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Abstract

Trout meat present a series of nutritive qualities, which are mainly conferred by its high
content in complete proteins, lipids with a high unsaturation degree, in lipo and hydrosoluble
vitamins, as well as in mineral salts. To achieve the goals of the current paper was chemically
analysed meat gathered from 60 individuals of rainbow trout, 20 individuals for each age stage
(2nd summer, 3rd summer and 4th summer), so the evaluation of chemical features of meat gathered
from three rainbow batches were realised in according with the actual standards. Research consists
in determination of content in water, dry matter, proteins, lipids and raw ash. Trout from analysed
batches were reared in salmonid units situated in Neam¢ County, and during research those ones
were differentially feed from qualitative and quantitative point of view. At the end of chemical
composition determination of the meat gathered from rainbow trout individuals from those three
experimental batches were obtained values between 23.76 and 27.08% for dry matter, between

18.47 and 19.92 % for proteins, respectively between 4.22 and 5.86 % for lipids.
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INTRODUCTION

Oncorhynchus mykiss breed is one of the
most non-native fish breeds spread at world
level. Normally this breed is native in
tributaries of Pacific Ocean both in Asia and
in North America [6, 14, 4, 11, 14].

Quality of meat gathered from fishes
reared in intensive systems is influenced,
mainly by quality and quantity of assured
feed, by assured micro-climate, by fattening
state, by corporal mass and by slaughtering
age as well as a series of internal factors [2,
15,21, 16].

Feeding represent one of the most important
factors which influence fish rearing, quality of
utilised fodders having a major influence on
sensorial and physical-chemical features of
rainbow trout meat from intensive exploitations
[10].

Chemical features of fish meat represent
one of the most important elements which are
at the base of nutritive value evaluation for
fish meat [8, 11].
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Fish meat present a very good nutritive
value, conferred especially by high content in
complete proteins, in lipids with a high
unsaturation degree, by lipo and hydrosoluble
vitamin, as well as by mineral substances
[17,20,9].

Chemical composition of trout meat
derives from characteristics of muscular tissue.
Muscle is a biological tissue with a high
organisation, with a complex intrinsic
structure, with a unique composition and very
active from biochemical point of view [5, 9].

MATERIAL AND METHOD

Biological — material  utilized for
realization of the current paper was
represented by 60 rainbow  trout

(Oncorhynchus mykiss) individuals of both
sexes, but with different ages, which were
reared in two trout fisheries from Neamt
County. To reach the proposed goals, from
the Dbiological material which were
subjected to the current study were settled
up six experimental batches Li, L2, L3, La,
Ls and Le¢ each with 10 individuals per
batch, on three age categories, 2" summer
(Pci+), 3™ summer (Pc2+) and 4" summer
(PC3+).
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During research trout from
experimental batches were differentially
feed, so rainbow trout from batches Li, L3,
Ls were reared in ground ponds with
natural feed and also with artificial feed.
Feeding of trout was manually made, with
extruded granulated fodders, having a
protein level between 40-45% raw protein,
feed being administrated in one meal per
day (10 o’clock in the morning), and the
daily administrated feed, function of fish
weight and water temperature, represented
up to 1.2% from corporal mass of trout.

Individuals of rainbow trout from
batches Lz, L4, Ls were reared in concrete
ponds, consumption feed being represented
by extruded granular fodders with a protein
level between 40-45% raw proteins.
Fodders were daily administrated in 2
meals, (at 10 am and at 16 pm). Daily
quantity of administrated feed represented
up to 1.8% from corporal mass of trout.

Samples’ processing was realised in
according with the nowadays research
methods, in research laboratories from
UASVM lasi [18, 22, 23, 24, 17, 1, 25].

Corporal mass of rainbow trout
individuals from those six batches was
determined by individual weighting using a
precision balance.

For determination of chemical features
for trout meat were gathered samples from
side musculature of individuals from those
six experimental batches.

