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Abstract

Dressing traits and chemical body composition
comparisons for four fish specie (12 fishes for each) were
determined, namely Tilapia (Oreochromis aureus), Bayad (Bagrus
bayad), common carp {Cyprinus carpio) and African catfish (Clarias
gariepinus) during the summer months of year 2004. Samples of
studied fish species were sorted and divided into 4 size grades (3
fish for each) using stratified random sampling technique. After
collecting, fish were frozen until analysis. After thawing, the parts
of fish were separated according to their anatomy. These parts
were divided into edible and in-edible parts, where the in edible
parts are 1-head, 2-backbone, 3-viscera, 4-fins, and 5-scales,
while, the edible parts are  1-meat vield (muscles and gonads})
and 2-fillet. Tow samples of fillet were taken from each species for
measuring the body chemical composition. The results obtained can
be summarized as follows: (1) The size grade had no significant
effect (P<0.05) on the condition factor for all tested species
{except African catfish), Contrary, the species had a significant
effect (P<0.05) en condition factor, where the Tilapia had the
highest significant values (1.93-2.41), but, common carp had the
least values (0.54-0.59) when compared to other tested species.
{2) The fish size grade (except for Bayad) species was affected
significantly (P<0.05) on gress-out %. The results demonstrated
that the lower significant values (P<0.05) of dress-out % were
reported for Tilapia (79.85-83.92%). Also, the higher values
{P<0.05) were for African catfish (84.65-89.55%) when compared
to the other species. (3) In general, the edible parts weight %
{muscles and gonads weight %), fillet vield % and the in-edible
parts % showed similar trend, where, they were affected
significantly (P<0.05), by the species, but not by the size grade. (4)
There was a general tendency towards increasing the fins weight
% as the fish size increased within each species (Tilapia, Bayad and
comman carp), while, the African catfish fins % decreased as the
fish size increased. (5) All chemical body composition parameters
were affected significantly (P<0.05) by species. Small variations
‘nere observed for both moisture % ( 71.75-76.00%) and protein
% (16.95-19.45%) as affected by species. Tilapia showed highly
significant value (P<0.05) of protein % (19..45%), but a lower
significant (P<0.05) value of lipids % (1.65%) was calculated on
fresh weight.
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INTRODUCTION

The total fish production in Egypt was estimated by 875,990 ton in 2003,
where the Tilapia, Bayad, common carp and African catfish formed about 39.92%,
2.29%, 1.94% and 4.95%, respectively, (GAFRD, 2003).

The determination of weight composition of fish is useful to estimate the
relative proportion of the edible parts of fish, meat yield, and to ensure that the in-
edible parts of fish, not usually consumed by human, are converted into meal for
animal feed (Pauey and Stinglein, 1997, Roensholdt et a/, 2000).

The effect of fish size at harvest on processing vyield and the proportions is
useful for fishermen and fish farms to determine the meat yield-round weight for
harvest that provides the maximum edible portion of fish at different round weight
intervals (size groups) ( Eyo, 1993).

Large percentage of fish is made up of in-edible parts of fish which can be
used for the manufacture of fish meal. The relation between meat percentage and fish
size needs to he determined for best use of all parts of fish in a rational way. Effects
of body weight categories on dressing percentages and the proportions of the main
body parts need to be assessed in these important fish species (Borka, 1987).

Data on carcass traits for different size grades of Tilapia, Bayad, common carp
and African catfish species are lacking in the literature. So, the objectives of this study
were to investigate the differences among Tilapia , Bayad, common carp and African
catfish species in a-dressing traits and b-meat yield. Also, the differences in dressing
traits among different size grades within each species and among different fish species

will be considered using both analysis techniques and factorial analysis.
MATERIALS AND METHODS

