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Abstract 
In this experiment we followed the influence of growth system on the share of internal organs and viscera by the total 
body mass on rainbow trout (Oncorhynchus mykiss). The importance of this study results from the need to reach as 
favourable slaughter yield. For this, were slaughtered 25 rainbow trout from the Fiad trout farm (conventional farm), 
Bistriţa-Năsăud County (control group – M), respectively 25 rainbow trout grown in a recirculating system arranged 
in Cluj-Napoca (experimental group – E). Body weight of the studied specimens was 228.96±1.21 g – M group, 
respectively 229.40±1.24 g – E group, the difference between the two groups being insignificant (p>0.05). The 
slaughter yield was favorable for E group – 90.55±0.03%, compared with M group – 89.23±0.05% (p<0.001). We 
analyzed the total gravimetric share of the internal organs and viscera at trout from the two groups and individual 
weights of esophagus, stomach, pyloric caeca, medium intestine and duodenum, rectum, liver, pancreas, heart, 
spleen, air bladder and kidney. The results showed a higher share of this organs at trout from the Fiad trout farm (M 
group), except stomach (2.38±0.01g – M group vs. 2.45±0.008 g – E group; p<0.05), and liver respectively 
(4.83±0.02 g – M group vs. 5.36±0.04 g – E group; p<0.001). In accordance with the values obtained, the resulting 
conclusion is that in the recirculating system, due to optimal environmental conditions, trout have a higher slaughter 
yield compared with those of conventional farm, accumulating in the same time fat reserves deposited in the liver. 
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1. Introduction 
 
Make production of fish meat from technical and 
economic parameters effective technique requires 
accurate assessment of meat and a knowledge of 
the biochemical processes that characterizes [1]. 
Production of fish meat depends on production, 
the quantity and quality of feed used, 
environmental conditions and operating 
technology and not least biological material. 
Production of fish flesh may be highest if 
considering optimal environmental conditions. 
Productive capacity and economic efficiency 
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depend on anatomical and morphological 
characteristics of the species used, and some 
physiological features and microstructure [2]. In 
Romania, the classical aquaculture production 
arrangements are made in such ponds and ponds, 
in which the technologies extensive and semi-
intensive growth. Potential bio of these types of 
facilities is limited [3], which is why it is 
necessary to implement new technologies to 
increase the fish, super systems, providing both a 
quantitative and qualitative consumer 
requirements for meat fish. Slaughter yield is one 
of the most important indicators of meat 
production, which in the current legislation is 
based on graded classification and to determine 
the commercial value of fish or other animals [2]. 
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As shown by other authors [4] in rainbow trout 
slaughter yield is influenced by visceral mass and 
the fact that some authors gills removed when 
calculating the index. Moreover, the presentation 
and marketing of fresh trout gutted, gills are 
removed [5]. 
In our experiments we followed the influence of 
increasing of the weight of internal organs and 
viscera of the total mass of rainbow trout 
(Oncorhynchus mykiss). The importance of this 
subject and the practical implications of desire lies 
visceral organ weight decrease (in terms of 
gravimetric and volumetric) of initial mass copies 
of rainbow trout. Such results would lead to 
obtaining a favorable slaughter yield, very 
important for the fish processing industry and for 
the individual consumer. It is desirable that in the 
end of a production cycle, as large a share of the 
final product to be in favor of muscle (which is 
consumed) and not in favor of visceral organs 
(which is not consumed or at best is recovered as 
of products). 
 
 

2. Materials and methods 
 
Experiments were conducted in 2011, when were 
killed by mechanical stunning 25 rainbow trout 
samples from trout Fiad, County Nasaud (control 
group M) and 25 samples from rainbow trout in a 
recirculation experimental system set up in Cluj- 
Napoca (experimental group E). To make a fair 
comparison of the weight of visceral organs of 
rainbow trout exploited in different farming 
systems, the initial average weight of the 
specimens studied was similar (228.96±1.21 g-
group M, respectively 229.40±1.24 g-group E) 
(d=0.44 g, p>0.05). Internal organs and viscera in 
the study were: esophagus, stomach, pyloric 
Appendices, medium intestine (including 
duodenum), posterior intestine, liver, pancreas, 
heart, spleen, air bladder and kidneys (Figure 1). 
These were collected separately from each sample 
and were weighed individually using analytical 
balance. The results were statistically processed 
and interpreted. 
 

