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Abstract

The aim of this study was to produce fish pastirma from common carp (Cyprinuscarpio) and evaluate the
quality of this product. Fish pastirma samples were packed in polyethylene plastic bags and subjected to
physicochemical, microbiological and organoleptic analysis at 0, 3, 6, 9, 12 and 15 days of storage at (25+£2°C)
and at 0, 7, 14, 21and 30 days of storage at refrigeration condition (5+1°C). Results showed that, moisture,
protein, fat, ash, carbohydrates and salt contents% of fresh fish pastirma were 51.80, 21.27, 13.38, 8.54, 5.01
and 7.00 %, respectively. There was significant effect at (p<0.05) of storage conditions on the proximate
chemical composition. Also, there was significant at (p<0.05) incremental pattern in TVB-N values of fish
pastirma during both storage conditions with different rates. But, TBA values showed fluctuate pattern at
ambient and cold storage. Fish pastirma retained its microbiological quality till the end of storage depends on
TBC, coliform as well as molds and yeasts during ambient and cold storage. All fish pastirma accepted and had
acceptable limits of its organoleptic properties. Overall acceptability of refrigerated fish pastirma was higher
than that stored at ambient temperature till the end of storage periods. Therefore, common carp fish pastirma
such as a new product consider one of the successful methods to improve common carp fish utilization, which is
undesirable in fresh form because it's sensorial properties and a one of the trials for high production in fish
farms for this specie in Egypt.
Keywords: fish pastirma, Cyprinuscarpio ,organoleptic  evaluation
microbiological quality , storage conditions.
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Introduction

Fish is a good source of protein and can be used
as an alternative to various meats. The reasons are
fish its low cholesterol, optimal protein amount, high
digestibility and had polyunsaturated fatty acids such
as omega-3 as well as essential amino acids (Boran
and Kdose 2007).Modern life-style demands a
consistent food supply with high quality that is
convenient as well as affordable (FAO, 2007).
Consequently, fish processing has a special
concerning in fishing and aquaculture industries. The
processing and preservation of fresh fish were
important since fish is highly susceptible to
deteriorate immediately after harvest and also to
prevent economic losses (Okonta and Ekelemu
2005). Common carp (C. carpio) is one of the most
widely cultured freshwater fish species all over the
world (Vargaet al., 2013).Also, Gokalpet al.(1999);
Aktas and Girses (2005) mentioned that pastirma is
categorized as an intermediate moisture food. There
is quite work carried out on pastirma produced from
red meat animals, but the number of studies on fish
pastirma is very limited to show more specification
and information of fish pastirma production as cured
fish meat similar to cured meat pastirma, the results
of previous studies are no sufficient for assessing the
quality of fish pastirma. Therefore, the aim of this
study was to focus on the production of common
carp fish pastirma and to evaluate the quality of such
new product.

Materials and methods

Materials:

The experimental design to process fish pastirma

from common carp fish(Cyprinuscarpio L.) fillets
was carried by using about 20 kg from fresh fish,
with average weight 3.5 to 5kg each and with length
45 to 55 cm each. Fresh fish were obtained from
local market El-QanaterEl-Khiriacity - Qalyoubia
governorate, Egypt and transported in icebox to fish
processing and technology laboratory. Fish Research
Station, El-Kanater El-Khiria, National Institute of
Oceanography and Fisheries. Fish were prepared for
processing under hygienic condition, all fish were
rewashed, beheaded, eviscerated, skinnig removed
and filleted, fish fillets were washed and drained.
Fish fillets were subjected to chemical and physical
analysis to assess freshness parameters.
Fenugreek flour, salt and spices (red pepper and
cumin) were obtained from local market, but the
mashed garlic used in ¢emen preparation was
prepared from peeled fresh garlic.

Methods:
Processing of fish pastirma:

Fish pastirma sample was processed as follows:
about 7.25 kg fillets (8fillets) from common carp
with average weight 800 to 900 g each, average
length from 40 to 45 cm each and with average
thickness 1.5 cm were used.

Fish fillets were rewashed, drained, salted as dry
salting (20 g salt/100 g fillet), washing to remove
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excess of salt,1%drying at room temperature by
hanging fillet, pressing by mechanical compressor on
2500 Psi G (Pressure cell press U.S.NAMRU-3-
FRENCH®), 2"drying at room temperature, coated
with ¢emen: (50% fenugreek flour, 35% garlic and
15% red pepper and sufficient amount of water) as
given by Tekinsen and Dogruer (2000).