Dressing traits for the studied four species of fishes were determined, namely
Tilapia (Oreochromis aureus), Bayad (Bagrus bayad), common carp (Cyprinus carpio)
and African catfish (Clarias gariepinus). Twelve fish from each species were collected
and bought from local market (Giza fish market) during the summer months (Jun, July
and August ) of year 2004. These fishes were divided into 4 size grades (3 fish for
each size " each species) using stratified random sampling. The first size grade of
fish had ranged from 401 to 500 g, the second size grade 301-400 g, the third size
grade 201-300 g and the fourth size grade was between 101 and 200 g in weight.
Three specimens from each size grade (within the weight range for each species)
were uszed for determining the weight composition for dressing yield comparisons
(Table 1). The parts of fish were separated according their anatomy. After collecting
fish from the market, the fish were frozen until analysis. After thawing, the body
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weight and total body length of each fish were recorded, after which, they were
divided into two main groups of parts A-edible parts, are 1-meat yield (muscles and
gonads) and 2-filiet, and B-in-edible parts,1-head, 2-backbone, 3-viscera, 4-fins, and
5-scales, as previously described by Vlieg (1982). The fish were divided into nine body
parts: head, backbone, viscera, fins, scales, edible parts, in-edible parts, dress-out and
meat yield. The fish were scaled, fins and head removed, the belly was slit and
visceral organs removed. The head less fish was then filleted by prying the flesh from
the bone. The fish was then filleted by hand. Finally, the weight of each separated
portion was then determined and its percentage to the whole weight of fish was
calcuiated. All the body components were weighed to the nearest 0.1 gram. Fish were
filleted &t the laboratory, and the skin-on fillets (edibie portion of fish) and offal (in-
edible portion of fish induding: head, backbone, fins, scales and viscera), were
analyzed separately, according to Weatherup and MCCracken (1999). The fish were
filleted by removing the muscle from the backbone and rib bones, and meat yield was

calculated relative to weight of the whaole fish according to Clement and Lovell {1994),
Body traits and calculations

The following dressing traits were recorded individually on each specimen within
each species: '

1. Whole body weight of fish was measured to the nearest 0.1 g.

2. Total body length was measured from the snout to the tip of the caudal fin to the
nearest 0.1 cm.

3. The co-fficient of condition factor was computed as
# = 100% (W/L?)

Where W is the total hody weight (g) and L is body length (cm).
4. a - Dressing weight (dress-out weight) was estimated as the relative weight of fish
after the fins, scales, head and viscera were removed,
Dress-out weight =
body W — (Head W+ Scales W+ Viscera W + Fins W)
b- Dressing~out percentage (Dress %) =
{{ Body W- (Head W+ Scales W+ Viscera W+ Fins W)}/Body W]*100.

5. The fillet yield (skin-on fillet weight), edible parts, in-edible parts, viscera, scales,
head, fins, backbone and skin were separated, weighed (to the nearest 0.1 g )
and their percentages to the whole body weight were calculated.

Body chemical composition

Tow samples of fillet were taken from each species for measuring the body
chemical composition (moisture, total protein, total lipids and ash) according to
standard methods described by AOAC (1995). The values were caiculated based on
wet weight of the fillet samples.
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Statistical analysis

All dressing traits data were computed and submitted to analysis of variance
(ANOVA) and Duncan multipie-range test (1955) in one way analysis of variance
among grades within each species and among different fish species within the same

size grade. SAS (1999) program software (Version 8) was used to analyze these data
using a significant level 5%.

RESULTS AND DISCUSSION

The results were recorded in the following: Table 1 showed that the size grade
had no significant effect at the probability of (P<0.05) on the condition factor (K
factor) for all species (except African catfish). Contrary, the species had a significant
effect at the probabiiity of {P<0.05) with condition factor, where the Tilapia had the
highest significant values (1.93-2.41), but common carp had the least values (0.54-
0.59) when compared to other species.

