout

Linear measurements were done by the protocol of
Demchenko and Tkachenko (2017), measuring total body
length (longitudo totum corporis-L), standard body
length (longitudo corporis-1), body height (altitudo
corporis maxima-H), body width (latitudo corporis-D),
and intestinal and stomach length. Individual live body
weight, carcass weight, and visceral weight were deter-
mined with precision of 0.1 g.

Technological properties of rainbow trout and brown
trout meat

Fishes were filleted and technological properties of their
meat were analyzed. Water Holding Capacity (WHC) was
determined by the method of Balev et al. (2017). Values
were expressed as percentage of released water from
sample weight. Cooking losses were expressed as
percentages of meat losses after cooking in an oven. The
method comprised achievement of a core temperature of
76 °C in sample center for 25 min as described by
Bastias et al. (2017). The hepatosomatic index and the
yield were calculated according to Everaarts et al. (1993)
and Bosworth et al. (2004), respectively.

38

Proximate analysis of rainbow trout and brown trout
meat

Meat samples were prepared according to AOAC
(2005; method 983.18). Water content was analyzed by
drying of samples (AOAC 1995; method 950.46). Protein
content was calculated using Kjeldahl assay by an auto-
mated system (Kjeltec 8400; FOSS, Sweden). Fat content
was evaluated by Soxhlet extraction method using Soxtec
2050 automated system (FOSS, Sweden). Also, ash
content was assessed by burning of the samples at 550 °C
for 8 h in a muffle furnace (MLW, Germany).

Statistical analysis

Results were processed by STATISTICA 6.0 software
(StatSoft Inc., 2002) and presented as mean and standard
deviations.

Results and discussion

Data about morphological traits of both trout species
are listed in Table 2. Higher values were significantly
determined in brown trout for standard body length
(p<0.05), body height (p<0.001), and body width
(p<0.01); while differences in total body length were not
relevant (p>0.05). Insignificant differences between the
species were identified for intestinal length (p>0.05),
unlike stomach length that was statistically significantly
higher in brown trout (p<0.001). At the background of
similar total body length, brown trout had considerably
higher live body weight (p<0.001). Despite the weight
differences, there were no statistically significant varia-
tions with respect to slaughter yield (p>0.05). Our results
were comparable to those of Bermejo-Poza et al. (2015),
reporting 83.6% yield and 1.64% hepatosomatic index in
rainbow trout with average body weight of 353 g reared
in cages located in the province of Guadalajara, Spain.
Similarly, Marty-Mahé et al. (2004) found out 90% yield
in brown trout weighing 3872 g on the average cultivated
in cages at Camaret, France.

We found that technological properties of meat differed
significantly between rainbow and brown trout. WHC of
rainbow trout meat (9.49+3.86%) was considerably better
(p<0.001) than that of brown trout meat (15.85+1.11%).
Cooking loss in rainbow trout (31.78+6.17%) was lower
(p<0.001) than that of brown trout meat (44.48+4.20%).
In accordance with the present survey, Martelli et al.
(2014) reported similar WHC values of meat of rainbow
trout (9.74%) nourished in Trentino-Alto Adige, Italy. In
rainbow trout meat originated from Lebanon, WHC, and
cooking loss was 1.68 and 17.80%, respectively (El
Rammouz et al., 2013). Unlike our data, Bermejo-Poza et
al. (2015) demonstrated higher WHC (68.4%) in meat of
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Table 1: Nutritional content in extruded feed “Aqua garant UNI”

Parameters Manufacturer’s specification
Crude protein (%) 42.00
Crude fat (%) 16.00
Crude fibre (%) 2.50
Water (%) 7.62
Lysine (%) 1.68
Methionine+cysteine (%) 2.84
Calcium (%) 1.42
Phosphorus (%) 1.40
Chlorides (%) 1.84
Metabolisable energy (MJ/kg) 18.20
Metabolisable energy (kcal/kg) 4352

-1 kg compound feed contains: vitamin A-10000 IE; vitamin D3-1500 IE; vitamin-E-200 mg; vitamin K-3 mg; thiamine-10 mg; riboflavin-15 mg;
pyridoxine-8 mg; vitamin B1,-0.02 mg; nicotinic acid-40 mg; folic acid-3 mg; biotin-0.3 mg
-1 kg compound feed contains: Fe-145 mg; Mn-67 mg; Cu - 16 mg; Zn-68 mg; J-1.5 mg; Co-0.5 mg; Se-0.6 mg

Table 2: Morphological traits of rainbow trout (Oncorhynchus mykiss) and brown trout (Salmo trutta fario) farmed in Bulgaria

Parameter Rainbow trout ) Brown trout P value
(Oncorhynchus mykiss) (Salmo truta fario)