The coated fillet left until the coated layer
completed drying, samples were hanged and left for
drying at ambient temperature (25°C+3)for 5-7 days
until coated layer was dried and had about 3 mm
thickness, pastirma samples were packed in open
polyethylene bags, which divided for storing at
25+2°C and subjected to organoleptic analysis as
fried, physicochemical and microbiological analysis
on 0, 3", 6™, 9 12" and 15" days and at 5+1°C, that
subjected to analysis on 0, 71, 14™, 21and 30" days.

Analytical methods:
Physicochemical analysis:

The proximate chemical composition as well as
moisture, crude protein, fat and ash contents were
carried out according to the methods recommended
by the AOAC (2000). The salt content of fish
pastirma was determined by Mohr method as
described by Kenkel (1994).

The chemical quality parameters concluded total
volatile basic nitrogen (TVB-N) contents were
determined according to the method described by
Pearson (1976). While, the thiobarbituric acid
(TBA) value was measured according to the method
described by Tarladgiset al. (1960).The pH value
was carried out according to the procedure of AOAC
(2000).

Microbiological analysis: Total bacterial count
(TBC) was determined by using commercial nutrient
agar medium (Oxoid CM 0003, OXIOD), coliform
bacteria count was determined by using commercial
MacConky agar medium, molds and yeasts count
were determined by using commercial malt extract
agar medium according to the microbiological tests
as pour plating method was utilized for
microbiological analysis as reported by AOAC
(2000); APHA (1992). The microbiological results
were represented as cfu/g.

Sensory analysis: The sensory analysis of fried fish
pastirma was carried out according to Amerineet al.
(1965); it was done in terms of color, tenderness,
taste, flavor and overall acceptability. Fish pastirma
was evaluated by 10 panelists from (National
Institute of Oceanography and Fisheries, El-Kanater
El-Khiria). A 9 point hedonic scale was employed in
this sensory analysis. Samples evaluated as fresh
processed pastirma and during storage at 25°C+2 and
5°C+1. The frying process was done in vegetable oil
at 170°C for 1 min for all samples by using electric
fryer.

Statistical analysis:

All measurements were performed in triplicate
and values expressed as the mean + SD. Statistical
analyses were performed using SPSS 18.00 for
Windows. Analysis of variance (ANOVA) was used
and statistical significance was set at p< 0.05to detect
the significant effect between means during storage
periods according to (Snedecor and Cochran,
1995).

Results and Discussion

Proximate chemical analysis of fresh common
carp fish and its pastirma during storage at
25+2°C and 5+1°C:

The moisture, protein, fat, ash and
carbohydrate contents of fresh common carp fish
were 70.47, 15.60, 12.24, 0.68 and 1.01% on wet
weight basis, respectively as shown Table (1). These
results are in the range with those found by Khidhir
(2011) and Miroslavet al. (2011).0On the other hand,
moisture, protein, fat, ash, carbohydrate and salt
contents of fresh common carp fish pastirma were
51.80, 21.27, 13.38, 8.54, 5.01 and 7.00 % (w/w),
respectively at 25+2°C. The proximate chemical
analysis attributes of fish pastirma were clearly
differed compared to raw fillet; it could be due to the
effect of processing steps on fish fillet during
processing. As shown in Table (1), the moisture
content had a decline pattern in fish pastirma to
51.80%. The protein, fat, ash, carbohydrate and salt
contents on wet weight basis showed an opposite
trend based on amount of moisture loss and salt
uptake. This observation is in agreement with the
findings of Nahidet al. (2014). Therefore, ash and
salt contents were increased in fish pastirma due to
salt absorbed during fillets curing. These results
agree with theory of salt uptake and moisture loss,
this caused in salt increase in muscle tissue. This
emphasized by Andrés et al. (2005) who stated that,
when salt brine or dry salt are used as salting agents,
two main simultaneous flows are usually generated,;
water loss and salt uptake. This situation may
discussed by Ahmed et al. (2010) who carried out a
study on salting 25% salt (Hydrocynusforskalii) for
fish weight and found that lipid content of salted fish
was decreased, this might due to the leaching out of
some substances during processing as there was
direct correlation between leaching out of lipid and
protein from muscle and salt muscle concentration.
Protein extraction from the muscle has been shown
to be a function of the salt concentration, with a
maximum at 6-9% NaCl(Poernomoet al., 1992 and
Lawrie, 1998).From data presented in Table (1),
moisture content of fish pastirma during storage at
25+2°C showed a gradually significant (p<0.05)
decline to be 40.73% at the end of storage period.
Also, there were significant (p<0.05) differences just
between samples along 9 days of storage. In opposite
protein, fat, ash and salt contents of fish pastirma
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were significantly increased (p<0.05) with irregular
average between days storage compared to the fresh
sample to be at the end of ambient storage: 27.50,

