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The aim of this study was to evaluate the utility value and meat quality of two groups of ra-
inbow trout. The study involved 18 trouts fished on the farm localized in the Lublin voivode-
ship, which were divided into two groups of assortment: S – up to 350 g (n=10) and D – above 
350 g (n=8). Both groups of fish, despite the substantial difference in their weight, had the 
similar share of meat in the fish (51-52%). Meat of larger trout (over 350 g) was characterised 
by more favorable chemical composition.
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Production of rainbow trout in Poland in the last 30 years has been developing very dy-
namically (growing by approx. 8.3% annually), in 2006 reaching 17 thousand tonnes and 
exceeding the production volume of carp [11]. 

Average fish consumption in Poland is approx. 13 kg per capita, of which the greatest 
consumption level among domestic freshwater fish is recorded for rainbow trout (in 2008 
amounting to 0.44 kg live weight) [4]. 

Increased imports of Norwegian salmon, observed in Poland over the recent years, and 
its relatively high price have contributed to the growing demand for large trout, which is 
to be consumed “salmon style”, i.e. fish with mean individual weight exceeding 1.5 kg. It 
also needs to be remembered that large rainbow trout are characterised by superior taste 
and dietary value. Most commercially available trout are fish aged over 1 year and indi-
vidual body weight ranging from 300 to 600 g. In contrast, within this species small fish 
are considered to be of lower utility value. This results mainly from greater losses during 
preliminary processing and their lower fat content, as a rule leading to a greater water 
content in meat [6].

The aim of this study was to assess utility value and meat quality in rainbow trout de-
pending on body weight of fish. 



70

P. Skałecki et al.

Materials and methods

Analyses were conducted on 18 rainbow trout, caught in a fish farm in the Lubelskie 
province. Based on their body weight (in g) the fish were assigned to two grade classes 
in accordance with the Polish Standard, i.e. S – max. 350 g (n=10) and D – over 350 g 
(n=8).

Total length of fish and their body length (in cm) were measured using a ruler. Prelimi-
nary processing consisted in scaling (removal of scales from their skin), gutting (opening 
of the body cavity, removal of the gut and blood clots), beheading (separation of the head 
from the rest of the body) and fin removal (cutting off the caudal, dorsal, pectoral and ven-
tral fins at approx. 0.5 cm from their base). 

Physico-chemical quality of meat was evaluated based on the following measurements: 
pH – with a TYP pH-meter with a glass electrode, electrical conductivity (mS/cm) – with 
a PQM I/Kombi apparatus, lightness (CIE L*) of fresh-cut fillet surface after 30-minute 
exposure using a Minolta CR-310 apparatus (CIE, 1976). Measurements of the physico-
chemical properties were taken after 24-hour cold storage at a temperature of +4°C.

Conventional methods were applied to determine the basic chemical composition of 
meat, i.e. water content by drying (103°C) according to the PN-ISO 1442:2000 standard; 
ash – by incineration in a muffle furnace (550°C) according to PN-ISO 936:2000; crude 
protein according to Kjeldahl with a Büchi B-324 apparatus according to PN-75/A-04018/
A23:2002; fat according to Soxhlet (using n-hexane as a solvent) with a Büchi B-811 ap-
paratus according to PN-ISO 144:2000. Gross and net energy were calculated based on the 
contents of crude protein and fat. Calculations were performed using physical values (for 
protein 5.65 kcal=23.64 kJ, for fat 9.45 kcal=39.54 kJ) and physiological (Atwater) energy 
equivalents (for protein 4.0 kcal=16.76 kJ, for fat 9.0 kcal=37.66 kJ). 

Statistical analysis was performed using a one-way analysis of variance with the Stat-
Soft STATISTICA ver. 6.0 programme, while the significance of differences was determi-
ned using Tukey’s test (P≤0.05 and P≤0.01).

Results and Discussion

Results of biometric measurements are presented in Table 1. As it could have been 
expected, trout of grade D, in comparison to grade S, were characterised by significantly 
(P≤0.01) greater mean body dimensions, while the share of meat in the body was compa-
rable (S – 51.1%, D – 52.0%).  

A lower meat content in rainbow trout was reported by Litwińczuk et al. [7], i.e. for 
fish with a body weight of up to 0.3 kg it was 45.61%, while for those above 0.3 kg it was 
49.16%. However, this difference was statistically non-significant. 

The course of glycolytic changes in the muscle tissue of animals is affected by numero-
us factors before, during and after slaughter, the most important of which include animal 
handling and the occurrence of a stress response [10]. In this study meat of trout from the 
compared grades did not differ significantly in terms of pH and electrical conductivity 
(EC). Meat of fish from grade D was significantly (P≤0.01) lighter (Table 2). In turn, Li-
twińczuk et al. [7] showed significant differences in pH of meat from small trout of max.  
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0.3 kg (7.17) in comparison to heavier fish (6.29). According to Marx et al. [8] the bounda-
ry value of pH24 for fresh fish meat is 6.5. According to a study by Yao et al. [13], electrical 
conductivity is connected with selected indexes of muscle tissue freshness in carp during 
storage. 

The shares of chemical components in trout meat differed significantly (P≤0.01) de-
pending on body weight of fish (Table 3). A greater share of water (by 2.67 pp) and lower 
shares of ash (by 0.41 pp), protein (by 2.8 pp) and fat (by 1.32 pp) as well as a lower calorie 
content were recorded in meat of grade S rainbow trout. A consequence of greater water 
contents and lower crude protein contents was a significantly higher hydration rate in mu-
scle protein (water:protein proportion) in trout of grade S.

The chemical composition of fish meat, apart from genetic factors, depends also on 
water quality parameters (pH and temperature), feed type and intake, as well as physical 
activity, age and body size of fish [1, 3, 9]. Many authors indicate that fat content increases 
with fish size, which to a considerable degree is connected with nutrition. In contrast, an 
inversely proportional dependence is observed for water content [5, 12]. In earlier studies 
Litwińczuk et al. [7] also showed a significantly greater fat content (by almost 2 pp) in the 

Table 1
Morphometrical measurements of fish 

Specification
Group

S D

x SD x SD

Body weight (g) 168.46A 28.57 403.93B 40.39

Total length (cm) 25.00A 1.47 34.00B 1.84

Body length (cm) 22.83A 1.67 31.20B 1.60

Meat weight (g) 81.16A 12.69 206.10B 28.06

Meat percentage 51.09 1.39 51.96 1.70

A, B – means in rows marked different letters differ significantly at P≤0.01

Table 2
Physicochemical traits of fish meat

Specification
Group

S D
SD SD

pH24 6.39 0.11 6.37 0.35
EC24 (mS/cm) 6.94 0.92 7.87 1.35
L* 46.06A 2.26 52.33B 1.20
A, B – means in rows marked different letters differ significantly at P≤0.01

x x
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grade of larger fish (over 0.3 kg). In turn, the cited authors found a different dependence in 
terms of protein content, i.e. the grade of larger fish (over 0.3 kg) contained significantly 
less protein (by 2.08 pp). Cieśla [2] for a 100 g portion of rainbow trout fillet reported an 
average water content of 72%, as well as 19% protein and 6% fat contents.

Summing up it may be stated that the two compared grades of rainbow trout, despite 
a significant difference in their body weight, had similar shares of meat, amounting to 51-52%. 
Meat of larger trout (over 350 g) was characterised by a more advantageous chemical 
composition. 
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Chemical composition and calorific value of fish meat
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