Determination of water content in rainbow
trout meat was realised through indirect
method, as follows: first was determined dry
matter and moisture content was calculated by
the difference between sample weighted
before drying and the weighted sample after
drying. Samples’ drying in oven was made at a
temperature between +100 - +105°C, till a
constant mass was reached. This referential
method is standardized in all countries because
it is characterized by a very good precision
[17,25].

Meat content in proteins was determined
through Kjeldahl method which consists in
warming of nitrogen from  organic
combinations and its transformation in
ammonium sulphate, using sulphuric acid in
presence of a catalyser. By adding a strong

base, ammonium is released, and by
distillation could be caught in a certain
quantity of acid, with a known normality.
Acid in excess is titred with a base solution
with the same normality and by difference
can be obtained the total nitrogen quantity
[17,22].

Regarding trout meat content in fat, those
one was determined using Soxhlet method
which consists in fat extraction from meat
samples analysed with petroleum ether. So,
were made filter paper envelopes, which
were previously dried at oven at a
temperature of +105°C, for a period of one
hour, after that being chilled in dessicator and
weighted. Further, in each envelope was
introduced a quantity of 5 g of trout meat.
Envelopes with analysed samples were
placed in oven, for 2 hours, and after chilling
in dessicator were again weighted [23].

Mineral content (raw ash) was
determined through calcinations method.
Crucibles with analysed samples were burned
on a gas device till samples’ carbonization,
after that were placed in calcinations oven at
a temperature of +550°C, for 4-5 hours. Were
taken from oven, chilled in dessicator and
weighted at an analytical balance. In the end
crucibles with analysed samples were
replaced in oven for 1-1'2 hours, at same
temperature, operations being repeated till a
constant mass [24, 1].

The obtained data were statistical
processed, calculating: arithmetic mean,
variance, standard mean deviation, variability
coefficient, and difference signification was
establish with Fischer test.

RESULTS AND DISCUSSIONS

To establish chemical features were
collected samples from side musculature of
rainbow trout, which were subjected to
chemical determinations. The obtained data
were utilised for evaluation of chemical
features and global quality of fish meat.

Corporal mass of rainbow trout
individuals presented mean values between
165.33-172.57 g for 2™ summer individuals,
between 249.53-264.01 g for 3™ summer
individuals, respectively between 472.40-
480.06 g for 4™ summer individuals (table 1).
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Analysing the data presented in table 1
could be observed some differences in

evolution of mean values for corporal mass at

trout of third summer.

Table 1 Mean corporal mass (g) and signification between mean of studied batches

Specification| Experimental batches n ii sx (9) V% Min.(g) Max.(g)
be L 10 172.57+4.80 8.80 153.29 190.04
" L, 10 165.33+4.33 8.28 149.07 181.39
Signification between batches’
mean L1 vs. L, = n.s.; F(1.2555) < Fa(4.4138) for 1:18 GL
be Ls 10 264.01+4.36 5.22 24917 282.81
i L, 10 249.53+4.53 5.75 229.31 268.14
S'g”'f'cat'onrzzz’:]ee” batches Ls vs. Le = *; F(5.2930) < Fa(4.4138) for 1:18 GL
Pe Ls 10 480.06+21.14 13.93 405.45 574.09
i Le 10 472.40£11.75 7.86 418.50 516.72
S'gn'f'cat'onr:z::]ee” batches Ls vs. Lg = n.s.; F(0.1003) < Fa(4.4138) for 1:18 GL

The analysed character was homogenous
in case of five batches, obtained values being
in all cases lower than 10%, and for the sixth
batch Ls, evaluation coefficient was of 13.93,
which show a medium homogeneity.

Table 2 Trout meat content in dry matter

In according with data from table 2,
content in dry matter for trout from analysed
batches were between 23.76+0.23% (batch

L») and 27.08+0.09% (batch Le).

