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SUMMARY

The aim of the present investigation is to establish
a guide for the post-mortem changes in sensory
characteristics of farm-raised Tilapia nilotica (T.
nilotica) and Bagrus bayad (B. bayad) which are
among the most popular Egyptian freshwater fish-
es. Fish under experiment were kept in crushed-
ice and the changes in the different sensory crite-
ria were followed during storage by sensory eval-
uation of the skin surface, gills, eyes, smell and
muscles stiffness of raw fish, as well as the eating
quality criteria (odor, flavor and texture) for
cooked samples. Numerical schemes using sim-
plified descrptive terms were developed to make
sensory evaluation more reliable and facilitate its
application in industrial field. The scales were
constructed into many features and the final
judgement was performed according to summa-
tion of all investigated characteristics. The quality
grades of raw examined samples of T.nilotica and

B. bayad were categorized as excellent (grade A
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=10 marks) for samples stored for first three days,
very good (grade B = 8 marks) for samples stored
for 7days, good (grade C = 6 marks) for samples
stored for 9 days, acceptable (grade C = 4 marks)
for samples stored for thirteen days, while sam-
ples stored for more than thirteen days in crushed

ice were considered rejected (grade E =2 marks).

INTRODUCTION

Fish is a vital source of human food, where about
one billion people world-wide rely on fish as their
primary source of animal protein (FAQ, 2000).
Now-adays fish farming has been practiced to
meet the increasing demand for fish and conse-
quently quality of farmed fish becomes a develop-

ing area of concern (Kestin and Warriss, 2000).

Although safety is the Agency's highest priority,
the consumer problem most frequently encoun-

tered with seafood is decomposition that affects
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quality and fitness. This situation derives from

high perishability of seafoo

" nleo n
and difficult route that seafood must take frot

d and sometimes long

water to table (Olafdottir et al., 1998).

The evaluation of the quality criteria used to de-
fine the freshness of fish as well as the develop-
ment of reliable methods for assessing this fresh-
ness is the goal of fish research. The methods for
evaluation of fresh fish quality may be conven-
iently divided into two categories; sensory and in-
strumental. The most traditional method used for
detecting decomposition is sensory examination.
However, no single instrumental method is gener-
ally reliable for assessment of freshness and spoil-
age in seafood. Since the consumer is the ultimate
judge of quality, most chemical or instrumental
methods must be correlated with sensory evalua-
tion before being used (Huss, 1995). Therefore,
the trend is to standardize methodologies to make
sensory evaluation on objective measurement to
ensure uniformity of application of sensory test-
ing (Hyldig and Nielsen, 1998; Nielsen, 1998,
Kyrana and Lougovois, 2002).

Quality aspects that can be judged by sensory as-
sessment are odor, color, appearance, flavor and
texture. Moreover, sensory assessment is likely to
predict the consumer's reaction towards fish and
fish products better than non-sensory methods
(Ashie et al., 1996; Luten et al., 1997),
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The sensory quality of fish and fish products is
e sen: '
ant to describe the quality perception of the

with eating quality being the most im-

(. Meanwhile, eating quality be-

import
consumers,
portant componcen

comes unacceptable to the consumer as a result of

various deteriorative changes attributed to the ac-
tivities of bacteria which will be reflected on the
other sensory aspects (Nielsen and Jessen, 1997).
In this regard Giannini et al., (2001) emphasized
the importance to ensure that seafood is really
fresh before packaging so that it will not become

stale when distributed and displayed.

The wide diverse in fish habitats, and feeding be-
haviour, make edible fish species in different
catching areas differ greatly in their chemical
composition, which is reflected on their spoilage
pathway. These arrays between fish species ne-
cessitate a definite study for each fish species to

evaluate its decomposition pattern (Michael
1996).

