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Abstract — This research was conducted to investigate tt
chemical, physical, and organoleptic properties of fish
sausages from two fish speciesTetrodonfahaka (A), and
Clariasgariepinus (B), were used in the experimer, and they
were collected from three fish marketsf Khartoum.

The protein values showed no significant difference
(p=0.05) between the samples (A) and (, the upper value
(20.7%) attained by the sample (A)Tetrodonfahaka. The
upper value of moisture (77.66) clarified within (A). The
upper mean of fat (2.43%) attained by (BThe ash values had
no significant differences (R0.05), and the upper mean of
ash (3.33%) clarified within (B). The pH valuesshowed no
significant differences (P0.05) and the uppervalue (6%)
attained by (B). Also the values of cooking loss showed 1
significant differences (20.05) and upper mean of cooking
loss (34. 8%) clarified within (A).

Sensory evaluation was executed for ccr, texture, flavor,
and juiciness. The results cldafied good acceptability and
there were no significant differences (=0.05) in color,
texture, flavorand juiciness.

Keywords — Physical, Chemical,Organoleptic Properties,
Sausages, Tetrodonfahaka an@lariasgariepinus.

. INTRODUCTION

Fish are aquatic vertebrae animals that are tygi
ectothermic (previously cold-bloodedpme covered with
scales,and equipped with two sets of paired fins |
unpaired fins. Fish arabundant in the sea and in fre
water,with species known from mountain streams as
as in the deepest depths of the o. Fishare of
importance as food for people around the w, either
collected from the wild or farmedlso they are exploite
for recreationthrough angling and fish keeping exhibi
in public aquaria (FAO, 2002)hey have an importa
role in many cultures through the agesnging as widely
as deities and religious symbols to subjects ofkband
popular movies in various cuite (Ackmau., 1998).

The term fish processing refers to the proce
associated with fish and fish products betweentitme
fish are caught or harvesteahd the time the final produ
is delivered to the customeAlthough the term refer
specifically to fish, in practice it isxtended to cover ar
aquatic organismsharvested for commercial purpo,
whether caught in wild fisheriesr harvested fronaqua
culture or fish farming.lt also involves prirarily the
application of preservation techniques in o to retain
quality and increase shelf lifét may also mean addir
value to produce a wide variety of products (Suzila.,
1991). A number of methods are used to preserve.
There are varioustechniques based on temperal
control, using icerefrigeration or freezing; others on t
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control of water activity that includes dryi, salting,
smoking and freezdrying (Rehbein et ., 1998).

Sudan has important fisheries resources withimiand
waters especially along the River Nile and in tharine
subsector along the Red Sea ci. Estimates suggest that
fish production could double and still be shorttteé full
potential.Whilst techniques and vessels used in the in
fishery remain disanal in natur, participants in the
fisheries are becoming increasingly commercialized
investors are now operating fleets of simple ve. Sudan
is, however,imports a limited quality of fish from oth
areas of the Great Lakes region of Afriike Uganda
Nigeria (Braekkan et al., 1994)

Fish processing carried out in Sudan by traditic
methods andhe processed samplarerelatively few with
short shelf life and consumed loci. Itis of prime
importance to encourage upgrading of fish iitry and to
increase the investment in this se, and to make use of
stored fishes commercially via methods of presé:
and processing of fishes (Sulieman .., 2012).

Seafood is being used as the dish of choice owingst
healthy image and delbus tast. The fishery industry has
been developingprocessed or minced fish products s
as fish burgersfish fingers and sausages which
cooking convenience and value to nutritional bes
(Mohammed &Alamalhodaa (200:. Fish flesh can be
usedas raw material for sausage production becaus
muscle protein can form gel and act as an emutgjl
agent (Yeoman et al.2009. Fish sausage paste has
decisive influence on quality factors of the fiqpabduc,
such as texture, flavormppearance a nutritive value
(Simopoulos et al., 1991).

The main objective of this studis to investigate the
suitability sausages from Clariasgariepinus) and
(Tetrodonfahaka) and their quality evaluations |
physical, chemicaknd organoleptic te:.