; Moisture (%) D.M. (%)
I Experimental = - o <o o
Specification batches n X+ 55 X+ sg V% Min.(%) Max.(%)
Pc L4 10 76.05+0.13 23.95+0.13 1.74 23.45 24.52
" L, 10 76.24+0.23 23.76+0.23 3.09 22.66 25.19
Signification between Ly vs. Ly = n.s.; F(0.4694) < Fa(4.4138) for 1:18 GL
batches’ mean
Pc Ls 10 74.33+0.35 25.67+0.35 4.31 23.36 27.07
2 Ly 10 74.01+0.41 25.99+0.41 5.02 23.14 27.03
Signification between Ls vs. Lq = n.s.; F(0.3629) < Fa(4.4138) for 1:18 GL
batches’ mean
Pc Ls 10 73.07+0.14 26.93+0.14 1.68 26.11 27.51
s Le 10 72.92+0.09 27.08+0.09 1.08 26.69 27.53
Signification between Ls vs. Ls = n.s.; F(0.8289) < Fa(4.4138) for 1:18 GL
batches’ mean
Values obtained for variation coefficient The recorded statistical differences

didn’t over pass 10%, which shown a high
homogeneity inside those six studied rainbow
trout batches.
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Table 3 Trout meat content in proteins

Specification| Experimental batches n iis; (%) V% Min.(%) Max.(%)

o L 10 18.47£0.14 2.39 17.81 19.03
" L 10 18.96:0.08 1.29 18.38 19.15

S'g”'f'cat'ongit;"r’]ee” batches Ly vs. Lo = *; F(9.3632) < Fa(4.4138) for 1:18 GL

o L 10 19.16£0.13 223 18.45 19.73
2 L 10 19.530.12 1.98 18.74 19.95

S'gn'f'cat'ongzt;"r’fe” batches Lsvs. Le = n.s.; F(4.2800) < Fa(4.4138) for 1:18 GL

o s 10 19.580.12 247 18.78 20.05
o Lo 10 19.920.09 1.44 19.27 20.21

S'g”'f'cat'onr:eet;"r’]ee” batches Ls vs. L = n.s.; F(4.3457) < Fa(4.4138) for 1:18 GL

In according with realised research
regarding trout meat content in proteins,
analysed trout meat had a mean content in
proteins between 18.47+0.14%, as it was
recorded for batch L and 19.924+0.09%, as it
was determined for individuals of fourth
summer from batch L (table 3).

Significant statistical differences were
recorded only between batch L: and Lo, at
trout of second summer.

Table 4 Trout meat content in lipids

At the end of determinations for lipids
content in trout meat were obtained mean
values of 4.22% and 4.60% for rainbow trout
individuals of second summer, mean values
of 4.98% and 5.31% for individuals of third
summer, respectively mean values between
5.73-5.86% in case of trout of forth summer
(table 4).

Specification| Experimental batches n iis; (%) V% Min.(%) Max.(%)

o L 10 4.22+0.11 8.25 3.69 4.98
" L, 10 4.60+0.12 8.38 3.98 5.11

Signification r::t:;ee” batches L, vs. Ly = *; F(5.4045) < Fa(4.4138) for 1:18 GL

o L 10 4.980.11 7.01 437 545
2 L, 10 5312013 8.02 456 5.89

S'g”'f'cat'onr:eet;"r’]ee” batches Lsvs. Le = n.s.; F(3.5709) < Fa(4.4138) for 1:18 GL

o Ls 10 5.730.10 525 519 6.22
s Le 10 5.86+0.12 6.52 5.26 6.45

S'g”'f'cat'°”:1zt;"r’fe” batches Lsvs. Lg = n.s.; F(0.6932) < Fa(4.4138) for 1:18 GL

Significant statistical differences were
observed only between mean values obtained
for trout of second summer from batches L
and Lo, and variation coefficient didn’t over
pass 10%, which indicate an increased
homogeneity inside analysed batches.

