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Pesiome

N3cnensaHeTo e NpoBeeHO BbPXY ABa BMAa - AbroBa NbeTbpBa (Oncorhynchus mykiss) n cvuseH (Salvelinus
fontinalis) — Hal-LUMPOKO OTIMeXaaHUTe MbCTLPBOBU prbK B CeBepon3TouHaTa YacT Ha PymMbHuS. 3a oLeHKa Ha Ka4yecTBOTO
Ha MecoTO Ha MbCTbpBaTa 1 CMBEHa ca HanpaBeHW XUCTONOMMYHM NPOYYBaHUS Ha MYCKYNHUTE BrakHa. B nscnensaxerto ca
M3MOon3BaHu ABYNETHU U TPUNETHM pubu. MyckynuTe ca 6unm nogbpaHu ¢ OTYMTaHe Ha Bb3pacTTa UM XuBaTa Maca Ha
pubute. [JaHHWTe ca 06paboTeHn cTaTUCTUYeCkm, a pe3ynTaTuTe ca aHanuampaHu 1 MHTepnpeTupann. CpaBHUTENHUAT
aHanu3 nokasea, Ye ca Hanmuue 3HauuTerHM pasnuuna Mexagy ABaTta Bua no OTHOLIEHWe Ha TeNecHOTO pasBuTune v
febenvHata Ha MycKynHWTe BnakHa. XUCTOMOTMYHUAT aHanms e nokasasn CbLUEeCTBEHW U3MEHEHWS Ha CTPyKTypaTa u
febenuHara Ha MyCKymnHWTe BrakHa npu U3MeHeHWe Ha Macarta 1 Bb3pacTTa.

Abstract

Research was carried out on two trout species, rainbow trout (Oncorhynchus mykiss) and brook trout (Salvelinus
fontinalis), which are the most farmed salmonid species in N-E part of Romania. To assess the meat quality of rainbow and
brook trout we considered that it's necessary to make some histological investigations about muscle fiber diameter. The
research was done using fish of two and three years old. Muscle was systematically sampled and differentiated by age and
body mass and the results were statistically analyzed and interpreted. The comparative statistical analysis revealed significant
differences between the two trout species and according to age was found a different evolution of body mass and implicitly
of muscle fiber diameter. After the histological examination of rainbow and brook trout muscles the conclusion that emerges
is whatever of species, the muscle fiber structure and fineness has a significant trend according to the dynamics of growth
and age.

KniouoBu gymu: Mopchonorusi, XMcTonorms, Myckyrnu, BrnakHa, mbCTbpBa.
Key words: morphology, histological, muscle, fiber, trout.

INTRODUCTION
Studying and understanding the muscle growth features such as texture, which is an important variable of

mechanism of fish is very important and relevant for in the meat quality and is a constant concern for the aquaculture
intensive farming of species for human consumption (Dal  Sector (Dunajski, 1979; Bjermevik, 2003; Boaru, 2010;
Pai-Silva, 2003; Boaru, 2010; Pasarin, 2011). Morphological Pasarin, 2011). To underline how meat texture is dependent
and functional characteristics of muscle fiber differ ~ ©Of muscle fiber diameter, in this paper, we analyzed the
according to species and the stage of evolution (Patruno, muscle samples taken from rainbow (Oncorhynchus
1998; Bugeon, 2003; 2006). The analysis of the muscle mykiss) and brook (Salvelinus fontinalis) trout, of one and
fiber diameter offers the posibiity to appreciate some two years age and the results were presented by species.
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MATERIALS AND METHODS

For the histological analysis of rainbow and brook
trout flesh, samples were collected from fresh biological
material, originating from two trout farms from the NE part
of Romania, Cheita (Neamt County) and ANIVOS (Suceava
County), both species were fed with the same type of food.
Research was effectuated on a number of 200 male and
female individuals of one and two years old, with body
weight ranging between 225 and 428 g.

The research was done using fish of one and two
years old. The muscle strips of 10 mm long and 7-10 mm
thick were put into labeled containers in a formalin solution
Muscle was systematically sampled and differentiated by
age and body mass and the results were statistically
analyzed and interpreted by using Tukey test. Samples were
taken from lateral muscle, separately on species, age and
body mass, and were processed in the Laboratory of
Histopathology belonging to Faculty of Veterinary Medicine
lasi. Muscle fiber diameter was determined by inclusion
technique in paraffin and staining with hematoxylin-eosin.