[Il. MATERIALS AND METHODS

The laboratory work was executed in the College
Animal Production Science and technol, in the
department of Meat Science and Techna. Two species
of fish (Clariasgariepinus) and Tetrodonfahaka) were
used in processing of sausaddeir physical,chemical,
and organoleptic propertiegere assesse
2.1. Sausage Formulation
2.1.1.Fish Meat Preparation

Fish samplesvere collected from three mark. (Three
replicates for each speciedpuring transportation, the
fresh lean meat was maintained as quickly as plessit
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an insulated box using crushed ice a°. Then fish meat
(9 kgs)was thoroughly washed with chilled water priol
processing under hygienic condittonThe meat was
ground through 0.25 ifRlate of electrical meat grinc.
2.1.2.Sausage Preparation

The ground fish meat (1.5k@)as formulated using tt
ingredients in table (1).Each patc was chopped
separatelyThe chopper was started afterthe minced 1
was introduced with salt and icgater were added ar
uniformly dispersed. Then the bindéskim milk) and
seasoning (Cinnamon, Mad&lack peppr, Coriander and
garlic) were added together ice water.

The batter of each batch was then stuffed intostirtel
casing of 22 mm in diametand linked at length about
cm. After that the product wasnmediately stored i
refrigerator (4°C) waiting different tests

PN -

Table 1. Ingredients obsisage and thepercentage

quantities
Ingredients Quantities Percent %

Fish meats 1500kg % 63.8
Potato 300g % 12.7
Coriander 4.5¢g %. 2

Cinnamon 4.5¢g %. 2

Mace 1.5g %. 06
Garlic 1.5¢9 %. 06
Skim milk 4.5¢g % 1.9
Ice-water 300ml % 12.7
Bread crumbs 1509 % 6.3
Common salt 30g %1.15

2.2.The Chemical Analysis

Three sausage links were takeandomly from eacl
treatment sampland then approximately 50 gms port
were takenfrom different places of each link for the ri
sausage. Chemical compositiowas determined as
described by (AOAC, 2000)and all procedures of
approximate analysis for the Protelat, Moisture, Ash
were executed in Khartoum Universityab of Nutrition.
2.2.1.Crude Protein Content

The protein content determined by (kjeldhal) met
(AOACQC):

In (kjeldhal) flask 1 gm of sample (flesh) was pla«.
Two (kjeldal) tabs (1mg N&QO,) equivalent 0 1 mg Hg)
were added; 25ml of con&ulphuric acid were added
the flask.The mixture was then digested on heater |
clean solution obtainednd the flask were removed a
left to cool.

The digested sample was poured ivolumetric flask
(100ml) and diluted to 100ml with distilled wa. 5ml of
the dilution was taken and poured iMarkham stil.

The distillation was received in a conical fle
containing 25ml of 2% boric acidylus three drops ¢
indicator (methyl red). fie distillation was continued un
the volume in flask was 75nThe flask was then remowi
from the distiller. The distillate was then titrated agai
0.1 NHCL until the end point was obtained (red c).
Protein content was then calculated as fcs:

Nitrogen (%) = N x0.1x@14x20+Weight of sample x1
Crude protein =Nx6. 25=CP%
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2.2.2.Moisture Determination

Moisture was determined , weighing of 5gm of the
sample (flesh) into a weighted tarred silica orcetain
dish. Sample then dridd the oven at 105’ for 24 hrs,
cooled in a desiccator and weitloss, in weight
(represents moisturefhe moisture % was calculated
Moisture %=(Fresh weighbBry matte + Fresh weight)
x100
2.2.3.Fat Determination

Fat was determined by ethextract method. Two gms
from the sample were taken to Soxhlet appa. The
sample was subjected to continuous extract witkrefibr
6 hours. The sample wésen removed from the extract
and allowed to dry for 2 hours at Ic in a drying oven,
till no traces of ether remain. The sample was then
cooled and weighted for the extraction percer. Fat
percentage was calculated as follc
Fat% = (fat weight sample weight) x1(
2.2.4.Ash Determination

Total ash determined by weighing out 5¢g of saninto
silica dish, which has begireviously ignited and coed
before weighing. fien the dish and contents were ied,
first gently and then at 550Cuntil the ash got grey /
white color. The dish was cooled at room temperature
by subtracting theveight before and after ash, the ash
was determined.
Ash = (Fresh weight Ash weight - Fresh weight) x 100
2.3.Physical Analysis
2.3.1.PH Measurement