The frist detailed scheme was developed by She-
.wan -et al. (1953), however, there is still shortage
In scientific description of changes in sensory at-
tributes of local fish Species. Therefore, the pri-

mary purpose of the present study is to establish
an objective Sensory. quality scheme for ice-kept-
farm-raised Tilapia nilotjc

a (T. nilotica) and Ba.
grus bayad (B, bayad). >
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MATERIALS AND METHODS

Sahlples

Two " s
o lots of T. nilotica and B. bayad were collect-

ed from the El-Zawya fish farm at Kafer El-
Shiehk Governorate (Egypt) during summer sea-
son. The first lot composed of 108 specimens of
T. nilotica fish, each of 250-350g, while the sec-
ond one consisted of 83 specimens of B. bayad of
500-700g. Immediately after harvesting, Fishes
were stored in alternating layers of crushed ice in
plastic containers. The iced fish were delivered to
the laboratory within 4 hours, where additional
crushed ice were added, the containers were kept
in refrigerator and allowed to drain freely. More
ice was added to compensate the melted ice dur-
ing storage time. The changes in sensory attrib-
utes of raw and cooked fish were objectively de-
scribed immediately after harvesting and then

daily till the fish became obviously decomposed.

The panelist team
Five to seven staff members of the food hygiene

and control department, Faculty of veterinary
medicine, Cairo University, with past experience
in sensory evaluation of fish were asked to de-
scribe the sensory quality of fish samples through

a given terms as well as their own terms.

Sensory evaluation of the fish

At each sampling time, 5 randomly chosen fish

Vet Mcd.J..Giza.VoI.53.N0.4(2005)

were used for assessment of the changes in their
sensory quality. The fish were examined for
changes in general appearance including descrip-
tion of the condition and color of skin, surface
slime, smell (of skin & gills), eyes, color and odor
of gills, muscle texture, viscera and belly flap.

Morcover, cooked muscle samples were evaluated

for odor, flavor and texture.

Each fish was described by the panelists, where
the descriptive terms used as a guide to develop
the scheme of sensory attributes for farm-raised
ice kept T. nilotica and B. bayad were recorded.
Such descriptive terms were developed from the
schemes reported by Shewan et al. (1953), How-
gate et al., (1992), and EC (1996).

Simplified freshness schemes for raw and cooked
T. nilotica and B. bayad were developed after
consultant the various scoring scheme mentioned
above. The descriptions given in the developed
simplified freshness schemes were arranged in the
sequences of their occurrence during ice-storage

from absolute freshness to putridity.

Cooking

At each sampling time, three specimen of each
fish species flesh (100g) were obtained from the
dorsal muscles and steamed at 100°C for 30 min-
utes, and its eating quality parameters (odor, fla-

vor and texture) were immediately evaluated by
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the panelist team.
RESULTS AND DISCUSSION

Freshness is a complex property which is difficult
to define formally. Loss of freshness and the de-
velopment of spoilage are the result of interlock-
ing sequences of chemical and biochemical reac-
tions” accompanied by the effect of microbial
metabolism in and on the fish tissue, which can
fundamentally only be appreciated by the senses
and be measured by the panelists. While non-
sensory procedures can give only second and indi-

rect measure of freshness (Connell and Howgate
1986).

Stale, bad or putrid fish are easily recognized by
sight, smell or taste, and quality assessment of
fish in this condition presents little difficulty.
There are, however, many occasions when it is
necessary to assess quality at some intermediate
stage of loss of freshness or some intermediate
state of deterioration which substantiate the ne-
cessity for development of standard and reliable
sensory evaluation scheme to follow up changes
in sensory quality of fish throughout its Storage
life. In this respect, Ashie et al., (1996) and Luten
et al.,(1997) stressed the importance of assessing
the sensory quality of the harvest on board and
continued throughout the processing and distriby,-
tion chain, where rapid decisjons about quality are

made on the basis of Sensory assessment
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The consistant pattern of changes which can be
monitored by sight, touch, smell and taste of
T.nilotica and B.bayad during ice-storage was de-
scribed in table (1) and tabulated into rating scale
in table (2). Simplified descrptive terms as no off-
odour, slightly off-odour and strong off-odour
were used to make sensory evaluation more relia-
ble and facilitate its application in industerial
field, instead of terms as acetamide-like, musty,

and grassy odour mentioned in by Shewan et al,,

(1953).