The fish size grade (except for Bayad) and species affected significantly
{P<0.05} the dress-out %. Table 2 demonstrated that the lower significant values at
{P<0.05} of dress-out % were for Tilapia (79.85-83.92%), also, the higher values
were recorded by African catfish (84.65-89.55%) when compared to the other species.
Lovell and Li {1992} conducted a feeding experiment on two age groups of channel
catfish (Jctalurus puncatatus). The dressing yield was significantly higher for third year
fish {66.3%) than for second-year fish (96.80%).As presented in Table 2, the
variations among size grades within each species and among different species in the
same size grade were not large. Clement and Lovell (1994) raised Nile Tilapia
(Oreochromis niloticus) and channel catfish (7. puncatatus) from fingerlings to harvest
size and fed it on the same commercial diet and recorded that processing yield (total
fish weight- head, skin and viscera) was lower for Tilapia (51.0% VS 60.6 % for
channel catfish indicating that Tilapia showed lower values than channe! catfish. These
results are lower in value for catfish and Tilapia when compared with recorded resulis
in the present study.

. There was no significant differences (P>0.05) for the size grade on the fillet
yield % within species, but, significant differences (P<0.05) were observed for the
species on the fillet vield % among different size grades. Also, small variations were
noted for the fillet yield values % among each size grade and each species where they
fluctuated from 37.40% to 52.27%. The fourth grade of all species and all Tilapia's
size grades were characterized with higher values of fillet yield when compared with
the other (Table 2).

Tn general, the fillet yield of African catfish is less on the average when
compared with other important aquacuiture species. Most fish have a fillet yield in the
range of 37-52%. Fillet yields for paddlefish (33.5%]) were lower than for aquacultured
striped bass, catfish (Ammeramn, 1985) and rainbow trout (Smith ef a/, 1988), who
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obtained dressed fillets yield of 40%, 45.7% and 57.50%, respectively. In this respect,
Clement and Lovell (1994) found that both the mean dressing (51%) and fillet
(25.4%) yields as percentages were significantly lower for Tilapia than those of
channel catfish 60.6% (dressing yield) and 30.9% (fillet yield), respectively.

Also, the edible parts weight percent {fillet and gonads weight %) showed a
similar trend as for fillet vield percent. The in-edible parts had a contrary trend than
that of fillet yield and edible parts percent, where African catfish had significant
higher values at (P<0.05), and Tilapia showed lower significant values at (P>0.05)
(Table 3). Both size grades (except African catfish) and species affected significantly
(P<0.05) viscera weight percent. Table 3 showed that as size grade weight increased,
the viscera weight percent decreased for Tilapia with higher general mean when
compared with other species. The African catfish had a lower general mean of viscera
weight percent as compared with others. Nelson and Amador (1981) reported that the
yield of gutted hake depends on the size of the fish. The gut content of the larger
sized fish is relatively bigger than for the smaller sized fish. Larger hake (mean length
65 cm) had a relatively higher gut content than the smaller hake (mean length 38-44
e, '

The African catfish and Bayad fish species have no scales compared to common
carp and Tilapia. Results of Table 3 demonstrated that the scales weight percent was
affected significantly (P<0.05) by both size grade and species, where, Tilapia has
higher values of scales weight percent than common carp. By conventional processing
procedures, where head, skin and viscera are removed, Tilapia gave a lower dressing
yield than channel catfish (I puncatatus). Processing yield depends on processing
technigue and fish size (Clement and Lovell, 1994).

