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Abstract: The study presents an attempt to correlate theucomsacceptability of Malaysin Patin fish
with the storage time and temperature. A batchypifctl fresh fishes were cut into regular slices
(samples), which were wrapped and distributed gvanfour cold stores of 0, 3, 5 and°@0storage
temperature for a period of 28 days. During thersewf storage, each three days, samples were taken
from the stores to be tested chemically and sdgduyitrained panelists. A correlation was devetbpe
between the consumer's acceptability and the sdiage and temperatures via the acidity (pH) test.
The correlation was plotted graphically to form gientool to the fish market retailers by which the
quality and the shelf life of the displayed fistuttbbe estimated.
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INTRODUCTION MATERIALS AND METHODS

The demand for fish in the world generally [1] @and  Pangasius Sutchi which is known locally as Patin
Malaysia particularly [2] has grown considerably in species of local freshwater fish is chosen as sampl
recent _yeal’S and its perceived benefits to headtre h Pangas'us sutchi fishes were bought from a nearby
made it a more upmarket food. However, the supplfarm. The fish were brought alive to the fish ladtory
and the prices for marine fish are unstable through , patches. The fishes were chosen according to the

thhe y]?ar-h ish is the viable al _ i normal market sizes. Their weiglaind length were
The freshwater fish is the viable alternative offima o0, qeq before filleting was done. Due to non

fish. Karim [.3] reported that Fhe Malaysian F_|shery homogeneity in the fish flesh the sampling area was
Department is now encouraging and expanding thEéelected from the upper portion with respect to the
freshwater fish rearing industry among agricultisris lateral line of the fish body as shown in Fig.1

and fishermen to increase their income. The fish y 9.+
farming techniques are improving with the introdoist

of new techniques in order to have consistent suppl
freshwater fish throughout the year. Fisheries
Department reported that the landing of freshwhsér

in Malaysia in 1995 and 1996 were 3,9384.94 tomels a
3,683.21 tones, respectively [2]. In recent deveient,
there are even efforts made by government agensies
well as individuals to introduce freshwater based®

to the markets. One of the successful examplekeis t
introduction of fish balls, breaded fingers andckeas
from red tilapia into the market [2]. It has beamivn
commercially that the unfrozen state of the dispthy Fig.1: The Selected Area for Sampling

fish attract consumers rather than frozen one,

accordingly fish are sold unfrozen which will be Sample Preparations:Prior to filleting, the fishes were
subjected to spoilage [4]. It is commonly kept ipaint  killed by stunning the head with a metal for fiiteg.
close to the freezing point to extend the shetf tiiat ~ The fillets were obtained approximately 5 cm betow
means gain to the sellers. operculum until approximately 10 cm from the tall
To enhance the consumption and utilization of ooal ~ €nds. This was followed by the deskinning procéks.
freshwater fish, more research should be donederor filleting and deskinning were done manually. Fslet
to study the characteristics of our local freshwdih ~ were kept in styrofoam boxes containing crushed ice
from the cold storage and expected shelf life po'mt while Waiting for all fish in the batch to be fited and

view. The need for simple tool which delivers expelc ~ deskinned. The fillets were then washed under ngni
shelf life is still valid for the sellers; in théght of  tap water to remove blood, dirt and slime. Titkets

above this research work has been justified. were then weighed and divided into four lots. Titet
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lot was for the storage study at 0°C and the secondhe constants a, b, ¢ and d were found to be aifumc
third and fourth lots where for 3, 5 and 10°C stgdi  of the storage temperature, therefore for the pepd

respectively. precise estimation the following equations may bedu
PH Measurement: Fish muscle was blended in a along with the storage temperature.

Waring blender with 1 part of muscle to 5 parts of

distilled water. The pH was read directly from a _ 1

laboratory pH meter (Hanna Instrument, 471).a_o_166_ 0.00031F 1.89633E & @
Determination was done in 3 replicates.

Sensory Evaluation: Sensory evaluation was (47T ¥

performed by trained panelists which comprised 10b=1514948.9e 052 3)
members from the Faculty of Food Science and

Biotechnology Universiti Putra Malaysia. Panelists ,__ 125.44- 5.67T @)
were asked to evaluate on the overall acceptanteeof 1-0.1357T- 0.0127%

thawed fillets cut in about 4 cm length and 1 cmakh

The evaluation was used based on the hedohic g=_ 1645+ 9.45E9T (5)
7- point. " 1+1.011E16- 1.587EST

Where 1 = like very much, 2 = like moderately, Bke
slightly, 4 = neither like or dislike, 5 = dislikgightly,  Earlier, Gould and Peters [5] associated the irseréa

6 = dislike moderately and 7 = dislike very much. pH during storage of fish muscle with the depletidn
the tissues. They also reported that the pH ofaserf
RESULTS AND DISCUSSION flesh as a rapid test for detection of spoilageses.

