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Abstract

Some  physico-chemical, chemical, microbiological and
organoleptical changes of minced grass carp { Crenopharyngodon idelia)
during washed, pre-fried and storage perfod for 3 months at -20 °C were
investigated.

Results showed that a decrease in moisture, crude protein, fat
and ash of grass carp balls produced from unwashed mince and washed
mince before and after additives (salt, sugar, wheat flour, cumin, onion,
garlic powder, black pepper and thyme). and the decreasing were dear in
unwashed mince and washed mince after additives, respectively. Data
indicated that, the content of saturated fatty acid, monounsaturated fatty
acid and polyunsaturated fatty acid dominant were (C16:0), (C18:1) and
{C18:2) from unwashed mince and washed mince before and after
additives, respectively. Resuls showed a decrease in pH-values, total
bacterial count (TBC) and scores of color, flavor, appearance and overall
acceptability during storage period. While samples showed an increase in
total volatile bases nitrogen (TVBN), trimethyl amine nitrogen {TMAN),
thiobarbituric acid (TBA) and psychrophilic bacterial count (Log,s CFU/g)
content of minced grass carp {Qrenophanmgodon idelfa) during washed,
_pre-fried and storage period for 3 months at -20 "C.

The results showed that, the grass carp balis produced from
washed mince and pre-fried were best compared with the unwashed
mince (without fried and pre-fried) during storage period at -20 °C for
three months.

INTRODUCTION

Grass carp {Ctenopharyngodon idella) is one of the main freshwater fish
species farmed in Southern Brazil. The increase in the intensive production of grass
carp has raised concems over the quality of the cultured products. Therefore,
investigations on the freshness quality during handling, distribution and storage in
ice are of considerable interest (Scherer et af, 2004).

Carp is one of the most widely cultured and traded species over all the
world due to its fast growth rate, easy cultivation, high feed efficiency ratio and
high nutritional value. However, fish are perishable foods, which generally spoil
faster than other muscle foods. Frozen storage is a general preservation method,
used to control or decrease biochemical changes in fish that occur during storage.
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Nevertheless, frozen storage does nét completely inhibit microhial and chemical
reactions that lead to quality deterioration of fish as fish musde is abundant in
proteins and unsaturated fatty acids (Wenjiao et af, 2009).

Freezing is an excellent method for preserving the organoleptic attributes and
protein functionality of flesh fish during prolonged periods of storage. Furthermore,
measurement of sensory, chemical and physical changes have been shown the
deterioration of fish guality continues to some extent during frozen storage.
(Careche et al,, 1999).

Freezing and frozen storage have largely been employed to retain fish quality
before it is consumed or used in other technological processes. However, the
presence in fish muscle of both a highly unsaturated lipid composition and a
relevant prooxidant compound content can facilitate an important enzymatic and
non-enzymatic rancidity development, this leading to sensory, physical and
nutrittonal quality fosses. (Jaime of af, 2009).

Frozen storage of shelifish is an important preservation method; however
deteripration in texture, flavor, and cofor of muscles frequently occurs with poor
condiions during the process. Freezing slows enzyme activity and inhibits
microorganism growth. However, lipid hydrolysis and oxidation still occur. The
extent of quality loss of marine frozen food is dependent upon many factors, which
include storage temperature and time, packaging, rate of freezing-thawing, and
temperature fluctuations and freeze-thaw abuse. Prolonged frozen storage of
Egyptian shore crabs (Carcinus maenas) at -10 °C affected thé chemical
characteristics of crab meat. (Soottawat and Nuntapol 2009).

Washing is one of the most critical steps in surimi manufacturing. Large
amounts of water are used to remove the sarcoplasmic proteins, blood, fat and
other nitrogenous compounds from the minced fish flesh Additicnally, a
consideratie quantity of soluble material is lost through processing. (Park and
Mortissey 2000). '

Nowsad et a/. (2000) reported that, washed mince showed significantly better
textura! properties than un washed mince. On the other hand, reduce redness was
indicated that washing cycles removed pigments such as myoglobin, residual
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hemogiobin, fat and other nitrogenoqs compounds (Wetterskog ~and Undeland
2004). '

' Fish and shellfish provide an almost unlimited variety of fatty acids with
beneficial roles in human health. The overall net effect of the consumption of fish
and fish oils appears to reduce the risk of coronary heart disease The potential
health benefits related to fish consumption are due to the presence of proteins,
unsaturated essential fatty acids (PUFAS), minerals and vitamins. Additional health
benefits from the consumption of fish or fish Iipi'ds may be related with PUFAs
especially w3 PUFAs (Sidhu, 2003).