Both size grade (except common carp) and species released a significant effect
{P<0.05) on the head weight percent. The fourth size grade (small size) has lower
values of head weight percent (23.24%) for Tilapia, but, it has higher values for
Bayad (28.52%) and catfish (36.52), but, the first size grade (big size) has lower
values of head weight percent (24.88%) for Bayad, but, it showed higher values for
Tilapia {27.44%}), catfish {29.73%) and common carp (30.36%} (Table, 4). So, Bayad
fish species produce higher dressing % than other. Chappell (1979) showed that
catfish (1. furacatus) have a higher dressing percent, while, catfish (I puncatatus)
grow slowly to harvestable size and produce smaller yield partially because of a large
head (Benchakan, 1979). There was a general tendency towards increasing the fins
weight as the fish size increased within each species (Tilapia, Bayad and common
carp), while, the African catfish fins percent was decreasing as the fish size increased,
which ranged from 2.47% for the first size to 3.16% for the fourth size (Table 4). The
size grade affected significantly (P<0.05) the backbone and skin percent for Bayad,
where as the size grade increased the backbone and skin percent increased, so, a
positive relationship may be noted. But the size grade had no effect as (P>0.05) the
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other species (Table 4). The species affected significantly (P<0.05) the backbone and
skin percent. The lowest values were observed with common carp (2.66-4.75%), but,
the higher values were observed for both African catfish (8.25-17.71%) and Bayad
(10.50-15.74%) (Table 4). The vield of the fish is a reflection of its structural
anatomy.

Fish with the large heads and frames, compared to their musculature, produce a
lower filleting yield than those with smailer heads and frames, which produce higher
filleting. Since a large percentage of fish is made up of the head, gut and frame which
are usually discarded as offal, it is therefore suggested that these in-edible parts may
be used for the manufacture of fish meal (Eyo, 1993).

In general, the edible parts weight percent (fillet and gonads weight percent),
fillet yield percent and the in-edible parts percent showed similar trend, where, they
were affected significantly by the species, but not by the size grade at (P<0.05).

As presented in Table 4, Tilapia showed highly significant values of both protein
percent (19,£0.%) and ash percent (5.10%) at (P<0.05), but, lower significant value
of lipids percent (1.5%) at (P<0.05). African catfish had lower significant value of both
moisture percent (71.75%) and protein percent (16.95%) at (P<0.05). Percentage of
edible protein seems to vary with the species (Miller and Ballantine, 1974), with the
fish size (Hickiing, 1968, Gomah, 2001).

Generally, all chemical body composition parameters were affected significantly
(P<0.05) by the species. Small variations weré observed for both moisture % (71.75-
67.00%) and protein % (16.95-19.45%) among all species (Table 4). Tilapia muscles
contained approximately 25% less than channel catfish muscles which allowed for a
higher protein percentage and lower caloric content of Tilapia flesh. Fat content for
fish muscles varied markedly with fish size as reported by Clement and Lovell {1994).
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Table 1, Means of total body weight (g), total body length (cm} and K factor of tilapia, bayad, common carp
and African catfish species according to size grades.

Item

Si~e «::ade (g)

Tilapia

Bayad

Common carp

African catfish

Body weight (g)

First (401-500)
Second (301-400)
Third (201-300)

Fourth (101-200)

425,20 Aa £ 25.76
361.10 Ba +15.40

254,00 Ca +17.20

147.30 Da = 8.46

463.50 Aa + 20.76
356.70 Ba + 7.88
251.80 Ca + 13.80

149.7 Da £ 10.70

471.20 Aa £ 15.52
360.20 Ba + 18.14

258.60 Ca £ 19.69
157.90 Da + 14.53

457.77 Aa £ 23.70

357.83 Ba + 23.68

259.33 Ca + 21.25

159.63 Da + 23.96

’E First (401-500) 28.80 Ab + 1.87 40.10 Aa £+ 1.37 43.90 Aa £ 1.23 40.90 Aa £ 0.87

(5]

."E, Second (301-400) 24.80 ABc + 1.22 36.20 Ab + 0.57 40.70 Aa * 1.80 36.70 Ba + 0.69

c

[7]

