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SUMMARY

The aim of the present study was to process kofta and sausage from
Bolti and Carp fishes, The fishes were obtained from the local fish
market in Assiut, scaled, washed, eviscerated and washed with tap water,
The meat only was minced thoroughly, The minced samples, processed
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kofta and sausage were examined for protein, fat, moisture, ash and
carbohydrate. Bolti kofta and sausage were relatively higher protein
content and lower fat content than that of Carp. Fatty acids and amino
acids were estimated in minced Bolti and Carp. The total unsaturated
fatty acids represented 54.00 and 45.09% while total saturated ones were
31.45 and 36.86% in Carp and Bolti fish respectively. Slight difference
in amino acids content of the two kinds was recorded. The prepared
kofta samples were stored at 4=1°C and examined bacteriologically at 0,
2 and 4 days interval whilc the prepared sausage samples were stored at
20 °C and examined at 0, 2 and 4 weeks interval. In fish kofta or
sausage, the bacterial count slowely decreased {ill the cnd of storage.
Neither C. perfringenes nor Salmonella could be detected in fish
products, The kofta and sausage samples were sensorily evaluated by
panel members. The sensory evaluation was correlated with TBA and
TVBN findings. The all data confirmed the success of processing kofta
and sausage from Carp and Bolti fishes.
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INTRODUCTION

Fish-based products are very popular foods in many countries, as
they are very nutritious and healthy (Metin ef al., 2000). Carp fish is one
of the most important fresh water fish in Egypt, which amounted to
36077 metric tons during year 1992 (Darweash, 1996). Carp fish did not
find acceptance by consumers in the fresh state because of spines that
penetratcs its flesh in addition to unpleasent characteristic and the rapid
development of rancidity (Shalaby, 1992). The composition of Carp fish
seems to be variable according to species, age, sex. physiological state,
season of catch and region of catch (Stolle ef al., 1994). Bolti fishes are
also fresh water fish, which have been studied by many authors
(Badawy, 1979, Foda et al.. 1986 and Ramadan, 1989). The manufacture
of sausage and kofla from red meat is well established technology since
many years. This technology is also extended to the production of
sausage from poultry meat (Raccach and Baker, 1979). Several workers
reported the feasibility of partial or complete replacement of red meat in
frankfurters and other sausage by a fish (Lee and Toledo 1976,
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Kolakowski 1977, Angel and Weinberg 1979, Arocha and Toledo,
1982). However, Darweash (1996) prepared kobebah from Carp and
Bolti fish and the final products showed good nutritional value,
organoleptic quality and lower production costs accordingly. Fish-based
products are more perishable than meat-based products. The main causes
of fish deterioration are autolytic, bacterial and oxidative activities, The
microbiological quality is a most important criteria. Microbilogical
investigations are conducted to check good manufacturing practice, shelf
life and as an acceptireject control, The microbiological quality is based
on the estimation of indicator, pathogenic as well as food poisoning
microorganisms (Nassar, 1993),

The aims of present work were to a) obtain information about the
chemical composition, fatty acid profile and amino acid content of
minced meat of Carp and Bolti fishes, b)Manufacture of sausage and
kofta from Carp and Bolti fishes and evaluate the proximate
composition, bacteriological quality and sensory quality of these
products,

MATERIALS and METHODS
Materials:

Twenty fishes (14 kg) of each of Bolti fish (Tilapia nilotica) and
Carp fish (Cyprinus carpio) were brought from the local fish market in
Assiut City in October 2000. The samples were scaled, eviscerated,
washed with tap water to remove blood and the black lining in the put
cavity. Afterward, head, skin and bones were removed with hand then
the fish flesh was minced using meat mincer and used as an ingredicnt
for two types of fish products.