17.25, 13.87 and 9.20%, respectively, these
increments were negatively correlated with the

moisture loss.

Table 1. Proximate chemical analysis of fresh common carp fish and its pastirma during storage at 25+2°C (on

wet basis).
Item Fresh Fish pastirma
fish Storage period (days)
*Zero 3 6 9 12 15
% Moisture 70.47 51.80? 49.62° 48.28¢ 41.67¢ 41.72¢ 40.73¢
+0.15 +0.18 +0.07 +0.24 +0.30 +0.31 +0.53
% Protein 15.6 21.27° 22.42¢ 25.37° 25.68% 26.91° 27.50°
+0.07 +0.39 +0.12 +0.60 +0.81 +0.58 +0.49
% Fat 12.24 13.38° 13.89° 13.80° 17.302 17.292 17.25%
+0.08 +0.11 +0.18 +0.01 +0.04 +0.04 +0.09
% Ash 0.68 8.54¢ 12.07° 11.30° 11.80°%¢ 11.32¢ 13.862
+0.02 10.04 +0.26 +0.02 +0.15 +0.10 +0.23
**0pTotal Carbohydrates 1.01 5.012 2.01 1.25¢ 3.54% 2.77 0.66°
+0.13 +0.29 +0.26 +0.35 +0.92 +0.40 +0.08
% Salt - 7.00° 7.50¢ 7.75% 8.50% 8.85% 9.20%
+0.00 +0.00 +0.35 +0.71 +0.21 +0.42

*Fresh fish pastirma
Means + Standard error

Means with the same small letters in the same row are not significantly different (p<0.05)

**Calculated by difference

Table 2. Proximate chemical analysis of fresh common carp fish and its pastirma during storage at 5+1°C (on

wet basis).
| Fresh Fish pas.tlrma
tem fish Storage period (days)
*Zero 7 14 21 30
% Moisture 70.47 51.80¢ 52.59° 53.41° 50.38¢ 53.772
+0.15 +0.18 10.21 +0.25 +0.20 +0.16
% Protein 15.6 21.27° 24.552 21.93° 24.89° 21.81°
+0.07 +0.39 +0.74 +0.55 +1.05 +0.04
% Eat 12.24 13.382 10.17¢ 9.96° 11.10° 10.26°
+0.08 +0.11 +0.03 +0.11 +0.26 +0.02
% Ash 0.68 8.54¢ 10.012 9.06° 8.79% 9.74P
+0.02 +0.04 +0.13 +0.12 +0.02 +0.04
**0pTotal 1.01 5.01% 2.68¢ 5.642 4.83%® 4.42°
Carbohydrates +0.13 +0.29 +0.73 +0.30 +0.61 +0.06
% Salt i 7.00° 7.25° 6.90° 7.20° 9.002
+0.00 +0.35 +0.14 +0.14 +0.28

*Fresh fish pastirma
Means + Standard error

Means with the same small letters in the same row are not significantly different (p<0.05)

**Calculated by difference

Table (2) shows the chemical composition of
refrigerated common carp fish pastirma. The
moisture content was inconsistent during cold
storage. Generally, it was significantly increased
(p<0.05) during cold storage, fish pastirma absorbed
moisture to be 53.77% after 30 days of cold storage.
There was significant difference (p<0.05) in protein
content, the maximum content of protein was found
after 21 days of cold storage (24.89%), while the
minimum content was at the beginning of storage
(21.27%). On the other hand, fat content of fish
pastirma sample showed significant differences