RESULTS AND DISCUSSION

To clarify the way, in which the meat texture is
connected and correlated with the diameter of muscular
fiber, were made analyses on muscle samples gathered
from the two species.

Based on the realized measurements, we
calculated the average values and statistical indices for
muscle fiber diameter. Analyzing these results we
discovered values very different at the two trout species,
with the mention that the smallest values for muscle fiber
diameter was found at the age of one year for both species
taken in study.

So, after 12 month of growing the diameter of
muscle fiber was 47.9112.25 i in the case of rainbow trout

specimens and 68.39+1.33 p at brook trout specimens,
values which fall into the limits mentioned in the literature
(Nag, 1972; Bud, 2004; Boaru, 2010; P&sarin, 2011). After
24 month of growing the diameter of muscle fiber was
49.48+4.32 p in the case of rainbow trout specimens and
75,32+3.84 | at brook trout specimens (table 1).

The values we obtained for muscle fiber diameter
for the two trout species highlights the changes that appear
in meat texture according to evolution of age and body
mass. Thus, in rainbow trout, it can be seen a slow increase
in muscle fiber diameter from the average of 47.91+1.66 p
at one year age to 49.48+4.32y at two years old. At brook
trout we can see the same increase in muscle fiber diameter
according to age but with higher amplitude. So, if at one
year age the average was 68.39+1.33 j, at two years old
was higher with about 6.93 u. Summarizing, we can observe
that the muscle fiber diameter increases between the two
years with about 3.27% for rainbow trout and with 10.13%
in the case of brook trout.

These results showed us that texture is most
consistent for brook trout meat in comparison with rainbow
trout meat, and we consider that these result mainly appear
due to the lower degree of genetic improvement in this
direction of brook trout.

The comparative statistical analysis by muscle fiber
diameter revealed major differences between the two trout
species. The values of these measurements are not
absolute because, during the histological processing,
fixation and staining, the muscle fibers reduce their volume.
Significant and highly significant statistically are the
differences according to species, age and body mass that
can be observed in table 2.

Exception can be seen in both species between
one year and two years where the differences appear to be
insignificant. Explanation may be that the body mass

Tabnuua 1. JuameTbp Ha MycKynHUTE BakHa ()
Table 1. Diameter of the muscular fibre (u)

Species / Bug n Age / Bb3pacT X + Sx V%
Oncorhynchus mykKiss 50 12 month / meceum 47.91+2.25 30.18
Salvelinus fontinalis 50 12 month / meceuu 68.39+1.33 26.37
Oncorhynchus mykiss 50 24 month / meceuu 49.4844.32 22.45
Salvelinus fontinalis 50 24 month / meceuu 75.32+3.84 23.35

Tabnuua 2. [locToBEPHOCT Ha pasnuknuTe Ha AebennHarta Ha MyCKynHUTE BakHa
Table 2. Significance of difference regarding the muscular fiber diameter

Breed / Bua X+s, X+s, V%
Sf12 vs Om12 68.39£1.33 47.912.25 *p20.001
Sf12 vs Om24 68.39£1.33 49.48+4.32 **p20.001
Om12 vs Om24 47.91x2.25 49.48+4.32 n.s. p<0.05
Sf12 vs Sf24 68.39£1.33 75.32:3.84 n.s. p<0.05
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accumulation between years was smaller, of only 137 g for
brook trout and 185 g for rainbow trout, and in this context
it is clear that for both species meat texture changes with
the age according to body mass and studies and research
conducted by Stickland, 1983; Weatherley, 1988; Kiessling,
1991; 2006, showed an intense correlation between body
weight and muscle fiber diameter.