1- Manufacture of fish kofia:

Kofta of Bolti and Carp fish was prepared according to the
following formula: 500g minced fish, 12g sodium chioride, 10g spices
(black pepper, red pepper, ginger, allspice and coriander), S5g sodium
glutamate and 5 g ascorbic acid. All ingredients were mixed throughly
together and formed in a kofta-like manner pieces. Six trials were done
for fish kofta processing
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2- Manufacture of fish sausage:

Both of Bolti and Carp minced fish were used for preparing of
sausage according to the following formula: 500g minced fish, 75g iced
water, 30g corn starch, 15g nitrite curing salt (NaNos 0.4-0.5%, Na Cl
99.5%),), 4g sodium glutamate. 1.5g potassium sorbate, 0.3g sodium
nitrite, 7.5g spices (black pepper, red pepper, ginger, cumin and all
spice), 3.5g garlic. The recipe for this mix is bases on the formula of
meat sausage with some mdification. The ingredients were mixed
throughly and stuffed into prepared lamb casing using a handy stuffer.
Six trials were done for fish sausage processing. After that, both of the
prepared kofta and sausage were examined for estimation the nutritive
value, microbiological quality and organoleptic examination.

Analytical methods:
All samples were analyzed in duplicate either chemically or
bacteriologically,

1- Proximate composition:
Moisture, crude protein, crude fat and ash were determined in

minced fish and prepared kofta and sausage as the methods described in
A O. A, C. (1995). The carbohydrate content in sausage fish was
calculated by difference.

2- Amino acid content:

Amino acid content in minced Bolti and Carp fish was
determined after hydrolysis by 6 N Hel according to the method of
Pellett and Young (1980) using Beckmen Amino Acid Analyzer model
119 CL.

3- Fatty acid composition:

The lipids of minced Bolti and Carp fisher were extracted
\according the method of Folch er al. (1957). The methyl ester of fatty
acids was prepared as the method of Rossell er af. (1983). The fatty
acids were separated using PYE Unicam pro- GC gas liquid
chromatography with a dual flame ionization were carried out on
(105mx 4m) SP-2310 column, packed with 55% cyanopropyl phenyl
silicone dimensions. The column’s temperature at first was programmed



Assiut Vet. Med. J. Vol 47 No. 94. July 2002

by increasing the temperature from 70-190C at the rate of §°C minute
and then isothermal for 10 minute at 190°C the injector and detector
temperature were 250 and 300°C, respectively the flow rate of carrier
ganen were 30, 33 and 330 ml/minute for nitrogen, hydrogen and air,
respectively. The chart speed was 0.4 cm/minute. Peak identifications
were  establishes by comparing the retention times obtained with
standard methyl esters.
Estimation of Thiobarbituric acid (TBA):
This was done according to the method of Vyncke (1 975).
Estimation of Total volatile bases nitrogen (TVBN)
This was carried out according to the method of Antonacopoulos
and Vyncke (1989).

4- Microbiological guality:

Kofta samples were stored at 42 1°C in domestic refrigerator and
examined at 0, 2 and 4 days, while sausage samples were stored at -20°C
at deep freezer and examined at 0 time then after 2 and 4 weeks storage
for:

1- Total colony count (Baumgart et al., 1990).

2- Halophilc count (Mitiller, 1986).

3- Enterobactriaceae count (Mercuri and Cox, 1979).
4- Coliforms count (Mercuri and Cox, 1979).
S-Staph. aureus (Baird-Parker, 1962).

6- Isolation of Salmonellae (APHIA, 1992)
7-Isolation of C. perfringens (Beerns et al., 1986)

5- Sensory evaluation:

The sensory quality of the manufactured products was done after
frying in corn oil at 180°C for 5 minutes by 9 panel members with the
comparison of chicken kofla and sausage obtained from the local market
in Assiut City. The cvaluation criteria were colour, consistency,
juiceness, flavour and the general prefernce using 5 point scale
according to method cited in Gelman and Benjamin (1989). The
obtained data were statistically analysis using Duncan’s test as described
by Snedecor and Cochran (1982).

201



RESULTS and DISCUSSION

Table 1 showed the chemical composition of minced Bolti and
Carp fishes. The data revealed that, Carp fish had high fat and low
moisture content compared with Bbolti fish. On the other hand, Bolti
fish had slight high content of protein, Nearly similar results for Carp
were reported by Zaitsev er al. (1969) and Stolle er al. (1994) .For Bolti,
the present (indings were agree with that reported by Ramadan (1989).

Chemical composition of raw and fried kofta and sausage
prepared from Carp and Bolti [ishes are presented in Table 2. The
moisture contents in Bolti kofta and sausage were higher than that of the
same products of Carp and that may be due to the relatively higher
content of protein and lower content of fat in Bolti compared with Carp
meat. As a result of frying, the moisture content decreased, while the
| contents of protein, fat, ash and carbohydrate were incresed in both of
'kofta and sausage producis as shown in Table 2. However the loss of
|moisiure in fried kofta was higher than that of fried sausage and that
|may be due to present of casing in the case of sausage.