(p<0.05) during storage periods. Maximum fat
content (13.38%) was observed at the beginning of
cold storage since had a lower moisture content for
the same sample. Also, the salt content did not have
significant changes (p>0.05) until reached to 9.00%.
Ash content significantly changed during cold
storage, it was 11.01% after 7 days of storage at
5+1°C. The carbohydrate content was inconsistent
during refrigerated storage. Maximum carbohydrate
content was 5.64% after 14 days of cold storage,
while the minimum content was after 7 days
(2.68%).1t has been conclusively established that the
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amount of absorbed water depends primarily on the
number and availability of 2 types of hydrophilic
groups which are capable for binding water (Aktas
and Gurses, 2005). Berkelet al. (2004) stated that,
in humid conditions dried fish can take up moisture
from the air, forever the variation in net integral
enthalpy with the moisture content for pastirma is the
net integral enthalpy decreases with increasing
moisture content.The ash content changes with the
time of storage due to absorbance of moisture and
loss of protein (Hassan et al., 2013).

The fat and protein contents of fish pastirma
samples were not stable during storage, there were
significant differences. Many factors contribute to
these changes: the salting, curing and dehydration
processes, temperature, spices, time and oxygen
abundance are most important factors affecting the
physicochemical properties of proteins and lipids
(Ahmed et al., 2013).

Physicochemical properties of fresh common carp
fish and its pastirma during storage at 25°C+2
and 5°C+1:

The total volatile basic nitrogen (TVB-N) is an
important character for the assessment of seafood
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products quality and appears as the most common
chemical indicator of marine fish spoilage. TVB-N
which is mainly composed of ammonia and primary,
secondary and tertiary amines is widely used as an
indicator of fish deterioration (Amegovuet al.,
2012).Figures (1&2) show TVB-N values (mg
N/100g) of fresh fish and its pastirma, it were 13.98
and 15.65 mg N/100g, respectively.This change in
TVB-N that found after processing may be reflects
the effect of processing conditions on protein
degradation as explained byAhmed et al. (2013) and
Ahmed (2014) who reported that,salting, curing and
dehydration processes, temperature, spices, time and
oxygen abundance are most important factors
affecting the physicochemical properties of proteins
and lipids.Generally, during storage at both 25+2°C
and 5x1°C observed that, the TVB-N values
significantly (p<0.05) increased in all fish pastirma
reached to 34.80 and 37.05 mg N/100g after 15 and
30 days, respectively. This data go in the same trend
obtained by Shiriskaret al. (2010).Also, Estrada et
al. (1985) explained that, TVB-N increased during
storage at ambient temperature due to proteolysis
occurring by spoilage bacteria.
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Figure (1): Total volatile basic nitrogen of fresh common carp and its pastirma during storage at 25+2°C.
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Figure (2): Total volatile basic nitrogen of fresh common carp and its pastirmaduring storage at 5+1°C.
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The TVB-N values of fish pastirma stored at
25°C+2 for 15 days were not exceed the acceptable
limit, but TVB-N values of refrigerated fish pastirma
after 30 days of storage were higher than permissible
limit of acceptability according to Ozyurtet al.
(2009) who reported that, the limit of acceptability of
TVB-N value in fish products was 35 mg/100 g and
spoilage starts since it above 35 mg/100 g.

Thiobarbituric acid (TBA) value is considered as
an indicator for the amount of malonaldehyde; the
most predominant secondary oxidation products for
food lipids, hence it is considered a good chemical
constant for quality assurance and for measuring the
extent of the secondary oxidation (autoxidative
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degradation) of edible lipids during cooking and
storage (Hassan and Abu-Arab, 2004). Figures
(3&4) show TBA values (as O.D at 538 nm) of fresh
fish and fish pastirma. The O.D of fresh fish and
fresh fish pastirma were 0.05 and 0.18, respectively.
The increment in TBA value after processing
reflected the effect of processing steps on lipids
(Ahmed et al.,, 2013). The TBA value of fish
pastirma in this study was fluctuated during different
storage periods as shown in Figures(3&4). The O.D
of fish pastirma was significantly decreased after 6
days of storage at ambient temperature then
increased after 9 days and reached to 0.18 at the end
of storage at 25+2°C.