 
 

 
 
 
 
 
 

 
 
 
 
 
 

 
 

 
 

 
 

Figure 1. Internal organs and viscera in rainbow trout (Oncorhynchus mykiss) (original) 
 
 
3. Results and discussion 
 
Each of these organs and viscera fulfill a 
physiological role in fish body and works together 
as a whole. Any pathological implications or lack 
of a single organ in the studied would make life 

impossible. Our goal was to highlight the 
implications of technology growth (which in turn 
affects fish appetite and voluntary feed intake) on 
body mass of these organs, especially the 
accumulation of fat. 
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As shown in Table 1, have been complied with 
instructions on installing an experiment. Thus, to 
make a fair comparison of the weight of visceral 
organs of rainbow trout exploited in different 
farming systems, the initial average weight of the 
specimens studied was similar (228.96±1.21 g-
group M, respectively 229.40±1.24 g-group E) 
(d=0.44 g, p>0.05). However, immediately after 

evisceration specimens and weighing visceral 
mass, resulting in significant differences in total 
visceral weight of trout in the two groups. Thus, if 
for trout in the lot M mean total visceral mass was 
24.71±0.19 g, trout in group E had a value of 
21.67±0.12 g, resulting in a very significant 
shortfall between the two groups (d=3.04 g, 
p<0.001).

 
Table 1. Statistical significance of means regarding the weight of internal organs and viscera of rainbow trout 

(Oncorhynchus mykiss) from the two groups 

ISSUE UM GROUP n 
VARIABLES   

X̅ ± sx s V% d semnif 

BODY WEIGHT g 
M 25 228.96 ± 1.21 12.098 5.28 0.44 

ns 
p>0.05 

E 25 229.40 ± 1.24 12.457 5.43 

VISCERA g 
M 25 24.71 ± 0.19 1.959 7.93 3.04 

ooo 
p<0.001

E 25 21.67 ± 0.12 1.209 5.57 

ESOPHAGUS g 
M 25 1.39 ± 0.007 0.069 6.82 0.40 

ooo 
p<0.001

E 25 0.99 ± 0.005 0.052 5.40 

STOMACH g 
M 25 2.38 ± 0.01 0.141 5.90 0.07 

* 
p<0.05 

E 25 2.45 ± 0.008 0.079 3.50 

PYLORIC CAECA g 
M 25 5.22 ± 0.03 0.307 5.87 0.96 

ooo 
p<0.001

E 25 4.26 ± 0.02 0.211 5.32 
MEDIUM INTESTINE + 
DUODENUM 

g 
M 25 0.52 ± 0.004 0.038 9.73 0,07 

ooo 
p<0.001

E 25 0.45 ± 0.003 0.026 7.20 

RECTUM g 
M 25 0.51 ± 0.002 0.023 5.18 0.14 

ooo 
p<0.001

E 25 0.37 ± 0.003 0.026 6.95 

LIVER g 
M 25 4.83 ± 0.02 0.274 5.67 0,53 

*** 
p<0.001

E 25 5.36 ± 0.04 0.480 8.95 

PANCREAS g 
M 25 5.12 ± 0.03 0.300 6.06 0.51 

ooo 
p<0.001

E 25 4.61 ± 0.02 0.239 5.44 

HEART g 
M 25 0.49 ± 0.003 0.029 6.59 0.17 

ooo 
p<0.001

E 25 0.32 ± 0.001 0.010 4.52 

SPLEEN g 
M 25 0.67 ± 0.006 0.065 11.57 0.14 

ooo 
p<0.001

E 25 0.53 ± 0.006 0.060 11.36 

AIR BLADDER g 
M 25 0.23 ± 0.002 0.015 7.75 0.11 

ooo 
p<0.001

E 25 0.12 ± 0.001 0.008 6.26 

KIDNEY g 
M 25 3.35 ± 0.03 0.307 9.53 1.14 

ooo 
p<0.001

E 25 2.21 ± 0.01 0.167 7.52 
       M-control group (Fiad farm); E-experimental group (recirculating system) 

