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Effects of preprocessing on the springness
and rehydration of freeze—dried
Elopichthys Bambusa fillets
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Abstract: E. bambusa fillets were freeze—dried to 36% moisture content after preprocessing by adding different
concentration of salt and vinegar. The spingness of E. bambusa fillets was measured by Texture Analyzer,and

the rehydration rate of them was evaluated by gravimetric method. The result demonstrated that vinegar content
had no significant effect on the springness of E. bambusa fillets(p>0.05),while the highest springness value(0.925+
0.001) for E. bambusa fillets was observed in 6% (w/v) salt solution concentration. However,the rehydration
rate value of E. bambusa fillets was increased with increasing vinegar content up to 4% (v/v),after which a

decrease trend was observed. Similar variation tendency was detected in salted E. bambusa fillets as well,and
the highest rehydration rate value was 2.34% +0.01% in this experiment. Results of three levels of two-factor
demonstrated that the springness and rehydration rate were (0.93+0.01) and 2.32%+0.02% respectively,pH was
5.53+0.01,total bacteria colony (TBC) was 6.5x10°cfu/g,NaCl% was 3.86% under be preprocessed in 3% vinegar
and 5% salt, which verified that we could get a kind of low salt food with good quality under these circumstance.
Key words: Elopichthys Bambusa( E. Bambusa) ; preprocessing ; springness; rehydration rate
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E. bambusa is a large carnivorous pelagic fish

widely distributed in China. It grows fast,and the size
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is large with high quality meat. Such that, E. bambusa
is believed to be a potential species for commercial
of

traditional aquatic product with unique flavor and

production. As we know, cured fish is a kind
popular demand in China. Adding salt (sodium chloride)
is the most commonly technique to preserve and extend
the shelf life of cured fish, but traditional fish curing
salt content control much of the course is on practical
experience!l, and sodium chloride in it generally arrived

to 10% to inhibit the growth of most bacillus!'?. Salt is
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the primary cause of raised blood pressure and it is
largely responsible for the rise in blood pressure that
occurs in almost all adults as they grow older, thus
study on the growing number of researchers dedicated
that they need low salt food!*. It is believed that salt
can be reduced under acid condition ", s0o more and
more researchers focused on how salt and vinegar
content or its resulting organic acids inhibit microbial
breeding®®. However, little information has been down
on quality of fillets affected by salt and vinegar. The
objective of this paper is to study on the springiness
and rehydration of E. bambusa fillets affected by salt
and vinegar content,in order to find the balance point
of the salt content and texture quality of fish fillets to

develop a commercial E. bambusa fillets.

1 Materials and Medthods
1.1 Collection of meat samples

The E. bambusas (8750+129) g were obtained
from a fish farm locate in Changde city, China, which
had been raised in floating cages,fed on a commercial
feed and small frozen fishes. Within twenty—four hours
of catch,they were slaughtered, cleared of the scales
and guts, filleted into the size of 8cmx8cmx2cm,and
frozen at (-20+0.5) °C for 2d.
1.2 Methods
1.2.1 The E. bambusas fillets

were preprocessed in different vinegar and salt solution

Preparation of fillets

for 15min, freeze —dried at different times in a freeze—
drier (FD — 1A , Peiking)

content.

to get different moisture
1.2.2  Sensory evaluation According to standard ISO
858619, a panel of seven judges was trained to evaluate
the appearance of the fillets, the odor and the texture
of the fish. As shown in table 1,5 attributes were
evaluated, and each one receiving a score on a
continuous scale of points from 1~5.

1.2.3 Springiness Springiness of sample was evaluated
at 25°C using a Texture Analyzer (TA -XT2i, Stable
Micro Systems, UK) with a cylinder probe of 5mm in
diameter. Samples with bones removed were cooked for
10 minutes in steam, and filled into an acrylic container
(4 x4 x3cm). The probe speed was fixed at 2.0mm/s

with a test distance of 15mm,and upon compression

the disc was returned to the initial starting point. From
the resulting force —time curve, springiness was
calculated as described by Bourne! and Jiang,et all'!
as equation (1) :

F
P=-2
F,
Where P is the

bambusa, F1 the first height of measuring in force —

Equation (1D

springiness of FElopichthys
time curve,and F, is the second height of measuring in
force—time curve.