It has been reported that the type and amount of fatty acids in fish tissues
vary mainly with feeding of the fish, but other factors may also influence their fatty
acid composition. For example, size or age, reproductive status, geographic
location, and season all influence tat content and composition of fish muscle, The
fatty acid proﬁle of fish is certainly influenced by 'temperature (Saito et /., 1999).

The shelf life reflects susceptibility of the fish to deterioration. The quality
of fish can be estimated by sensory tests, microbial methods or by chemical
methods such as measuring volatile compounds, lipid oxidation, determination of
ATP breakdown products and the formation of biogenic amines. Gillsin ef.al
(2009).

Fish lipids have been intensely investigated since their protective effect on
cardiovascular diseases was first studied. Fish oils are rich in long-chain
polyunsaturated fatty acids (LC-PUFA), namely eicosapentaencic (EPA) and
docosahexaenoic (DHA), which reduce some risk factors associated with
arteriosderosis (Caider, 2004).

Raw fish products that have been stored under refrigeration, then frozen
and thawed can be expected to undergo a nearly one log reduction in viabie counts
due to the freeze-thaw cycle. Plate counts will only reveal the number of viable
cells per gram. There is therefore a need for a rapid and reliable method for
determining the total numbers of viable and dead bacterial cells following
refrigerated or iced storage and before sale, in order to prevent the distribution of
poor quality fish products to consumers, and to reveal the truebacterial history of
such products. (Jung-Lim and Robert, 2006).
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. Quality deterioration of frozén fatty fish has been attributed to both changes
in lipids and loss of protein functionality. Loss of protein functionality during frozen
storage is due to protein aggregation and this is promoted by presence of
formaldehyde (FA), (Natseba, et a/., 2005). '

The present work was carried out to investigate some ph.ysicc}chemicai,
chemical, microbiological and organoleptical properties of grass carp balls produced
from unwashed mince (without fried and pre-fried) (UWM) and washed mince
{without fried and prefried) (WM} during storage pericd at - 20 °C for three
menths.

MATERIALS AND METHODS
Samplﬁ and experimental design: '

Grass carp (Cfenopharyngodon idefld) was immediately obtained after
catching from Abbasa Farm in Sharkia Governorate, Egypt. Each sample weighted
10 Kg, while the mean of individual weight of grass carp fish was about 2.5 Kg. The
fish samples were washed using tap water, then the head, scales and all fins of
grass carp fish were removed using a sharp knife. The internal viscera were
removed by hand, then washed the fish using tap water. The fish samples were cut
to fillets. The fillets were minced with a kitchen meat mincer, using a 3 mm
diameter holes plate. Minced fish was washed in ice cold water (2 °C) with a ratio
of 1.5:2 (mince fish to water), to eliminate any odor and strained using a cheese
cloth in a refrigerator at 2 °C for 8 hours. Afterwards, the samplas were dewatered
by squeezing manually.

The grass carp balls mince included 92.5 % grass carp mince, 2.25 % salt, 1
% sugar, 3 % wheat flour, 0.25 % cumin, 0.25 % onion, 0.25 % garlic powder,
0.25 % pepper and 0.25 % thyme. The ingredients were homogenized with a
kitchen blender. The batter and breading materials were purchased from iocal
market in Sharkia Governorate. After the batter application, it was also covered With
conventional breading crumbs and pre-fried at 180 °C for 30 s. Then, the same
procedure was conducted for the production of washed grass carp balls mmce The
total weights of grass carp balls produced from unwashed mince (without frled and
pre-fried) (UWM) and washed mince (without fried and pre-fried) (WM) were 2.0 kg
and 1.8 kg, respectively. Grass carp balls were packaged in a foam plate and
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wrapped with ding film. They were quick-frozen at - 40 °C for 4 hours and then
stored at - 20 °C for three months.
Analytical methods:

Moisture content, total protein, lipids and ash were determined according to
the methods described in AOAC (2000). pH-value analysis, muscle was
homogenized in distilled water 1:1, (w/v) and the measurement was made with a
model DMPH-2 Digimed pH-meter at room temperature (Pastoriza and Sampedro,
1994), The constituent fatty acids present in the lipid extracted from each sample
was measured by gas-liquid chromatography after liberated and esterified by a
modification of AOAC (2000). Total volatile bases nitrogen (TVB-N) was determined
in flesh by the method of Kjeldahl described by Furuichi et &/ (1997), and
trimethylamine nitrogen (TMAN) analysis was carried out according to the method
proposed by Dyer (AOAC, 2000). Thiobarbituric add value (TBA) was estimated as
described by Tarladgis et a/. (1960). Total bacterial count {TBC) and psychrophilic
bacterial count (PsBC): were detected according to the method described by
Swanson et af {1992). Sensory evaluation of sampies were organoleptically
evaluated for appearance, color, flavor and over all acceptability of grass carp balls
produced from unwashed mince {without fried and pre-fried) (UWM) and washed
mince (without fried and pre-fried) (WM) during storage at - 20°C as described by
Teeny and Miyauchi (1972).

Statistical analysis:

Three replications of each trial were analyzed using Analysis of Variance
{ANQVA) and the means were separated by Duncan' test {1955) at a probability
tevel of P<0.05 (SAS, 2000).

RESULTS AND DISCUSSION

The obtained data of chemical composition (moisture, protein, fat and ash)
contents of unwashed grass carp mince (UWM) and washed mince (WM) before
and after additives are shown in Table 1. Resuits showed significant differences
(P<0.05) between treatments [unwashed mince (UWM} and washed mince (WM)
before and after additives]. The highest percentages of moisture content in washed
mince (WM) before additives; 75.16%. While, the lowest levels of moisture content
were in unwashed mince (UWM) after additives; 71.25 %. While the highest ievels
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of cude protein fat and ash were in unwashed mince (UWM) before additives

representing 70.50, 18.80 and 9.97%, respectively. While, the lowest levels of

crude protein fat and ash content were in washed mince (WM) after additives which

were 65.70, 16.86 and 8.53% respectively. Those results agree with these achieved

by Park and Morrissey (2000). |

Tablel. Proximate composition of grass carp balis produced from unwashed mince
(UWM) without fried and pre-fried and washed mince {WM) without fried

and pre-fried.
Unwashed mince Washed mince
Treatments Before After Before After
additives additives additives additives
Moisture

< d b
content (%) | 7286 +0.22° | 71.25 £ 021 | 75.16 £ 0.25" | 73.36 + 0.23

Protein

a c b 4
content (%) 70.50 + 0.23 66.57 + 0.20 69.65 + 0.22" | 65.70 £ 0.21

Fat ‘(’g:;"“t 18.80 £ 0.16% | 17.48 £ 0.14° | 18.1340.15% | 16.86 + 0.14¢

Ash content
997 + 0.13° 927 £ 0.12" 9.17 +0.12° 8.53 + 0.11°
(%)

**Means within a raw with the same superscript significantly different (P<0.05).
Values are expressed as Mean + SD.

Data in Table (2) showed the fatty acids composition (saturated fatty acids,
monounsaturated fatty acids (MUFAs) and polyunsaturated fatty acids, (PUFAs) of
grass carp balls produced from unwashed mince (UWM) without fried and pre-fried
and washed mince (WM) without fried and pre-fried, Data showed the saturated
fatty acids, (MUFAs) and (PUFAs) for all samples. On the other side, the
predominant fatty acids were C16:0, C16:1, C18:1 and C18:2 in the grass carp balis
for all samples. The difference between the samples due to unwashed and washed
mince. Also the different amounts of the fatty acids were absorbed during frying.
These resutts agree with those reported by Sidhu, (2003), Calder (2004) and
Gulsiin et 2/, (2009).
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Table 2: Fatty acids'comiposition (% w/w of total fatty acids) of grass carp balls
produced from unwashed mince (without fried and pre-fried} (UWM)} and
-~ ‘washed mince (without fried and pre-fried) (WM).

. Unwashed mince Washed mince
Treatments Before After Before After
additives additives additives additives
C14:0 2.09 2.24 1.50 1.75
C16:0 14.6 16.6 15.7 15.8
Ci8:0 520 400 4.17 4.29
€20:0 1.58 1.74 2.16 240
C22:0 0.36 0.30 0.09 0.34
C23:0 0.610 0.510 0.550 0456
C24.0 0.22 1.13 0.15 0.96
ISFA 24.66 26.52 24.32 23.58
C16:1 11.2 5.11 8.54 13.2
C18:1 i5.1 154 20.3 : 19.6
C20:1 2.01 1.09 1.48 1.20
C22:1 0.19 0.15 0.19 0.11
IMUFA 28.5 21.75 30.51 3.11
C18:2 7.83 8.32 10.5 3.64
c18:3 4.30 2.66 3.52 1.57
ZPUFA 12.13 8.98 14.02 5.21