Ten gramsof the sample were placed in a blende,
and 100ml of distilled water were ad. The mixture was
blended at high speed for one mir. The PH of the
mixture was measuredsing a PH meter (model L pi
Munchen 15) which had been calibrated with two caad
buffers (7 and 4).
2.3.2.Cooking Loss Measurement

Weighted 26 granfrom eachsample, were separately
placed in nylon badn thermal bath at 10( for about one
hour, then cooled andried with clean paps. (Honikel
1998).
2.4. Sensory Evaluation of Sausages

The sensory evaluation was conducted in the sel
evaluation facilities Meat science and Technolo
DepartmentTen (10) semi trained panelists were aske
evaluate the treatments effects on r, flavor, tenderness,
and juicinessand over all acceptability after cooking e
sample in oven (24€) for 30 minutes and plac in a
dish divided into 6 portionEvery treatment was given
random three code numbers which were changed in
test. Every panelist had one dish to evaluate in ¢
session under natural lighix points hedonic scalwere
used. Where (1) wasnoderately undesirable ¢ (6)
extremely desirableTap water was available for u
between testing of samples.
2.5. Satistical Analysis

Statistical analysis was performed on all data haf
various experiments using SPSS and was subject
analysis ofone way (ANOVA) tes, least significant
difference (LSD), (Gomez et,dl984).
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[1l. R ESULTS

The obtained results from this study which stuc
Chemical Physical and organoleptic properties of 1
sausages of the two speciesetrodonfahaka &
Clariasgariepinus; which were wused in sausa
preparation,and they were collected from three marl
(Almorada ' Almarkazi' Jabelawlia).
3.1.The Chemical Analysis
3.1.1.Protein

There were no significant differences >0.05) in
protein percentagdsetween the two species (A) and),
as shown in table (2By using one way (ANOVA) te.

The upper mean of protein (206) clarified with (A)
species, and (18%) clarified with (B) specit.

Table 2.The chemical analysis of prot, moisture, fat,
ash for the (A) and (B) speci
Parameter Protein  Moisture Fat
Species

Tetrodonfahaka(A) 20.7+4.10 77.60+0.1f 1.05+0.6€ 2.76+0.23
Clariasgariepinus 16.70+1.10 71.6+0.85 2.43+0.53 3.33+0.55
(B)
Significant
4.1.2.Moisture

There were nosignificant differences 0.05) in
moisture percentages between the two species @AJR),
as shown in table (3)[he upper mean of moisture val
(776%) clarified with (A) species and (.6%) clarified
with (B) species.
4.1.3.Fat

There were nacsignificant differences ~0.05) in fat
percentages between the two species (A) an), as
shown in table (2).The upper mean of fat .43%)
clarified with (B) speciesand (15%) clarified with (A)
species.
4.1.1.Ash

There were no significardifferences (>0.05) in ash
percentages between the two species (A) ar), as
shown in table (2).The upper mean of ash .33%)
clarified with (B) species and (&%) clarified with (A)
species.
3.2.The Physical Analysis
3.2.1.PH
There were nosignificant differences =0.05) in PH
values between the two species (A) an), as shown in
table (3).By using one way (ANOVA) te. The upper
mean of pH (6%) clarified with (B) species anc.9%)
clarified with (A) species.

Ash

NS NS NS NS

Table 3. The analysis of pldnd cooking loss for the (#
and (B) species:

Parameter Species pH Cooking loss
Tetrodonfahaka(A) 5.96+0.9¢ 34.8+7.41
Clariasgariepinus(B) 6.06+0.46 25.745.92
Significant NS NS

3.2.2.Cooking Loss
There were no significant differences >0.05) in
cooking loss percentages between the two speciear(@
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(B), as shown in table (3Jhe upper mean of cooking lo
(348%) clarified with (A) specie and (25.7%) clarified
with (B) species.
3.3.The Sensory Evaluation

Sensory evaluation attribu of the various sausages
from the twospecies as assessed by pane
4.3.1.Color

The color values for all samples of fish saus reveal
that, there were no significant differences >0.05)
between the sample (A) and as shown in table (4). By
using one way (ANOVA) test.
3.3.2.Flavor

The flavor values for the fish sausages reved, there
were no significant differences >0.05) between the
sample (A) and (B)as shown in table (.
3.3.3.Texture

The texture values for all samples fish sausages
reveal thatthere were no significant differences>0.05)
between the sample (A) and as shown in table (4).
4.3.4.Juiciness

The juiciness values for the fish sausages revet,
there were significant differences>0.05) between the
sample (A) and (Bas shown in table (.