1.2.4 Rehydration rate Freeze — dried  Sample
rehydration was performed in tap water at 40°C, 100min
until samples were saturated. Percentage of rehydration

was calculated using the equation (2)"

R(%):leoo

0~ 1

Equation (2)

Where R is the rehydration rate (%) , W, the weight
of rehydrated sample (g) , W, the weight of freeze—dried
sample (g) , and W, is the weight of fresh sample (g).

1.2.5 General determination Determination of sodium

chloride is according to SC/T 3011-2001, determination
of pH is according reference!", determinations of total
bacterial counts (TBC) is according GB 4789.2-2010.

1.2.6 Statistical analysis In order to detect statistically

significant  differences, experimental values were

compared using variance analysis and heuristics
analysis to evaluate the influence of storage time on
the parameters measured. The significance level was
set at p<0.05. Values throughout the text are expressed

as mean=standard deviation.
2 Results and discussion
2.1 Sensory analysis

Table 2 showed the average scores given by the
panelists to each of the attributes examined on various
moisture contents after incubated at (30+1) °C for (72
+3)h. Generally, the higher moisture content contained
in food, the lower process cost it was,and the shorter
shelf life of the food was. Thus, it was necessary to find
the balance point between the moisture content and
the shelf life of food. In table 2,the sensory scores,
especially the odor and color, were negatively correlation
to the moisture content. Fillets with 52.3% moisture

content started to decay after three days of incubation.

In contrast, fillets with 22.0% moisture showed
Table 1  Attributes assessed during the sensory evaluation of E. Bambusa fillets after freeze—drying
. Sensory Scores
Parameter being assessed
5 4 3 2 1
Odor Fish smell Light vinegar Vinegar Strong vinegar Rancid
Color Fish color White Light gray Gray Dark
Muscle structure Very compact Compact Light compact Light separate Separated
Springiness Very elastic Elastic Light elastic Not elastic Hard
Adhesiveness Fish adhesive Too adhesive Adhesive Light adhesive Not adhesive

Note: Meanszstandard deviation.
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undesirable  texture including  springiness  and

shelf life. In
searching for the optimal point for shelf life and

adhesiveness,even having a longer
texture/sensory feel for E. bambusa fillets, the target
moisture range was chosen to be between 33.5% and
41.6%.
2.2 Texture measurements

The effect of salt and vinegar concentration on
springiness of K. bambusa fillets with 36% moisture
content were summarized in table 3. The result of
single factor analysis of variance showed that vinegars
content from 3% to 6% had no significant effect on the
springiness of E. bambusa fillets (p >0.05) , while
concentration of salt solution had significant effect on
it (p<0.01). Moreover, the springiness of E. bambusa
fillets in 6% (w/v)
value (0.925+0.001) .

The effect of salt and vinegar concentration on
with 36%

moisture content were summarized in table 4. The result

salt solution showed the highest

rehydration rate of E. bambusa fillets

of single factor analysis of variance showed that both
vinegar and salt content had significant effect on it (p<
0.01) . Additionally, the rehydration rate value of
E. bambusa fillets was increased with increasing vinegar
content up to 5% (v/v),after which a decrease trend
was observed. Similar variation tendency was detected
in salted Elopichthys bambusa fillets as well, and the
highest rehydration rate value was (2.34+0.01) in this
experiment. Maurer and Rahman et all"™ reported that
a lot of micropores could be formed in freeze —dried
sample, and the surface and capillary suction led to its
rapid moisture uptake, porosity, capillaries and cavities
near surface enhance the rehydration process. Babi ¢
et al™ suggested that sample thickness was critical for

the determination of conditions of freeze — drying
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process in order to reach an adequate rehydration,
quality and shelf —life of the freeze —dried chicken
When the thickness of fillets

process had to be more difficult to obtain a quality

meat. increased, the
product near to that of the fresh one,due to the
difficulty of reaching an adequate rehydration of the
product. This study showed 2¢m was a suitable thickness
of E. bambusa fillets in freeze—drying.
2.3 Interaction of vinegar and salt on E. bambusa
fillets