However, they neither mentioned the exact cause of
Changes in pH Values:The initial pH values of the spojlage nor the acceptable range of pH. Jamildh [6
fresh Samples were measured to be 6.03. A signtﬁca also reported the increase in pH during her Stuﬂy 0
increase in pH of the four batches during storagese  pighead carp kept at ambient temperature. Lovexid]
has been noted. All the batches exhibit Sim”arRhee et al. [8] reported that enzyme-cata|yzed
increasing behaviour. However, each batch yieldegxidation in fish muscle tissue achieved optimure ra
different pH value in the end of the storage periodat pH 6.5. This implies that the enzyme-catalyzed
according to the storage temperature of that storexidation reaction is at its peak at pH 6.5. Howetlee
Figure 2 revealed that 68, 696, 7.12 and 7.6tlaee activity still goes on thereafter’ but at a lowater
end pH values of the storage temperatures 0, 3id5 a
10°C, respectively. Sensory Evaluation;:Spoilage and quality deterioration
In order to estimate the pH value at a prescritechge  can be assessed by chemical and physical methdds an
(chilling) temperature and storage time, the MMFsensory evaluation. Not all chemical assessments gi
model has been found to deliver satisfactory fiftin good correlation to quality changes and sensory
model as follows: evaluation is a necessity [9]. Larmond [10] wrobeat

the necessity of conducting sensory evaluation. She

ab+ cO wrote that sensory testing must play an importaatriy
pH= b+ D¢ @) food quality evaluation since the ultimate criteritor
eating quality of food products is human response.
o o Dcomt Instrumental _methods to de_ztermine some physical,
' chemical or biological properties of the food hdnezn
—é—0cpred. developed and are being use to assess flavouryrcolo
754 & 3cext and texture. However, sensory evaluation panelst mus
—&—3cpred. be used to ensure that these instrumental metheds a
O S5cexpt. measuring what they think intended for.
T 71 —e—scpred In general, sensory evaluations were carried oly on
O 10cext for samples that were kept at 0°C. This was due to
—8—10 ¢ pred. quality deterioration to the samples after that clhi
6.5 | prevents them from being further evaluated. Theltgs
for each parameter were then evaluated using hedoni
scale. The survey of the sensory evaluation®@t ltas

been correlated with the pH ratio variation to giéhe
following relationship, as shown in Fig. 2. In orde
relate the variation of consumers acceptabilityhviat

0 6 12 18 24 3
Storage time (day) ratio at 6C Fig. 3 has been developed and represented

Fig.2: Evolution of pH Value during Storage Period ~ Mathematically by the following model.
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acc= - 48.33130% 50.4318‘%1 (6) oo
pHo ]

=
\

Relative rates of spoilage at different storage

temperatures are often useful when estimating th s ]

quality of the fish of known temperature history, &%

although, as indicated earlier, this applies oolyFish Zz

above 0°C. Since ice melts at 0°C under norma Ig“'"‘%‘

conditions, a reference temperature ¢f0is normally §

used when comparing storage times of fresh fish an £3% ]

shellfish. A development from the Arrhenius reactio ]

rate equation allows the calculation of 'relatipeikage 247

rates' of fish and shellfish for temperatures abo@ ]

[11]. the relative spoilage rate (R) is given by: go‘g .

R = (1+ 0.1Txilling) ° (7) PHIPHo
Fig.3: Relationship between Acceptability and pH

When the temperature history of a fish after caighs Ratio at 0°C

known, the quality of fish is estimated by integrgt

the relative spoilage rates with time, resultingan o >
equivalent length of time of storage at 0°C. Thigeg .4
an indication of the quality of the fish by assugithat I3
the fish is in prime condition upon catching andtth & S 2]
handling is of a sufficiently high standard to avoi & © 4
problems such as bruising. Poor handling wouldltesu © 0

in much more rapid spoilage than the calculatec
equivalent 'length of time on ice' would indicatégure 01 2 3 456 7 8 910
4 depicts the relationship between the relative it Temperature (T)

spoilage and storage temperatures used in thisy.stud,:ig_ 4: Effect of Storage Temperature on Spoilage
Equation 1 was utilized to calculate pH/pHo for mve
day during the course of storage and then via exuét

the acceptability factors were deduced. Since equat
has been explained already to predict the relatite of
spoilage for the storage temperature other than 0°C
according to that procedure, it could be inferreat fit

is possible to predict the acceptability factor foe
other storage temperature as shown in Fig. 4. dn Fi
curves are included concurrently at the coordipaiat
(0,1), where 0 stands for the storage time in dayb 1 62 4 6 &8 W 2 MW I B 2D
represents the hedonic score which means the storage Time (day)

acceptability factor is at the highest value. Thatgig 5. predicted Acceptability with Temperature and
collection of curves represents the storage tenpes Time of Storage

of 0,1, 2,3,4,5, 6,7, 8,9 and 4. The longest one

which appears on the right most of the figure is0C CONCLUSION

storage temperature and the one at the far lefghnaib

the nearest to the ordinate, represents 10°C. TH&r 0 The yitimate achievement of this study was develgpi
curves distributed sequentially. a simple tool to the fish sellers by which the aoner's
There was significant  difference for overall geceptability and the shelf life of the purchasisthe's
acceptability upon storage for all samples kepalat  cqoy|d pe estimated. The work was started by pregari
temperatures. There was also significant differencey e samples thereafter distributing them intarfo
between storage temperatures. Samples kept atrhighgy|q stores of different preservation temperatioe28
temperature exhibit a faster overall accgptancm:tiejn days. Observations of pH and sensory tests were
as compared to samples kept at 0°C. Figure 5 h&ts beperformed  periodically during the course  of
formed to be used in the fish markets for qualitdd @ reservation. The PH/PHo observations were regiesse
shelf life estimation. The mentlon_ed figure wasnfveuj_ verse the time and temperature of storage to yigldw

by comparing its results with many practical correlation for MalaysiarPangasius sutchi of 70 cm
observations. length. Alike regression was developed to vyield

~

w A~ 0 o

acceptability factor

-
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correlation  between the observed
acceptability with time at preservation of 0°C. Btjon

7 was used to generate the consumer's acceptadtility

the other preservation temperatures not 0°C. Due t6.

good reliability the Fig. 5 could be used for Madan
patin of similar age.

Notation
a,bcd Polynomial coefficients
acc Hedonic score
D the storage time (day)
pH Acidity index
T Storage temperature (°C)
Subscript
O Fresh
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