 
Analyzing each individual visceral organs, 
resulting in significant differences in their share of 
total visceral mass. Thus if on the esophagus were 
found values of 1.39±0.007 g (group M) and 
0.99±0.005 g (group E). Resulting difference 
between the two groups on gravimetric weight of 
the esophagus was negative and highly significant 
(d=0.40 g, p<0.001) in favor of Lot E. If on 
stomach were significant difference (d=0.07 g, p 
<0.05) between the two groups, trout in group M 
shown the value of 2.38±0.01 g, while those in 
group E values of 2.45±0.008 g 
Appendices pyloric showed values 5.22±0.03 g in 
sample M, respectively 4.26±0.02 g in sample E, 

resulting in a very significant shortfall for Lot E 
(d=0.96 g , p<0.001). This difference is difficult to 
explain the more so as appendicitis pyloric role in 
fish in general and especially in rainbow trout, has 
not yet been fully elucidated. It is generally 
considered to have a role in digestion by 
increasing the absorption surface [6] and the 
production of digestive enzymes [7], but there are 
researchers who believe that the number and size 
of appendicitis pyloric major influence not digest 
the main components of the feed as proteins and 
lipids [8]. 
The average for intestine (duodenum together 
with) presented in the batch value of 0.52±0.004 
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M g, and the lot is 0.45±0.003 g, resulting in a 
very significant shortfall for Lot E (d=0.07 g, 
p<0.001). Similarly, the posterior intestine had a 
higher value in the M group (0.51±0.002 g) 
compared with group E (0.37±0.003 g), resulting 
also a very significant negative difference (d=-
0.14 g, p<0.001). As the feed used was identical 
for both groups, differences in weight between the 
two segments visceral (gut environment and 
posterior intestine) can not be attributed to this 
factor, the more so as no different feed structure 
does not affect intestinal morphology [9]. We 
believe that these differences are the result of 
increased appetite of trout in group E caused by 
environmental optimum conditions. This led to a 
rapid digestion of feed, the more pronounced 
secretion of digestive enzymes and in a shorter 
time on digestive tract. Is also a specific character 
for predatory fish that have a shorter digestive 
tract than peaceful fish that eat smaller quantities 
of food. Even if the fish from both groups had 
common origins, different environmental 
conditions have led to specific adaptations, 
including the appetite, digestion time and 
digestive enzyme secretions, and these in turn 
repercussions on the morphology of the digestive 
tract. 
With regard to liver weight of total visceral mass, 
the difference is again highly significant between 
the two groups (d=0.53 g, p<0.001), but this time 
bigger share is found in the group E (5.36±0.04 g) 
compared with the value found in lot M 
(4.83±0.02). Because of the many functions that 
liver perform (secretory function, antitoxic, 
glicogenetics, lipopexică etc.) [10] size can have 
different values, also caused by many factors. If 
our experiment, we consider that the lot's size and 
increased liver weight was the result of excess fat 
storage, gained in feed intake. Because of limited 
space pool, the constant temperature [11] and 
optimal temperature rainbow trout biological 
comfort, energy consumption has not resulted 
from ingested feed anabolism but stored it in 
different tissues and organs including the liver, the 
cytoplasmic drops of hepatocytes [12]. 
Pancreas showed in the M batch weighing of 
5.12±0.03 g and in the lot E is a 4.61±0.02 g 

weight, resulting  and a very significant shortfall 
for Lot E (d=0.51 g, p<0.001). 
Visceral mass of total heart weight was in the 
batch M of 0.49±0.003 g and the group E of 
0.32±0.001 g, resulting in a body on this very 
significant shortfall for Lot E (d=0.17 g, p<0.001). 
According to the literature, the size of the fish 
heart is influenced by the nature of the aquatic 
environment (freshwater or saltwater) species 
swimming speed and water temperature variations 
[13]. These factors also caused a significant 
difference between the two groups on heart weight 
of total visceral mass. Thus, variations in 
temperature, space and movement of water 
chemical parameters corresponding to the trout 
Fiad led to an increase in volume and weight of 
the trout heart Lot M. In contrast, lack of space 
motion, temperature and water swimming speed of 
trout than in group E, led to poor development of 
the heart. The same factors are responsible and 
significant difference between the two groups 
(d=0.11 g, p<0.001), the air bladder weight [14] 
presented the lot M value of 0.23±0.002 g and the 
Lot E value of 0.12±0.001 g Taking part in the 
locomotion of fish, maintaining balance, change 
the depth of swimming and breathing through the 
body red, swim bladder was small about half the 
group E compared with group M. 
As the spleen and kidneys, these organs had a 
share of total visceral mass lot higher in the M and 
less than the lot E. The spleen showed 0.67± 0.006 
g of the batch visceral mass M and 0.53±0.006 in 
group E, resulting in a very significant shortfall in 
favor of Lot E of 0.14 g (p<0.001). Also, kidneys 
showed a 3.35±0.03 g value of the lot M, 
respectively 2.21±0.01 g in group E, this time 
resulting in a very significant shortfall of 1.14 g 
(p<0.001). 
Table 2 shows the share of internal organs and 
viscera of rainbow trout (Oncorhynchus mykiss), 
both in terms of gravity and percentage. 
Analyzing tabelar data is observed differences 
both in terms of gravimetric weight and 
percentage internal organs and viscera from trout 
in lots M, respectively E. 
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Table 2. Mean absolute values and percentage of internal organs and viscera in rainbow trout 
 (Oncorhynchus mykiss) from the two groups 