Fresh
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Figure (3): Thiobarbituric acid values of fresh common carp anditspastirmaduring storage at 25+2°C.
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Figure (4): Thiobarbituric acid values of fresh common carp and itspastirmaduring storage at 5+1°C.

While, the O.D of fish pastirma during
refrigeration storage showed a significant decrease at
7" day of storage (0.07), a significant incremental
pattern was found till 21 days then subsequently
decreased again after 30 days of cold storage to be
0.09. Fluctuation in the TBA value of fish
pastirmahad been explained by Magsood and
Benjakul (2010) who told that, an initial increase in
TBA values likely occurs due to the decomposition
of primary oxidation products to secondary oxidation

products, whereas a later decrease in TBA values is
due to the decomposition of volatile and unstable
secondary oxidation products (e.g., malonadehyde
and other short-chain carbon products of lipid
oxidation) to organic alcohols and acids (which are
not measured by the TBA test).Secondary lipid
oxidation was studied by the TBA value, which is an
index of malonaldehyde concentration.Gadekaret al.
(2014) reported that increase in TBA value
throughout aerobic storage period might be attributed
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to increase lipid oxidation and production of volatile
metabolites in the presence of oxygen.TBA in
turkishpastirma as dry cured beef product increased
throughout 120 days of storage (Goket al., 2008).
The pH is an important measurement, which has
been commonly used as physical method for quality
assessment of fish meat (Mhongole, 2009). pH value
of fresh fish was 6.41 similar with reported by
Mhongole (2009) who found the pH value ranged
6.4 and 7.00. pH value declined to 6.30 in fresh fish
pastirma due to processing treatments such as
observed by Giimiis et al. (2008) said that,salting

has significant effect on pH value of salted red mullet
fish, salting caused decline in pH value from 6.67 in
fresh fish to 6.51 for salted samples.pH value of fish
pastirma showed significant decline (p<0.05) after 9
days of storage at 25+2°C to be 5.80 at the end of
storage as shown in Figure (5), and after 14 days of
storage at 5+1°C (5.95) then increased to 6.00 till 30
days of cold storage as shown in Figure (6).
Reduction in pH value during storage was a result of
the activity of lactic acid bacteria (El-Khateibet al.,
1987).
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Figure (5): pH values of fresh common carp and its pastirma during storage at 25+2°C.
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Figure (6): pH values of fresh common carp and its pastirma during storage at 5+1°C.

Microbiological analysis of fish pastirma:

As seen in Table (3) the numbers of total
bacterial count (TBC), coliform and molds and
yeasts of fresh fish pastirma were 9 x10® , 5x10* and
5 x10%cfu/g, respectively. The TBC of fish pastirma
increased significantly (p<0.05) by different averages
to reach to maximum count (46x10° cfu/g) after 9
days of storage at 25+2 °C, after that a significant
decline was recorded to be 25 x10° cfu/g at 15 days
of storage. However, there was a gradually
significant increment (p<0.05) in TBC numbers of

common carp fish pastirmaand reached to 44x10°
cfu/g at the end of storage at 5°C+1 (Table 4).

Generally, the TBC numbers in investigated fish
pastirma were under the spoilage limit according to
Gill (1983) who reported that meat spoilage does not
occur until the total bacterial count reaches a level of
10%-® organism/g. In addition, the coliform counts
were <10 x10cfu/g at both storage conditions as
appeared in Tables (3&4), moreover coliform were
not detected after 21& 30 days of cold storage.
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Table 3. Microbiological quality of common carppastirma during storage at ambient temperature (25+2°C).
Microbiological Storage period (days)
test Zero 3 6 9 12 15
9.00¢ 20.00¢ 34.00%° 46.00? 36.00° 25.00%
TBC (cfu x10%g) +1.00 +4.00 +2.00 +2.00 +3.00 +4.00
Coliform 5.002 2.002 6.002 5.002 4.00? 7.002
(cfu x10/ g) +1.00 +1.00 +1.00 +1.00 +2.00 +1.00
Molds &Yeasts 5@ 2.002 7.52 5.002 5.002 3.002
(cfu x10/ g) +3 +1.00 +1.00 +1.00 +2.00 +1.00
Means + Standard error
Means with the same small letters in the same row are not significantly different (p<0.05)
Table 4. Microbiological quality of common carp fish pastirma during storage at refrigeration (5£1°C).
Microbiological Storage period (days)
tests Zero 7 14 21 30
9.00° 13.00°+ 15.00°+ 28.00°+ 44,002+
TBC (cfu x10%g) 1.00 2.00 2.00 4.00 1.00
Coliform 5.00%+ 6.00%+ 2.00°+ nd nd
(cfu x10/ g) 1.00 0.00 2.00
Molds &Yeasts 5.00° 10.00°+ 11.00°+ 17.00aP+ 19.00%+
(cfu x10/ g) 3.00 1.00 1.00 1.00 2.00