‘> |Third (201-300) 22.43 BCb + 0.87 32.60 ABa + 2.80 35.30Ba + 1.32 32.80 Cat 0.52

o

[«

'E Fourth (101-200) 19.70 Cb % 0.61 26,40 Ba + 3.72 30.20 Ca + 1.19 30.33ba + 0.43
First (401-500) 1.96 Aa £ 0.27 0.72 Ab = 0.05 0.56 Ab £ 0.03 0.67 ABb + 0.01

g’ Second (301-400) 2.41 Aa £ 0.24 0.75 Ab = 0.02 0.54 Ab £ 0.05 0.72 Ab = 0.01

5 Third (201-300) 2.26 Aa £0.13 0.77 Ab £ 0.16 0.59 Ab + 0.03 0.73 Ab £ 0.03
Fourth (101-200) 1.93 Aa £ 0.13 1.01 Ab £ 0.42 (.57 Ab + 0.02 0.57 Bb £0.08

* Means followed by different capital letters indicate to that there are significant difference among grades,

but the small indicate to that there are significant difference among species.
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Table 2. Means of dress out, fillet yield and edible parts percentages (% of body weight) of tilapia, bayad,

common carp and African catfish species according to size grades.

Item% Size grade (g)

Tilapia

Bayad

Common carp

African catfish

Dress out

First (401-500)

Second (301-400)

Third (201-300)
Fourth (101-200)

83.92 Ac £ 0.49
83.14 Ad £ 0.10
80.81 Bc £ 0.75
79.85 Bb + 0.21

87.72 Aa £ 0.19
85.99 Ac £ 0.24
86.00 Aab + 0.91
87.43 Aa £ 1.97

86.44 ABb = 0.39

87.20 Ab % 0.27
85.38Bb + 0.31
87.71 Aa £ 0.90

88.35 ABa + 0.38
89.55 Aa £ 0.50
88.05 ABa + 0.63
84.65 tlab £ 2.37

Fielet yield

First (401-500)
Second (301-400)
Third (201-300)
Fourth (101-200)

51.23 Aa + 1.45
50.50 Aa = 0.82
51.70 Aa = 1.00
49.63 Aa £ 2.00

45.60 Ab + 1.18
46.77 Aab + 0.54
45.23 Ab £ 0.58
43.23 Aab + 2.55

52.27 Aa + 0.91
49.50 Aa £+ 0.65
49.83 Aab + 2.08
48.77 Aa £ 1.12

44.63 Ab = (.69
43.17 Ab % 2.55
43.77 Ab + 1.92
37.40 Ab £ 4.34

Edibile part

First (401-500)
Second (301-400)
Third (201-300)
Fourth (101-200)

5293 Aa £ 1.52
52.48 Aa £ 1.11
53.79 Aa £ 0.86
52,98 Aa + 1.96

47.11 Ab £+ 1.12
48.10 Aab * 0.62
47.43 Ab £+ 0.49
46.63 Aab + 1.95

53.78 Aa £ 0.93
51.76 Aa £ 0.50
51.91 Aa + 0.93
51.90 Aa + 0.94

46.40 Ab + 0.69
44.93 Ab £ 2.35
45.88 Ab + 2.31
40.32 Ab + 3.83

* Means followed by different capital letters indicate to that there are significant difference among grades,
but the small indicate to that there are significant difference among species.
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Table 3. Means nonedible parts, viscera and scales weight percentages (% of body weight) of tilapia,
bavad, common carp and African catfish species according to size grades.