As a result of determination of raw ash
content in trout meat weren’t observed

major differences between studied trout
batches, so the obtained mean values were
between 1.12-1.21% (table 5).

Studied character was homogenous, fact
proven by the lower values of variation
coefficient (V%=4.55-7.71), and recorded
statistical differences being insignificant.
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Table 5 Trout meat content in ash

Specification| Experimental batches n iisy (%) V% Min.(%) Max.(%)

o L 10 112+0.03 770 0.98 122
" L, 10 1.17+0.03 6.78 1.06 1.35

S'gn'f'ca“°”:fet;’;ee” batches Ly vs. Lp = n.s.; F(1.4748) < Fa(4.4138) for 1:18 GL

o ™ 10 1.1520.03 771 1.01 128
o L, 10 1.1840.02 6.06 1.08 129

S'gn'f'ca“ongzt;"r’fe” batches Ly vs. L = n.s.; F(0.4802) < Fa(4.4138) for 1:18 GL

o L 10 1.2120.03 6.93 1.05 137
s Ls 10 1.15+0.02 455 1.06 123

S'gn'f'ca“onrgeet;"fe” batches Ls vs. L = n.s.; F(4.1776) < Fa(4.4138) for 1:18 GL

The obtained mean values at the end of
determinations of chemical features of
rainbow trout meat for all those six
experimental batches are in according with
the values cited in literature for this fish
breed [7, 3, 19, 8, 12, 9].

CONCLUSIONS

Chemical features of analysed trout meat
were influenced both by slaughtering age of
trout but mostly by the quantity and quality
of administrated feed.

As a result of the current research we
recommend feeding of rainbow trout with
granulated artificial feed in two allowances
per day and with a daily feed administrated
quantity of 1.8% from trout corporal mass
and its capitalization at the age of third
summer, because at this age trout meat
present the best values for chemical features.

Acknowledgments:  This paper was
published under the frame of European
Social Fund, Human Resources Development
Operational Programme 2007-2013, project
no. POSDRU/159/1.5/S/132765.

REFERENCES

[1] Albu Aida: Evaluarea reziduurilor de metale
grele si nitrati/nitriti din componenta vegetald a
lantului trofic i a riscului lor pentru consumatori.
Teza de doctorat, USAMYV Iasi, 2010.

[2] Bandarra N.M., Batista 1., Nunes M.L., Empis
J.M. and Christie W.W.: Seasonal changes in lipid
composition of Sardine (Sardine pilchardus). ]
Food Sci. 62(1): 40-42, 1997.

[3] Boaru Anca: Cercetari comparative privind
efectul unor tehnologii de hranire diferentiata a

reproducatorilor de pastrav curcubeu si fantanel
asupra indicilor de reproductie, de productie si
economicitate. Tezd de doctorat, USAMV Cluj-
Napoca, 2010.

[4] Bud L., Ionescu O., Vladau V.V., Pop S.: Pestii
din apele reci. Pastravii. Editura Risoprint, Cluj-
Napoca, 2007.

[5] Bud I, Vladau V., Nadasan M.: Tratat de
crestere a pestilor. Editura Texte. Dej, 2010.

[6] Jonsson N., Jonsson B., Hansen L. P., Aass P.:
Coastal movement and growth of domesticated
rainbow trout (Oncorhynchus mykiss (Walbaum)) in
Norway. Ecology of Freshwater Fish, 1993

[7] Kaushik S.J.: Nutrient requirements, supply
and utilization in the contest of carp culture.
Aquaculture, 129, 225-24, 1995.

[8] Mocanu (Cretu) Mirela et al.: The biochemical
evaluation of aquaculture rainbow trout meat, in
condition of probitics administration. Lucrari
stiintifice. Seria Zootehnie, 2012.