Total body length (mm) 271.89+15.19 281.00+11.74 NS
Standard body length (mm) 231.11+13.18 245.50+11.65 *
Body height (mm) 28.44x3.71 38.20+4.96 falaled
Body width (mm) 62.11+5.95 72.50+7.89 *x
Intestinal length (mm) 157.89+23.35 151.00+24.13 NS
Stomach length (mm) 30.4445.00 61.50+10.01 Fokek
Live body weight (g) 236.89+48.44 333.60+32.87 kel
Intestinal weight (g) 9.72+£3.38 21.42+3.83 Fokek
Stomach weight (g) 8.20+3.68 11.4246.17 NS
Liver (g) 3.35+0.56 6.09+0.61 kel
Heart (g) 0.45+0.11 0.47£0.15 NS
Pancreas (g) 0.34+0.12 0.54+0.07 *
Carcass weight without viscera and gills (g) 195.33+39.62 278.70+25.40 Fokek
Slaughter yield (%) 82.52+3.05 83.61+1.94 NS
Hepatosomatic index (%) 1.74+0.28 2.21+0.36 joled

NS: non-significant; *: p<0.05; **: p<0.01; ***: p<0.001

Table 3: Proximate analysis of rainbow trout (Oncorhynchus mykiss) and brown trout (Salmo trutta fario) meat farmed in Bulgaria

Rainbow trout
Parameter

Brown trout
P value

(Oncorhynchus mykiss) (Salmo truta fario)
Water content (%) 73.80+0.08 71.25+0.13 faiaked
Protein (%) 18.24+0.05 19.16+0.05 falaal
Fat (%) 6.56+0.07 8.19+0.08 falaal
Dry matter (%) 26.20+0.08 28.75+0.13 falaal
Ash (%) 1.40+0.03 1.41+0.02 NS

NS: non-significant; *: p<0.05; **: p<0.01; ***: p<0.001

rainbow trout grown in cages located in the Guadalajara
province of Spain.

The water, protein, fat, dry matter, and ash contents of
meat from rainbow and brown trout are presented in
Table 3. Water content differed substantially with higher
values in rainbow trout (p<0.001). Protein, fat, and dry
matter contents were higher in brown trout (p<0.001).

The water and protein levels seen in the current survey
were in agreement with those reported by Souza et al.
(2015); these researchers stated that water and protein
contents of rainbow trout cultivated in Espirito Santo
state, Brazil were 72.30 and 18.42%, respectively. Also,
Marty-Mahé et al. (2004) affirmed that rainbow and
brown trout meat originated from France contained 8%
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fat. However, Nistor et al. (2014) reported lower dry
matter content (24.79%) in rainbow trout meat in Roma-
nia than that we found. In the current survey, no statisti-
cally significant differences were found out with respect
to ash content (p>0.05). In Brazil, Souza et al. (2015)
observed higher ash content of rainbow trout meat
(1.70%). In another research in Turkey, Yesilayer and
Geng (2013) analyzed the quality of meat in wild brown
trout and established 74.80% water content, 18.1%
proteins, 2.7% fats, and 1.6% mineral substances. Fish
meat nutritional quality varies depending on the
geographical origin, farming method, and season.
Moreover, these variations may be due to different diet
composition (Mairesse et al., 2006). On the other hand,
genetic differences affect growth performance and feed
utilization, and therefore also have influence on the fish
meat quality (Martelli et al., 2014).

Conclusion

Meat of rainbow trout cultivated in Bulgarian farm
exhibited better technological properties than that of
cultivated brown trout; however, nutritional value of
brown trout meat was superior.

Author contributions

G.Z. and D.S. contributed equally to study designing,
experimental work, data analysis, and manuscript
writing. Both authors read and approved the final
manuscript.

Conflicts of interest

There was no conflict of interest.

Acknowledgements

The authors thank support of Bukovets fish farm,
Tvarditsa, Bulgaria. This research was ethically carried
out according to the local institutional review board.

References

Alasalvar C., Miyashita K., Shahidi F., Wanasundara U. (2011).
Handbook of seafood quality, safety and health applications.
John Wiley and Sons, UK.

Association of Official Analytical Chemists (AOAC). (1995). Offi-
cial methods of analysis. Association of Official Analytical
Chemists. method 950.46. 16" edition. Washington D.C.

Association of Official Analytical Chemists (AOAC). (2005). Offi-
cial methods of analysis. Association of Official Analytical
Chemists. 18" edition. method 983.18. Washington DC.