Itein*o |Size grade (g) Tilapia Bayad Common carp Catfish
g First (401-500) 47,07 Ab £ 1,52 52.89 Aa £ 1.12 46.22 Ab * 0.93 53.60 Aa £ 0.69
% Second (301-400) 47.52 Ab £ 1.11 51.90 Aab + 0.62 48.24 Ab + 0.50 55.07 Aa £ 2.35
? Third {(201-300) 46.21 Ab + 0.86 52.57 Aa + 0.49 48.09 Ab + 0.93 54.12 Aa £ 2.31
é Fourth (101-200) 47.17 Ab = 1.96 53.37 Aab = 1.95 48.10 Ab = 0.94 59.68 Aa + 3.83
First (401-500) 948 Ca = 0.35 9.27Ba £ 0.19 9.87 ABa £ 0.27 9.18 Aa + 0.32
g Second (301-400) 10.82 Ba + 0.23 11.21 Aa + 0.23 8.85Bb % 0.12 7.89 Ac £ 0.33
é Third (201-300) 12.88 Aa £ (.62 10.20 ABb + 0.92 11.01 Aab £ 0.25 9.09 Ab + 0.66
Fourth (101-200) 1391 Aa £ 0.17 10.46 ABab = 0.17 8.64 Bb + 0.80 11.75 Aab + 2.49
First (401-500) 3.31 Ba £ 0.10 0 0.90 Cb x 0.05 0
E Second (301-400) 3.15Ba + 0.05 0 1.178Bb +£ 0.2 0
g Third (201-300) 3.40 ABa = 0.12 0 1.20 Bb % 0.02 0
Fourth (101-200) 3.67 Aa = 0.04 0 1.36 Ab + 0.07 0

* Means followed by different capital letters indicate to that there are significant difference among grades,

but the small indicate to that there are significant difference among species.
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Table 4. Mean of head; fines; backbone & skin weight percentages (% of body weight) and chemical composition
means of tilapia , bayad , common carp and African catfish species according to size grades.

Item%)| Size grade (g) Tilapia Bayad Common carp African catfish
First (401-500) 27.44 Abc + 1.30 24.88Bc £ 0.39 30.36 Aa = 0.58 29.73ABab + 0.79
E Second (301-400) 0 25.23 Bb £ 1.04 32.24 Aa + 0.44 26.72Bb + 1.93
I |Third (201-300) 2476 ABb + 1,18 | 26.74 ABb £ 0.71 30.82 Aa £ 0.86 26.87 Bb + 1.76
Fourth (101-200) 23.24 Bc £ 0.77 | 28.52 Abc = 0.91 | 31.06 Aab % 0.82 36.52 Aa £ 3.35
First (401-500) 3.29 Aa £ 0.10 3.00 Aa = 0.003 2.79Aab £ 0.09 2.47 Bc £ 0.09
E Second (301-400) 2.89 ABb + 0.24 2.80 Ba + 0,003 2.79 Aa + 0.15 2.74 ABa + 0.02
i |Third (201-300) 2.92 ABa £ 0.02 2.70 Cb + 0.01 2.40 Bc £ 0.07 2.86 ABa + 0.05
Fourth (101-200) 2.57 Bbc £ 0.10 2.80 Bab+ 0.02 2.28 Bc £ 0.07 3.16 Aa £ 0,23
-5 First (401-500) 655 Ab = 2.34 15.74 Aa £ 1.20 2.31 Ab £+ 1.23 12.21 Aa + (.88
:; Second (301-400) 4.22 Ab + 1.66 12.66 ABa * 1.63 3.19Ab = 1.14 17.71 Aa + 4.42
=% |Third (201-300) 4.61 Ab + 1.23 11.82 ABab + 1.16 2.66 Ab + 1,26 15.30 Aa + 4.68
@ |Fourth (101-200) 6.11 Aa = 1.08 10.50 Ba + 1.82 4.75 Aa £+ 1.32 8.25 Aa  2.14
_-E' Miosture % 74.65 AB £0.55 72.85 BC = 0.60 76.00 A £ 0.60 71.75C+x0.05
8: Protein % 19.45 A £0.25 19.10 AB + 0.65 17.65 BC £ 0.35 16.95 C £ 0.35
% Lipid % 1.65C £ 0.15 10.50 A £ 0.20 7.15B + 1.15 9.80 A+ 0.10
G |Ash % 5.10 A £ 0.20 1.25B + 0.05 0.85 B £ 0.25 1.35B £ 0.15

* Back & skin means back bone and skin, chem. comp means chemical composition

* Means followed by different capital letters indicate to that there are significant difference
among grades, but the small indicate to that there are significant difference among species.
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