The developed scale of sensory evaluation for raw
samples was constructed into many features (gen-
eral appearance, odor, texture, condition of the
muscles and belly flab as well as flavor in cooked
samples), but no scor is given to single feature
and the final judgement was performed according
0 summation of all investigated characteristics.
While in Shewan et al.,, (1953) schem each senso-

ry attribute as general appearance, odor and fla-

vor has separated score and can be used separat]yr
to judje the fish quality. In thjs respect, Connell
and Howgate ( 1986) stated that there were advan-
tages in measuring freshness on account of g

characters becayse different storage conditiong
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Figure (1): The relation between the sensory attributes used in sensory evaluation of
raw and cooked samples.

The quality of examined samples of T.nilotica and
B.bayad was categorized as excellent (grade A
=10-marks) for samples stored for first three days,
very good (grade B =8 marks) for samples stored
for 7days, good (grade C = 6 marks) for samples
stored for 9 days, acceptable (grade D = 4 marks)
for samples stored for thirteen days, while sam-

ples stored for more than thirteen days in crushed

ice were considered unaccepted and rejected.

(grade E =2 marks).

Althougth sensory evaluation of cooked samples
is neglicted, it is easy to perform and does not re-
quire special instruments. Data in table (3) re-

vealed changes in eating quality parameters dur-

ing ice storage of both T.nilotica and B.bayad. .

The score scale for cooked fish was rating with 5
for absolute fresh and Ifor obvoius putried fish

as shown in table (4). According to the panalists

Vet Med.J..Giza.Vol.53,No.4(2005)

evaluation, the fish was accepted as Grade A (ex-
cellent at 5-4 scor), Grade B(good at 3 scor),
while Grade C (acceptable at 2 scor) and rejected
at one scor (grade D). The obtainéd results also
clearly indicated that B. bayad revealed slightly
rancid odour and flavour in Grade C and becomg
more evidant at rejection time. FAQO (1996) illus-
trated the eating quality parameters into four stag-
es: First, fish is very fresh and has a fresh fishy
taste, while in the second stage, some loss of
odour and taste characteristic to species but no
off-flavours could be detected and the texture is
still pleasant. Where as the signs of spoilage and
a range of volatile, unpleasant-smelling odor is
slightly produced in the third stage, the texture be-
came tough and dry. Moreover, a marked spoilage

signs could be easily observed in the last fourth
Stage.
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Table (1): Description of freshness grades for T. nilotica & B. buyad storedin crushed ice.

Days post-harvesting

'Med-d..(‘.lvn 7.0 Ea s a0nN/)

1 3 5 7 9 11 13 14
1. General Bright. shining & | Bright, shining & | S. loss of skin S. bleaching skin | Loss of brightness, | Dull, some Dull, Eu;ﬁa Dull, im_.wna X
appearance Transparent, Thin, watery, brightness & with viscous, & Thick turbid bleaching & bleaching & bleaching, shrinkage
° Skin watery. clear slime | clear slime S. viscous turbid slime slime Turbid, thick very thick turbid mm_nw thick clotted
turbid slime slime slime slime
Convex. full Bright] Convex, full S. Convex. S. flattened, grey | flattened, grey Sunken, grey sunken, cloudy Completely sunken,
° Eye black Bright, black black pupil, V. S. | pupil, S. opaque pupil, S. opaque pupil, opaque pupil, opaque V. cloudy pupil,
pupil. translucent | pupil, translucent | dull cornea conrnea cormea comea cornea dull cornea o
cornea comea VC
° Gills Red & thin S. loss of red Pink-pale pink Pink-pale pink & | Pale pink & S & thick Greyishred and  |Greyish brown &
translucent watery | color, thin & & thready thready mucous thready tready mucous thick thready thick brown mucus
mucus mucus mucous mucus cloudy mucous
|
L. Smell Fresh Some loss of loss of fresh Neutral (no off- V. S. fishy odor Strongly fishy S. off-odor Offensive odor
(gitl & skin) fresh odor but no off- odor) (S. rancid) odor (S. rancid) (rancid)
{ odor odor (S. rancid)
II1. Body / Stiff and firm Suff and firm firm, elastic firm, elastic re- Moderate return S. firm, slowly S. Flabby, V. Flabby, slowly
texture return after finger | return after return after turn after finger pitting | return after slowly return return )
piwing finger pitting finger pitting after finger finger pitting after finger after finger pitting
pitting pitting
Translucent, strong{ Translucent, F. Loss of ) S. opaque, loosely [ Opaque, loosely | Completely Completely opaque,
IV. Muscles ly attached to back | attached to back transparency F. S. opacity, adherent to adherent to opaque, loosen. lacerated, brown
bone bone attached to back S. loose from vertebral column, { vertebral column, |dark red discoloration around
bone vertebral some reddening red discoloration | discoloration the back bone
column, around the | around the back | around the back
back-bone bone bone
V.Belly fiab | Firm & translucent.] translucent Less firm, with | S. soft, with S. Soft, opaque | Soft, marked S.breakage of  [Lacerated with
S. discoloration, | S. discoloration with greyish discoloration skin with yelowish brown
discoloration ' yellowish discoloration
discoloration
S. slight V. very
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Lable (2),: l*‘rcsl_mess scoring scheme for sensory characteristics of fresh 7. nilotica and B. bayad
stored in crushed jce,