Changes in total volatile bases nitrogen (TVBN) and trimethylamine
nitrogen (TMAN) (mg/100g) content of grass carp ( C?enopharyngodan ffella) balls
produced from unwashed mince (without fried and pre-fried) (UWM) and washed
mince (without fried and pre-fried) (WM) during storage for 3 months at -20 ‘Care
presented in Tabie (3). The cbtained results indicated a significant increase
{P<0.05} in total volatile bases nitrogen (TVBN) and trimethylamine nitrogen
{TMAN) {mg/100g) content in sampfes up to 3 months of storage ber_iqd at -20 °C.
Howéver, the change rate was higher in all unwashed and without pre-fried
samples stored at -20 °C than in washed and pre-fried samples. The increment in
TVBN and TMAN during storage couid be due to the decomposition and degradaﬁbn
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of nitrogenous compounds as a result of microbiai action. These findings are in line
with those obtained by Khuntia ef al. (1993). :

Table 3. Changes in total volatile bases nitrogen (TVBN) and trimethylamine 'nitrogen
{TMAN} (mg/100g} content of grass carp (Cténopharyngodqn ideflz) balls

during storage for 3 months at -20 C.
Total volatile bases nilrogen Trimethylamine nitrogen (TMAN)

(TVBN} (mg/100g) (mg/100
Unwashed . Unwashed Washed mince
Treatments mince Washed mince mince
" e | | e | | e | o | e
tried | 189 | sied | 7% | frieq | 1% | gieq | i

o) 1038% 989+ )'893% | B63x | 197+ | 181 | 1.72% | 159%
’ - 0a2? 0.31% 1 a2k [RERg 0.03° 002 002" 0.61*

1 1676+ | 1118+ | 12194 § 9804 4.88 + 214 = 375+ | 197%
] Storage 0.13° 0.11° 012" 0.20°¢ 0.08* 0.02¢ 0.03" 0.02°

period
months 2 21804 | 1319+ | 27,624 | 11504 | 873 & 159 % 7.05 4 233
0.12* 0.13¢ 0148 p.a1¢ 0.06* 0.02° 0.06° 0.05¢

3 271.7 & 1578 { 2430 % | 13.75% | 13.30 % 3.09 10.50 273 %
0.17° 0.15°¢ 020" 0.13¢ 012" 0.07° 0.09° 0.06°

ad Means within a raw with the same superscript significantly different (P<0.05).
Vahies are expressed as Mean + SD,

Results presented in Table (4} showed the effect of storage period at 20°C
on pH and thiobarbituric acid TBA vaiuve content of grass carp {Ctenopharyngodon
idetta} batls produced from unwashed mince (without fried and pre-fried) (UWM)
and washed mince (without fried and pre-fried) (WM) during storage for 3 months
at -20 °C. The analysis of variance for pH-values during storage period, showed that
the pH-values slowly significantly decreased (P<0.05). The decrement in pH-values
during storage period may be attributed to protein denaturation formation of amino
acid nitrogen and free fatty adds which were produced in different amounts. These
results are in line with those reported by Bello and Granados (1996).

Respecting the thiobarbituric acid TBA value used as an index for lipid
oxidation taking place in fish and fish produds, fish and fish products of good
quality will have a TBA value less than 2.0, while, poorer quality fish will have TBA
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value ranging between 3 and 27. Moreaver, fish with TBA number greater than 27
will probably smell and taste rancid (Bonnell, 1994). Results shcwn in Tabie 3
indicated a significant increase in TBA value up to 3 months at -20 "C. The TBA
value in the unwashed and without pre-fried samples significantly increased from
0.19 to 1.88 but in unwashed and prefried significantly increased from 0.13 to
0.83. While the TBA value in the washed and without pre-fried samples significantly
increased from 0.11 to 1.39 and in washed and pre-fried significantly increased
from 0.07 to 0.45 during frozen storage, respectively (p < 0.05) (Table 4). The
increasing of the TBA value during frozen storage has been demonstrated by
Bonnell, 1994.
Table 4, Changes in thiobarbituric acid values (TBA) (mg.malcnldehyde / Kg.) and pH
content of grass carp (Cfenopharyngodon idefia) balls during storage for 3
months at -20 °C.