Balev D.K., Vlahova-Vangelova D.B., Dragoeva P.S., Nikolova
L.N., Dragoev S.G. (2017). A comparative study on the quali-
ty of scaly and mirror carp (Cyprinus carpio L.) cultivated in

Journal website:

40

conventional and organic systems. Turkish Journal of
Fisheries and Aquatic Sciences. 17: 395-403. [DOI: 10.4194/
1303-2712-v17_2_19]

Bastias J.M., Balladares P., Acufia S., Quevedo R., Mufioz O.
(2017). Determining the effect of different cooking methods
on the nutritional composition of salmon (Salmo salar) and
chilean jack mackerel (Trachurus murphyi) fillets. PLOS One.
12: e0180993. [DOI: 10.1371/journal.pone.0180993]

Bermejo-Poza R., De la Fuente J., Pérez C., Lauzurica S., Gonzélez
E., Diaz M.T., Villarroel M. (2015). The effect of intermittent
feeding on the pre-slaughter fasting response in rainbow trout.
Aquaculture. 443: 24-30. [DOI: 10.1016/j.aquaculture.2015.
03.007]

Bosworth B.G., Wolters W.R., Silva J.L., Chamul R.S., Park S.
(2004). Comparison of production, meat yield, and meat quali-
ty traits of NWAC103 line channel catfish, Norris line channel
catfish, and female channel catfishxmale blue catfish F1
hybrids. North American Journal of Aquaculture. 66: 177-183.
[DOI: 10.1577/A03-032.1]

Coskun O.F., Aydin D., Duman F. (2016). Comparison of some
blood parameters of rainbow trout (Oncorhynchus mykiss)
living in running and still water. Iranian Journal of Fisheries
Sciences. 15: 497-507.

Demchenko V.0., Tkachenko M.Y. (2017). Biological characteris-
tics of the round goby, Neogobius melanostomus (Pallas,
1814), from different water bodies. Archives of Polish Fisher-
ies. 25: 51-61. [DOI: 10.1515/aopf-2017-0006]

El Rammouz R., Abboud J., Abboud M., El Mur A., Yammine S.,
Jammal B. (2013). pH, rigor mortis and physical properties of
fillet in fresh water fish: the case of rainbow trout
(Oncorynchus mykiss). The Journal of Applied Sciences
Research. 9: 5746-5755.

Everaarts J.M., Shugart L.R., Gustin M.K., Hawkins W.E., Walker
W.W. (1993). Biological markers in fish: DNA integrity,
hematological parameters and liver somatic index. Marine
Environmental Research. 35: 101-107. [DOI: 10.1016/0141-
1136(93)90021-Q]

Mairesse G., Thomas M., Gardeur J.N., Brun-Bellut J. (2006). Ef-
fects of geographic source, rearing system, and season on the
nutritional quality of wild and farmed Perca fluviatilis. Lipids.
41:221-229. [DOI: 10.1007/s11745-006-5091-9

Martelli R., Franci O., Lupi P., Faccenda F., Parisi G. (2014).
Physico-chemical traits of raw and cooked fillets of rainbow
trout (Oncorhynchus mykiss) from different strains and farms.
Italian Journal of Animal Science. 13: 693-702. [DOI: 10.
4081/ijas.2014.3417]

Marty-Mahé P., Loisel P., Fauconneau B., Haffray P., Brossard D.,
Davenel A. (2004). Quality traits of brown trouts (Salmo
trutta) cutlets described by automated color image analysis.
Aquaculture. 232: 225-240. [DOI: 10.1016/S0044-8486(03)
00458-7]

Nistor C.E., Pagu B.l., Albu A., Pasdrin B. (2014). Study of meat
physical-chemical composition of three trout breeds farmed
in salmonid exploitations from Moldova. Scientific Papers
Animal Science and Biotechnologies. 47: 190-195.

Rawat M.S., Bantwan B., Singh D., Gusain O.P. (2011). Status of
brown trout (Salmo trutta fario L.) in Garhwal Himalaya with
a note on it morphometric characteristics. Environment
Conservation Journal. 12: 47-52.

Souza M.L.R.D., Macedo-Viegas E.M., Zuanon J.A.S., Carvalho
M.R.B.D., Goes E.S.D.R. (2015). Processing yield and chemi-
cal composition of rainbow trout (Oncorhynchus mykiss) with
regard to body weight. Acta Scientiarum, Animal Sciences. 37:
103-108. [DOI: 10.4025/actascianimsci.v37i2.24165]

Yanong R.P., Hartman K.H., Watson C.A., Hill J.E., Petty B.D.,
Francis-Floyd R. (2007). Fish slaughter, killing, and euthana-
sia: a review of major published US guidance documents and
general considerations of methods. CIR1525. University of
Florida, Institute of Food and Agricultural Sciences.

Yesilayer N., Geng¢ N. (2013). Comparison of proximate and fatty
acid compositions of wild brown trout and farmed rainbow
trout. South African Journal of Animal Science. 43: 89-97.
[DOI: 10.4314/sajas.v43i1.11]

http://www.jfghc.com


http://dx.doi.org/10.18502/jfqhc.6.1.457
https://jfqhc.ssu.ac.ir/article-1-517-en.html
http://www.tcpdf.org