CONCLUSIONS

Following histological research carried out on
rainbow and brook trout meat we can withdraw several
conclusions:
1. The analysis of rainbow and brook trout flesh revealed
that the muscle fiber diameter varies by species and
change as fish is older;
The muscles with the thick fiber are founded in the dorsal
area of the body while the thin fibers were identified in
the lateral muscles (ribs area);
Species, age and origin, type of food directly influences
the fineness and density of muscle fibers;
Meat texture represents an important variable of quality,
of who depends the increasing of trout production and
species choose by the consumer;
Whatever the species, the fineness of muscle fiber has
a significant trend according to the dynamics of growth
and age.

REFERENCES

Bjarnevik, M., @. Karlsen, J. A. Johnston, A. Kiessling, 2003.
Effect of sustained exercise on white muscle structure
and flesh quality in farmed cod (Gadus morhua L.).
Aquaculture Research 34:55-64.

Bud, I., S. Diaconescu, M. Mudure, 2004. Cresterea crapului
si a altor specii de pesti, Editura Ceres, Bucuresti.
Bugeon,, J., F. Lefevre, B. Fauconneau, 2003. Fillet texture
and muscle structure in brown trout Salmo frutta
subjected to long-term exercise. Aquaculture Research,

34:1287-1295.

Bugeon, J., F. Lefévre, M. Cardinal, A. Uyanik, A. Davenel,
P. Haffray, 2006. Qualité de la chair chez des truites
(Oncorhynchus mykiss) a haut et bas rendements en
filet. 11émes JSMTV - Clermont Fd - p. 203.

Boaru, A., I. Bud, C. Cétoi, I. V. Petrescu-Mag, C. Heged(is,
2010. Variation of muscular fiber diameter in trout,
depending on species and age. AACL Bioflux, 3(5):398-
403.

Dunajski, E., 1979. Texture of fish muscle. Journal of Texture
Studies, 10:301-318.

117

Dal Pai-Silva, M., R. F. Carvalho, C.H. Pellizzon, V. Dal
Pai, 2003. Muscle growth in Nile tilapia (Oreochromis
niloticus): histochemical, ultrastructural and
morphometric study. Tissue and Cell 35(3):179-187.

Hurling, R., J. B. Rodell, H. D. Hunt, 1996. Fiber diameter
and fish texture. J. Fish.Biol., 27, 679-685.

Kiessling, A., T. Storebakken, T. Asgard, K. H. Kiessling,
1991. Changes in the structure and function of the
epaxial muscle of rainbow trout (Oncorhynchus mykiss)
in relation to ration and age I. Growth dynamics.
Aquaculture, 93: 335-355.

Kiessling, A., K. Ruohonen, M. Bjarnevik, 2006. Muscle
fibre growth and quality in fish Arch. Tierz., Dummerstorf
49 (2006), Special Issue, 137-146.

Nag, A.C., 1972. Ultrastructure and adenosine
triphosphatase activity of red and white muscle fibers
of the caudal region of a fish, Salmo gairdneri. The
Journal of Cell Biology, 55:42-57.

Patruno, M., G. Radaelli, F. Mascarello, M. D. Carnevali,
1998. Muscle growth in response to changing demands
of functions in the teleost Sparus aurata (L.) Turing
development from hatching to juvenile. Anat Embryol,
198: 487-504.

Pasarin, B., G. Hoha, E. Costachescu, B.V. Avarvarei, 2011.
Research regarding morphology, structure and physic-
chemical features of the muscles provided from farming
trout (Onchorhyncus mykiss and Salvelinus fontinalis),
Current Opinion in Biotechnology 22S S15-S152.

Stickland, N. C., 1983. Growth and development of muscle
fibres in the rainbow trout (Salmo gairdneri). J Anat,
137:323-333.

Weatherley, A. H., H. S. Gill, A. F. Lobo, 1988. Recruitment
and maximal diameter of axial muscle fibres in teleosts
and their relationship to somatic growth and ultimate
size. J Fish Biol, 33:851-859.

ACKNOWLEDGMENTS
This work was co financed from the Social Fund
through Sectoral Operational Programme Human Resource
Development 2009-2012, number POSDRU/88/1.5/S/
52176 ,Supporting the participation of doctoral students in
doctoral programs”.

Cmamusma e npuema Ha 12.12.2012 e.
PeueHsenm — douy. d-p Jlrodmuna Hukonosa
E-mail: Inn65r@abv.bg


http://www.novapdf.com/
http://www.novapdf.com/