Thiobarbituric acid vatues (TBA)

(mg.malonidehyde / Kg.) pH
Unwashed . Unwashed Washed mince
Treatments mince Washed mince mince
el Rl Rl S R
fried | T | fried | T°% | fried | 199 | frieq | fied
o 019+ | 0132 Clix | 007+ | 655&% | 665+ | 660+ | 672+

00132 | 0.012% | 0.010° | G.005>™ | 0062 0.05? 0.06° g.05°

0.64 £ 0.32 & 049 0.19 ¢ 6.44 % 6.59 + 650 £ § 6672

1
Storage 00162 | 0.014° | 0.015" | Q.012¢ 0.05°¢ 0.04 % 0.05° 0.04°
period
months 2 1.24 & 055+ 089 031 % 630 + 651+ | 638+ | 661

0.021° | 0.015° | 0.017° | 0.014° 0.04° 0.05 % 0.04° 0.05 ®

3 183+ | 083+ 139+ | 045+ | 6312 | 642+ | 625+ | 653
0.0422 | 0.017° | 0.031° [ 0.015¢ 0.03¢ 0.04 " 0.02° 003°

4 Means within a raw with the same superscript significantly different (P<0.05).
Values are expressed as Mean + SD.
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Microbiological evaluation:

The achieved results presented in Table (5) showed the changes in total
bacterial count TBC and psychrophilic bacterial count PsBC (Log,s CFU/g) of grass
carp (Ctenopharyngodon ideila) balls produced from unwashed mince (without fried
and pre-fried) (UWM) and washed mince (without fried and pre-fried) (WM) during
storage for 3 months at -20 °C. Resuits indicated that, the lowest levels of TBC 2.25
Logyy, CFU/g was observed in washed, prefried minced grass carp
(Ctenopharyngodon idella) after three months of storage period. However, the
results showed significant decrease (P<0.05) in TBC in all samples up to 3 months
of storage.

Table 5: Changes in total bacterial count (TBC) and psychrophilic bacterial count
(Logyp CFU/g) content of grass carp (Clenopharyngodon idella) balls during
storage for 3 months at -20 °C.

Total bacterial count (TBC) {Log19 Psychrophilic bacterial count
CFU/g) {Log10 CFU/g)
Unwashed Washed mince Unwashed Washed mince
Treatments mince mince
v:::: Pre- v::::: Pre- ‘:::' Pre- v;::‘ Pre-
fried | ™% | fied | M | fried | MO | frieq | Tried

391+ | 350+ | 368+ | 337+ | 120+ | 097+ | 1.05+ | 0861
0.033° | 0.031° | 0.032" | 0.030< | 0.015" | 0.014™ | 0.014" | 0.013°¢

i 345+ | 3.09% | 3.32% 3072 | 1513 | 1,254 | 135 | 106+
Storage [ 0.031* | 0.025° | 0.027° | 0.024° | 0.016" | 0.012" | 0.013" | 0.009°

period
o1 3072 | 275 | 2032 | 2692 | 192% | 1554 | 167z | 134
months 0.023* | 0.021* | 0.024* | 0.021%* | 0.017* | 0.013* | 0.014" | 0.011°

260 | 2.33% 246+ | 225 % 2,40 + 195+ | 2,30 % 1.72 ¢

3 0.020" ! 0.017* | 0.018" | 0.015° | 0.021" | 0.017"> | 0.019" | 0.015°

¥ Means within a raw with the same superscript significantly different (P<0.05).
Values are expressed as Mean + SD.,

On the other side, PsBC showed significant increase (P<0.05) with the
progress of storage time. The fresh samples recorded 1.20 and 0.97 (Log;q CFU/g)
for unwashed (without fried and pre-fried) and 1.05 and 0.86 (Log,; CFU/g) for
washed (without fried and pre-fried), respectively, at the beginning of storage
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period. Although, the count of psychrophilic bacteria was significant increase
{P<0.05) by storage. On the other side, count for unwashed (without fried and pre-
fried) were .’2...40 and 1.95 (tog, CFU/g), and 2.10 and 1.72 (Log,, CFU/g) for
washed (v;ithput fried and pre-fried) respectively, after the end of storage period at
~200C,

Generally, the reduction in numbers of microorganisms as indicated
previously may be due to the mechanical damage of bacterial cell caused by
freezing and thawing on the microflora contaminating flesh fish samples.

Howaver, the psycrophilic bacteria gave high values throughout storage
period which may be due to the presence of psycrophilic spors forming bacteria
which are again activated by freezing. These results are in agreement with those
obtained by Boknaes ef. a/{2000). and Aaraas ef a/ (2004).