T Score
Sensory characteristics

Slight, shining skin, transparcnt watery clear outer slim

Convex blaqk pupil, full bright €ye, translucent cornea
Bright red gills, translucent watery mucus, fresh odor
Fresh odor

Excellent
Firm body, translucent muscles str

! - ongly attached 10 bones, no discoloration along the back-bone 10
Firm belly flab with no discoloration.

Slight loss of skin brightness, thin, viscous & slightly turbid outer slime
Slightly convex, very slight grey pupil and Slightly opaque cornea Very Good
Slight pale pink gills, thready mucous y8
Some loss of fresh odor

Eirm body, slight lose muscles transparcncy, firmly attached to bones, no discoloration along the back
one '

Firm belly flab, no discoloration.

Loss of skin brightness, viscous, turbid outer slime
flattencd eye, slightly grey pupil, dull cornea

Good
Pale red gills with htread, mucous, fishy odor
Loss of fresh odor but no off-odor

6
i ; e . light dis-
Moderate firm body, very slight muscle opacity, very slight loose from vertcbral column, very slig
coloration along the back-bone
Slight soft belly flab, slihgt discoloration.
Dull skin, thick, very slight bleaching turbid outer slim
Sunken eye, vioudy pupil, opaque cornea ‘ Acceptable
Grey-red gills, thready mucous.jligdhl qfﬂ;}nsll)ve ol(]i)or 3
Strongly fishy odor (slight rancid odor in B. baya. ertebral col-
Slightglyyfirm body, slowly retained after finger pressure, opaque muscle loosely adherent to v |
umn, some reddening around the back-bone
Linit of acceptability ) Rejcctéd
i 2
Dull skin some, some bleaching
Table (3): Description of freshness grades for cooked T.nilotice and B. bayad
B C D
Grade 5A4 . 5 g
Score - _ . 3 m—
istic : flavo Slightly off- | Strong o
T. nilitica | Very fresh characteristic to species Loss of flavor ﬂu%or oy
“teristic cics | Loss of favor Slighty off- Strong off-
Flavor B. bayad | Very fresh characteristic lo spe aa avor ran.
cid) cid)
isti i Loss of characteristic | Slight off- Stron
T. nilotica | fresh characteristic to species T g;IS_ i P Eed i
Odor i aracteristic jo speci Slight oily odor Slight rancid | Strong rancid
B. bayad Fieshoily Shanidterislico specics ch}raclenysitc o odor odor
species
i Elastic, firm Elastic Less clastic
T.ntlatica | Blastis. firm and less firm
Texture i ic, flak Elastic, less | Less elastic
B.bayad | Elastic, flaky Elastic, flaky ioky
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The data obtained during the present study tables
(1) indicated that no difference could be detect-
ed in storage life of Tnilotica and B.bayad, al-
though T.nilotica belong to lean fish and B.bayad,
to fatty fishes. This may be referred to difference
in fish size which affect the rate of decompos;i-
tion, where B. bayad samples are larger (500-
700g) than those of T nilotica ( 250-350). In this
regard, Davis (1995) stated that smal| fig), are
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