[9] Nistor C.E.: Contributii la cunoasterea calitatii
carnii de pastrav crescut in bazine piscicole din
Moldova. Teza de doctorat. USAMYV Iasi, 2013.
[10] Okumus I. and Mazlum M.D.: Evaluation of
commercial trout feeds: Feed consumption,
growth, feed conversion, carcass composition and
bioeconomic analysis. Turkish Journal of Fisheries
and Aquatic Science, 2: 101-107, 2002

[11] Pagu I.B., Nistor C.E., Avarvarei B.V.,
Pasarin B.: Study on the evolution of some
morphological characteristics of Oncorhynchus
mykiss species in different development stages,
farmed in Neamt County. USAMV lasi. Lucrari
stiintifice. Seria Zootehnie, vol 58, 2012.

[12] Pagu 1.B.: Contributii la stabilirea varstei si
greutdtii corporale optime de valorificare a speciei
de pastrav Oncorhynchus mykiss. Teza de doctorat,
USAMV Iasi, 2013.

[13] Pagu IB., Nistor C.E., Magdici E.,
Barbacariu A.C., Polenschi C., Pasarin B.:
Cercetari privind continutul in minerale al carnii

- 140 -

EmrmA rticle licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License (http://creati

4.0/)




Scientific Papers-Animal Science Series: Lucrari Stiintifice - Seria Zootehnie, vol. 64

de pastrdav curcubeu hranit diferentiat. Bulletin
USAMYV Cluj ISSN 1843-5262, 2014.

[14] Pasarin B.: Salmoniculturd. Editura “Ion
Ionescu de la Brad”, lasi, 2007.

[15] Rasmussen R.S., Ostenfeld T.H., Runsholdt
B., and Mclean E.: Growth and feed utilization of
rainbow trout subjected to changes in feed lipid
concentrations, Aquaculture International 8, 2000.
[16] Tang H.G., Chen L.H., Xiao C.G. and Wu,
T.X.: Fatty acid profiles of muscle from large
yellow croaker (Pseudosciaena crocea R.) of
different age. J Zhejiang Univ Sci. 10(2), 2009.
[17] Usturoi M.G., Pasarin B., Boisteanu P., Fotea
Lenuta: Industrializarea pestelui. Editura Ion
Ionescu de la Brad, Iasi, 2009.

[18] Vacaru-Opris 1., Usturoi M.G.: Tehnologia
industrializarii produselor de origine animala.
Caiet de lucrari practice. Centrul de multiplicare
U.A.L, Iasi, 1994.

[19] Vrani¢ D., Trbovi¢ D., Dinovi¢ J., Teodorovi¢
V., Spiri¢ A., Milijasevi¢ M., Petronijevi¢ R.: Mlad i
konzumna kalifornijska pastrmka (Oncorhynchus
mykiss): hemijski i masnokiselinski sastav.

Medunarodni simpozijum tehnologije hrane za
zivotinje-12. Medunarodni simpozijum “NODA”,
Novi Sad, 2010.

[20] Vrani¢ D., Dinovié-Stojanovié¢ J., Spiri¢ A.:
Rainbow trout (Oncorhynchus mykiss) from
aquaculture - meat quality and importance in the
diet. International 56" Meat Industry Conference,
Beograd, UDK: 639.211.05:637.04, 2011.

[21] Yildiz M., Sener E. and Timur M.: The
effects of seasons and different feeds on fatty acid
composition in fillets of cultured gilthead sea
bream (Sparus aurata L.) and European sea bass
(Dicentrarchus labrax L.) in Turkey. Turk. J. Vet.
Anim. Sci. 30: 133-141, 2006.

[22] SR ISO 937:2007 - Carne si produse din
carne. Determinarea substantelor proteice.

[23] SR ISO 1443:2008 - Carne si produse din carne.
Determinarea continutului de grasime totala.

[24] SR ISO 936:2009 - Carne si produse din
carne. Determinarea cenusii totale.

[25] SR ISO 1442:2010 - Carne si produse din
carne. Determinarea umiditatii. Metoda de refering

- 141 -

EmrmA rticle licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License (http://creati org/li s/t 4.0/)