Sensory Evaluation: :

The sensory scores of color and flavor of grass carp (Cfenopharyngodon
/idefla) balls produced from unwashed mince (without fried and pre-fried) (UWM)
and washed mince (without fried and pre-fried) (WM) during storage for 3 months
at -20 °C are illustrated in Table (6). The color and flavor scores decreased
significantly (P<0.05) with each increase in the storage period. The washed and
pre-fried received higher scores than the other treatments during storage period at
20 °C.

From Table (7), data indicated that the effect of stoFage at —20°C for 3
months on appearance and overall acceptability scores of grass carp
(Ctenophbaryngodon idefia) balls produced from unwashed mince (without fried and
pre-fried) (UWM) and washed mince (without fried and pre-fried) (WM). The
analysis of the grades, showed that the scores were significantly decrease (P<0.05)
. during storage period. Unwashed and without pre-fired minced grass carp
(Crtenopharyngodon idélia) had lowest scores of sensory properties, they had 7.0
it's actually evaluated és *Good”. The gradual decrease in color, favor, appearance
and overall acceptability during storage period at -20 "C could be attributed to the,
_ protein hydrolysis and its degradative products; total volatile basis nitrogen (TVBN),
and fat oxidation which are considered as major factors of changes in organoleptic
properties. Kyung et a/ (2002) reported similar results.
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Table 6: Changes in oolor and flavor of grass carp (Ctenopharyngadon idefig) balls
durlng storage for 3 months at -20 "C.

Color Flavor _

Unw.:shed Washed mince Unw:ashed , Wgshed .mmce

Treatments |- S With e “With
oll.::l Pre- out Pre- o::::t Pre- out Pre-
. fri _ fri A i A fried

fried ©d | fried | % | pied | T | fried
0 8.5+ 9.2+ 9.0+ 9.6 + 8.7 & 9.2 % 9.0+ 95%
011° § 0,12% { 0.012° | 0.012*{ 0.11° | 012 | 0.11* | 0.12°
1 8.0% 8.9+ 5.6 % 9.3+ 8.3+ 3.8 + 8.5+ 9.3+
Storage 0.09 ¢ 0.08 % 0.07° | 0.013* | 0.11° 0.08% 0.07°% 011*

-petiod

months 2 7.4 % 8.5 % 8.1 89 7.7 85+ 8.0+ 9.0
0.07° | 0.08% | 2.03" 0.09* | 0.06° | 067" | 0.07% | 0.09*
3 6.6 % 7.8+ 75 % 8.5+ 7.0 x 8.1+ 75 % 8.6 &
0.05° | 0.07* | ©.06% | 0.07* | 0.07¢ | 0.07> | 0.06° | 007"

¥< Means within a raw with the same superscript significantly different (P<0.05).
Values are expressed as Mean + 50,

Table 7: Changes in appearance and over all acceptability of grass carp

{ Crenophatyngodon idelia) balls during storage for 3 months at -20 °C.

_Appearance Over ail acceptability
Unwashed Washed minc Unwashed Washed mince
Treatment mince s € mince
s - - - -
at | Pre | lu | Pree G | Pre | G | Pre
fried | 7% | fieq | T80 | fieq | T | frieg | Ted
0 814+ 5.0+ | 854% 9.5+ | B43% | 913 | 883 | 953+
0079 | 0.08° | 0.07° ! G.08* 094 11° 09" 1.5*
Storag 1 78% | 86% | B3z 92+ [ 803|876+ | 846+ | 926
e 0.06° | 0.07° | 0,07 | 0.08* 0.7° 0.9* 0.8 1.2+
period
month 2 75+ | 82+ | 78% | 87% | 753+ | 8B40+ | 796% | BB6:
s 006° | 0.07® | .06% | 0.07°* 0.6° 09° 0.7¢ 1.0*
3 70 | 7.7+ 74z | B4+ | 68.6% | BL6 | 746+ | B5.0+
0.06° | 0.07° | 0.06™ | 0.07" 0.6 0.8° 0.7¢ 09"

# Means within a raw with the same superscript significantly different (P<(.05).
Values are expressed as Mean < SD.

- 296 -




MOHAMED 1. SALAMA IBRAHIM

Accordingly, the operations of washing and pre-frying affect the quality of
minced fish used in the production of fish balls, as the washing and frying of
minced was the best transaction in relation to others unwashed during storage, and
hance the possibility of using minced of grasse carp in the prodution of balls fish
acceptable consumgption with a high degree.

i0.
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