Fatty acid composition of Carp and Bolti fish are presented in
|Table 3. The data showed that the total unsaturated fatty acids
‘represented 54.00 and 45.09% of the total fatty acids in carp and Bolti
fish respectively, While the total saturated fatty acids recorded 31.45 and
36.86% for the same species respectively, The major falty acids in both
|Carp and Bolii fish lipids were oleic (38.73, 34.11%), palmitic (20.25,
122.50%), palmitoleic (11.83, 8.72%) and stearic (6.35, 7.32%),
respectively. The fatty acids C 16:0, C 18:1 and C 22:6 were the
‘dominants and this comply with Body (1983). Table 4 revealed the
jamino acids contents in Carp and Bolti fishes. Data showed that, there
jare slight differences between the two kinds used in amino acid
ccomposition. However, Bolti fish had slightly higher content of
isoleucine, methionine, phenylalanine, threonine, alanine, arginine,
histidine, serine and cystine than Carp fish. In the same time, the Carp
fish had somewhat higher content of leucine, lysine, valine, aspartic
acid, glutamic acid, prolin. glycine and tyrosine. Ramadan (1989) found
that bolti fish muscle contained tryptophan 1.66, therionine 3.00, valine
3.65, methionine 1.83, phenylalanine 4.40, lysine 5.52, histidine 3.60,
argining 9.20 and leucine+isoloucine mixture 8.6 ¢/100 protein.
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The low finding of TBA (Table 5) correlated with organoleptic
evaluation. Rancid odour or flavour did not appear in this study and thig
may be duc to antioxidants used. In contrary, Dawson et «l. (1978)
reported increase in TBA and peroxide value in mince from fresh water
fish. The results of TVBN were low and may be due to the usc of fresh
water fishes in study.

The initial bacterial population of Bolti kofla, Carp kofta, Bolti
sausage and Carp sausage were tabulated in Tables 6 and 7 respectively,
The initial total colony count was slightly higher than that in kofta and
this may be due to the ingredients used and the processing difference.
The combination of salt, nitrite, spices in the manufacture formulation
proved to be selective for the growth of these bacteria. The low bacterial
count obtained during the present work could be attributed to the use of
fresh fish and good sanitary handling, washing of fish before processing
and low temperature preservation, Nearly similar results of low bacterial
count in Carp were reported by Gelman and Benjamin, (1987), Nassar,
(1993). In fish kofta either from Bolti or Carp, the bacterial count
slowely decreased till the fourth day of storage at 4°C (Table 6). In Bolti
or Carp sausage, the indicator bacterial counts were decreased at the
second or fourth week of storage at —20 °C. Staph. aureus count was low
in Bolti kofta while the organism was not detected in Carp kofta, Bolti
and Carp sausages. Neither ¢ perjringens nor Salmonellge could be
detected in fish kofta or sausage and this may be due 1o hygicenic status
of uscd fish, good manufacture practice and the usc of preservatives
especially nitrite in processing.

Colour, odour, taste, jucinse were used as organoleptic
evaluation factors for fish kofta or sausage and to be comparable with
those of chicken product. Fish sausage had somewhat pale colour
although the use of additives such as sodium nitrite, due to the low
myoglobin content in fish meat. The adding of red pepper may intensify
the colour. The product were lighter. The soft texture is the critical
sensory factor in the acceptability of fish sausage. There are other factors
such as fat content and processing conditions. The mean results and the
statistical analysis of sensory evaluation for both kofta and sausage
either from Carp or from Bolti and in comparing with chicken products
were done in (Tables 8& 9). Gelman and Benjamin (1989) reported
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slightly softer texture of fish sausage in comparison with red meat
sausages.