Means * Standard error

Means with the same small letters in the same row are not significantly different (p<0.05)

nd not detected

The mold and yeast numbers were not significant
changed between fish pastirma samples during
storage at ambient temperature. However, molds &
yeasts were significantly increased by inconsistent
rates during 30 days of cold storage. Coliform, yeast
and mold counts were <10*cfu/g in all the samples.

Sensory evaluation of fish pastirma:

The sensory evaluation of fish pastirma was
carried out by evaluating some sensory attributes
such: color, tenderness, taste, flavor and overall
acceptability after frying. Figures (7&8) revealed
that, the mean score of color was good since color
scores was >5 and <7 in fresh processed fish
pastirma but the color of fried fish pastirma showed
significant decline (p<0.05) to be fair when color
score was < 6 after 3 and 12 days of storage at
25+2°C. The color of fried fish pastirma was good
during cold storage. Cakiciet al. (2015) reported
that, the color of pastirma types is one of the most
important quality attributes, and the acceptability of
sliced pastirma is a common concern attribute in both
by producers and consumers. In addition, the average
point’s color of fish pastirma in this study during
cold storage retained its color better than the samples

stored at ambient temperature. The highest score of
color was 7.80 observed in fried fish pastirma after 6
day of storage at (25£2°C) as presented in Figure
(7). The color values of pastirma types are affected
by a lot of factors such as the properties of the raw
material (myoglobin and fat levels of muscle, etc.),
curing methods and time, curing compounds, storage
time and temperature, microbiological counts of
pastirma and packaging type (Aksu and Kaya
2002).

On the other hand, fresh fish pastirma after frying
was moderately tender when the tenderness score
was less than 9 and over than 5 but it showed a
significant decline to be slightly tender since
tenderness score was less than 5 after 3 and 12 days
of storage at 25+2°C. The refrigerated fish pastirma
were moderately tender until the end of cold storage
(30 days). In the same trend, the flavor of pastirma
that is a key attribute for consumers’ acceptance and
marketing. Usinginstrumental and sensory analysis,
many aspects of pastirma flavor would have to
characterize. The enzyme-mediated transamination
can synthesize by degrading proteins some aromatic
amino acids that are the source of flavor (Ahmed,
2014).
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Figure (7): Sensory evaluation of fried common carp pastirma during storage at ambient temperature 25£2°C.
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Figure 8. Sensory evaluation of fried common carp pastirma during storageat refrigeration 5+1°C.

The taste and flavor showed the same trend and
had the highest scores in fresh fish pastirma (zero
time). The taste score was full and the flavor were
moderately since its score about or over than 7 in all
fish pastirma samples. It is worth to mention that, the
best acceptability of fried fish pastirma was observed
in fresh (zero time) and in cold stored samples.
However, all attributes of sensory analysis were in
acceptable limits, moreover the overall acceptability
was high in refrigerated fish pastirma. Fish pastirma
was accepted after 15 days of storage at ambient
temperature and till 30 day of cold storage. The
highest score was 7.90 in fried sample which
contained 52.59% moisture at the 7" day of storage
at 5°C+1 and the lowest one was 5.00 in fried sample
which contained 41.72 and 40.73 % moisture at the
12" and 15™ days of storage at 25°C+2, respectively.

Finally, it could be concluded that fish pastirma
was microbiologically and sensorially accepted after
30 days of cold storage; however its TVB-N value
was exceeded on the acceptable limit. But, storage at
ambient temperature recorded high scores of overall
acceptability until 15 days of storage. However,
TVB-N value was not exceeded acceptable limit till
the end of storage.
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