ISSUE GROUP n 
WEIGHT (g) A (%)  B (%) 
X̅ ± sx V% X̅ ± sx V% X̅ ± sx V% 

ESOPHAGUS 
M 25 1.389 ± 0.007 6.82 0.60 ± 0.003 6.95 5.62 ± 0.02 6.83
E 25 0.991 ± 0.005 5.40 0.43 ± 0.002 5.38 4.56 ± 0.02 5.48

STOMACH 
M 25 2.382 ± 0.01 5.90 1.04 ± 0.006 5.86 9,63 ± 0.05 5.90
E 25 2.456 ± 0.008 3.50 0.97 ± 0.003 3.54 11.30 ± 0.03 3.50

PYLORIC 
CAECA 

M 25 5.218 ± 0.03 5.87 2.27 ± 0.01 7.99 21.12 ± 0.12 5.87
E 25 4.262 ± 0.02 5.32 1.85 ± 0.009 5.32 19.66 ± 0.09 5.32

MEDIUM 
INTESTINE  

M 25 0.519 ± 0.004 9.73 0,22 ± 0.002 9.74 2.10 ± 0.01 9.73
E 25 0.448 ± 0.003 7.20 0.19 ± 0.001 7.38 2.07 ± 0.01 7.29

RECTUM 
M 25 0.510 ± 0.002 5.18 0.22 ± 0.001 5.08 2.06 ± 0.009 4.90
E 25 0.370 ± 0.003 6.95 0.16 ± 0.001 7.96 1.70 ± 0.01 6.93

LIVER 
M 25 4.835 ± 0.02 5.67 2.11 ± 0.01 5.71 19.55 ± 0.11 5.66
E 25 5.355 ± 0.04 8.95 2.43 ± 0.02 8.96 24.73 ± 0.22 8.95

PANCREAS 
M 25 5.119 ± 0.03 6.06 2.23 ± 0.01 6.10 20.74 ± 0.12 6.04
E 25 4.611 ± 0.02 5.44 2.04 ± 0.01 5.47 21.27 ± 0.11 5.45

HEART 
M 25 0.489 ± 0.003 6.59 0.21 ± 0.001 7.27 1.98 ± 0.01 6.50
E 25 0.320 ± 0.001 4.52 0.13 ± 0.001 4.85 1,47 ± 0.004 3.91

SPLEEN 
M 25 0,671 ± 0.006 11.57 0.23 ± 0.003 12.03 2,71 ± 0,02 11.54
E 25 0.527 ± 0.006 11,36 0.22 ± 0.003 12.05 2.44 ± 0.02 11.31

AIR 
BLADDER 

M 25 0,228 ± 0.002 7.75 0.09 ± 0.001 9.45 0,93 ± 0.006 7.48
E 25 0.122 ± 0.001 6.26 0.05 ± 0.001 12.19 0,61 ± 0.003 5.01

KIDNEY 
M 25 3.350 ± 0.03 9.53 1.46 ± 0.01 9.53 13,56 ± 0.12 9.55
E 25 2.213 ± 0,01 7.52 0.95 ± 0.007 7.49 10.19 ± 0.07 7.47

M-control group (Fiad farm); E-experimental group (recirculating system); A-percentage of initial weight;     
B-percentage of viscera 

 
 
4. Conclusions 
 
According to the results obtained, the general 
conclusion is that system growth through 
environmental parameters and constructive 
solution, directly affects the weight of internal 
organs and viscera of rainbow trout. Optimal 
environment parameters, density of growth and 
low space motion of the recirculation system, 
resulted in the experimental group E, an 
accumulation of fat reserves, especially in the 
liver and stomach. In trout growth in the classical 
M, all other segments showed a higher percentage 
of body weight, thus resulting in lower slaughter 
yield. 
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