The bacteriological quality comply with the sensory evaluation
of fish kofta and sausage of both Bolti and Carp. The manufacture of
kofta from Bolti and Carp had a resonable storage stability and that its
shelf life was 4 day at 4°C. The Bolti and Carp sausages were stable for
4 weeks at —20°C. The relatively low TBA values for fish kofta and
sausage agree with the absence of rancid odour. The all data confirmed
the success of processing kofta and sausage from Carp and Bolti fishes.
The method is a cheap and can provide a technology for utilization of
fish with special to unpopular or under utilized species.
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Table 1: Chemical composition of the examined minced fishes. *

Species | Moisture | Protein | Fat | Ash | Calories
Carp 58.90 14.69 | 23.8810.83 | 105.18
Bolti 79.65 17.84 | 141 |0.61 | 84.0

weight bases.

Table 2: Chemical composition of raw and fried kofta and sausage
prepared from Bolti and Carp fishes.

Carp Bolti
Kofta Sausage Kofta Sausage
Raw | Fried | Raw | Fried | Raw | Fried | Raw | Fried
Moisture | 73.50 | 60.73 | 72.25 | 68.60 | 74.48 | 63.65 | 73.75 | 70.35
Protein | 18.15|25.08 | 17.09 | 14.74 | 19.38 | 26.17 | 18.10 | 19.65
Fat 420 | 6.67 | 3.98 | 475 | 2.05 | 3.10 | 1.87 | 2.76
Ash 1.05 | 235 | 091 | 1.06 | 0.85 | 1.86 | 1.40 | 1.50
carboh 3.10 | 505 | 496 | 5.85 | 3.29 | 522 | 5.10 | 5.74

Table 3: Fatty acids content in the examined Bolti and Carp (as % of

total fatty acids).

Fatty acid Carbon chain Carp Bolti
Capric C10:0 ND 0.25
Louric €120 ND 0.92
Myristic C 14:0 4.85 5.96
Palmitic C16:0 20.25 22.50
Palmitoleic cl6:1 11.83 8.72
Stearic C 18:0 6.35 723
Oleic C18:1 38.75 34.11
Linoleic C18:2 3.42 2.26
Others Unknown 14.55 18.05
Total saturated 31.45 36.86
Total unsaturated 54.00 45.00

ND: not detected
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Table 4: Amino acids content in the examined samples g/100 g protein

Amino acid Carp Bolti
Essential amino acids
Leucine 9.34 9.19
Isoleucine 6.85 772
Lysine 7.50 6.61
Methionine 3.25 3.53
Phenylalanine 4.17 4.93
Valine 6.90 5.69
Threonine 4.03 5.98
Tryptophane n.d n.d
Non essential amino acids
Alanine 5.17 5.61
Histidine 2:52: 3.07
Arginine 8.09 8.96
Aspartic acid 8.15 7.17
Serine 3.60 3.79
Glutamic acid 10.94 10.90
Proline 4.86 4.66
Glyeine 5.06 4.95
Cystine 1.11 1.18
Tyrosine 3.65 3.16

Table 5: Results of TVBN (mg/100 g) and TBA (mg/ ke)in fish kofta
and sausage.

Carp Bolti
Time Kofta Sausage Kofta Sausage
TVBN | TBA | TVBN | TBA | TVBN | TBA | TVBN | TBA

0 114 1 0.0 | 11.8 | 0.0 | 122 | 0.0 | 122 | 0.0
122 | 0.0 | 127 | 1.9 | 13.0 | 0.0 | 145 | 2.0
4 | 133 [ 00 | 147 | 26 | 141 | 00 | 160 | 2.8

383
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Table 8: Mean organoleptic evaluation of fish kofta*

Type | Colour Cbnsistency Juiciness | Flavour |  General
Acceptable
Carp | 4.188% | 4.063° 4.125% [ 4125% [ 4.188°
Bolti 4.500 ¢ 4.063" 43137 | 4.188° 4,625
Control | 3.875" | 4.125"° 4.000* | 4375% | 4.000°
*: Mean of scored according to S-poim's_c_alg(is;best quality, T=worst quality)
by 9 panel members.

she.

meuns bearing different supercripts differ significant (p=0.03) at the same column.

Table 9: Mean organoleptic cvaluation of {ish sausage®

Type | Colour [ consistency | juiciness | flavour | General
Aceeptable
Carp | 3.875° | 4.125° 3.750° | 4250° | 3.875°
Bolti | 4.500° 4,125° 4.250% | 4.125° 4.000*
Control | 4375 |  3.625 3.750° 3.625° 3.750

* as below table 8.