Table 4.The sensory evaluation for tspecies (A) and

(B):
Parameter Color Texture Flavor  Juiciness
Species
Tetrodonfahaka 3.33+0.57 3.33+2.08 3.33%£3.21 4.33+0.57
(A)
Clariasgariepinu 3.33£1.523.33+2.51 3.33+2.30 3.33+1.15
s(B)
Significant NS NS NS *

V. DISCUSSION

From all theresults obtained from this sty, it is
evident that fish sausagese excellent and rich meal.
They can be obtainedy easy way and low costs;
specially commercial speciesich as those used in tl
experiment. Noticeableglthough the costs arew, the
commercial shops that practice this activity in &udre
very few, for these reasons | executed the experi
specially from those two spec and the analysis give
present good and accepted re:.

The result of the chemical composili of protein,
moisture, fat, and astiarified that

There were no significant differences in pro, the
sample (A) had the greatest value in proteir.7%) was
shown in (table 4)this result agree with the study wh
was conducted by (RafiazQ08) who studied the chemic
composition of sausag@&etrodonfahaka and found the
protein range was 18-28%.

The high value of moisture (.6%) attained by (A)
agreed with (Selma2003) whe studied the chemical
composition ofTetrodonfahaka and found the moisture
value (77.6 %).

The greatest value of fat content.43%) attained by
(A) in agreement with (FA, 1976), report about
approximate chemical properties of the fresh fis(range
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of the fat contents 2-10%).

There wereno significant difference (p>0.05) in ash
values, and the greatest value of ash.3%) attained by
Clariasgariepinus agreed with (FAO.1976)range of the
ash contents (2-4%). Also these resulese in agreement [4]
with (Ahmed. 2006) ash content of the fresh - which
ranged between 2-4.

While these results were differefiom the finding of
(Hecht et al.1988) who reported feed conversion ra
(FCR) and cost efficiency oflariasgariepinus used in
South Africa and he found @the range of ash cont.

There were no significant differences in, the sample [g]
(A) had the greatest value in PH (5.9%)

There were no significant differences in cookings.
Sample (A)had the greatest value in cooking loss. 8%) 7]
which refers to their high content of moisture ¢
juiciness.

Also this study was conducted to determine thel$eoE (8]
acceptability of all sausage samples regarding r,
flavor, texture,and juiciness.

The color values for the fish sausages reved, there [9]
were no significant differences XB.05) between the
sample (A) and (B).

The flavor values for the fish sausagshowed no
significant differences (F0.05) between the samis (A) [11]
and (B).

The texture values for the fish sausashowed no [y
significant differences ¢f0.05) between the samis (A)
and (B).

The juiciness values for the fish sausages red
significant differences (0.05) between the samples (
and (B), this result agreed witludge et «. (1990), who [14]
said the degree of shrinkage @woking, is directly
correlated with loss of juicinessThere are some
suggestions that juiciness reaches a minimum whel
PH level of the meat is aboutOgHoward et <., 1956).

These results indicate that the pane could pick
significant differecces difference between the two spe.

Just in juiciness which refers to many reasons ss, the
environments variations of the fish san, that were
collected from them and seasons, agese.

-

(3]

(20]

(23]

V. CONCLUSION

This study clarified the high nutriti value of fish
sausage and their beneficiallparacteristis such as, easy
way to processcheap raw materials (specially the tr
class species,not attractive to consumers such
Clariasgariepinus and Tetrodonfahaka which were used i
the experiment).

Some factors (environmenseasonage and sex of !
fish), had effects on the cheml, physical and
organoleptic properties of fish meat and e on the
quality of the sausages.
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