Results of Table 3 and Table 4 indicated that no
significant impact on the springiness of E. bambusa
fillets with vinegar and salt significant, but we didn’t
know salt and vinegar exist at the same time,if the
synergies on the springness of the fillets. Therefore, we
compared the springness of fillets affected by 3%
vinegar with no vinegar (Fig.1). Results showed that
all the springness of fillets with 3% vinegar were
improved, the peak value was in 5% salt treatment,
reached to 0.929, higher han the springness of fillets
with no vinegar. Then, the springness of fillets decreased

with the increasing of salt content.

0.930

T

0.928
0.926

T

0.924

T

Springness

0.922

T

—— No vinegar

0.920 - —™— 3% Vinegar

0.918 : : :
4.5 5.5 6.5 7.5

Salt (%)

Fig.1 Springness of E. bambusafillets on different vinegar and salt

Both salt and vinegar had significant impact on

Table 2 Sensory evaluations of E. bambusa fillets incubated at (30£1) °C for (72+3)h on various moisture contents

Scores on various moisture contents fillets

Parameter being assessed

52.3% 41.6% 33.5% 22.0%
Odor 1.26+0.32 4.26+0.45 5.00+0.00 5.00+0.00
Color 1.45£0.42 4.37+0.21 5.00+0.00 5.00+0.00
Muscle structure 4.08+0.23 5.00+0.00 4.36+0.22 4.26+0.38
Springiness 3.96+0.32 5.00+0.00 4.05+0.26 1.96+0.33
Adhesiveness 4.11+0.15 5.00+0.00 4.28+0.17 1.75+0.18
Table 3 The springiness of E. bambusa fillets of 36% moisture in different vinegar and salt
. Vinegar Salt
Concentration
3% 4% 5% 6% 4% 6% 8% 10%
Springiness  0.916+0.001  0.901+0.001 0.914+0.001 0.913+0.001 0.913+£0.001 0.925+0.001 0.913+0.001 0.892+0.001

Table 4 The rehydration rate of E. bambusa fillets of 36% moisture in different vinegar and salt content

Vinegar

Salt

Concentration

0 3% 4% 5%

6% 0 4% 6% 8% 10%

Rehydration rate
(%)

1.40+£0.01 1.97+0.01 2.03+0.01 1.50+0.01 1.85+0.01 1.40+0.01 1.45+0.01 2.34+0.01 1.43+0.01 1.24+0.01
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fillets rehydration rates, so we designed three levels of
two—factor experiment, which vinegar content was 3%,
4% ,5% and salt content was 4% ,5% ,6% (Fig.2).
Results indicated that the rehydration rates of fillets
increased with increasing of vinegar content (from 3%
to 5%) and salt content from 4% to 6%) . The highest
rehydration rate of fillet was 5.35, which founded in
5% vinegar and 5% salt. With the further rise of salt
concentration, fillets rehydration rates declined slightly.
Besides, rehydration rate of fillet treated by 3% vinegar
was 1.96,lower than 5% vinegar treatment,but its
flavor was better than 5% vinegar treatment, which had
no obviously sour. These results were in agreement
with the idea of Zhang et al!’!, who believed that the
flavor of fish product was affected by salinity and
acidity. Thus,3% vinegar, 5% salt was optimum curing

condition on E. bambusa fillets.

24
23
22
21 F

2 =
19
1.8 —— 3% Vinegar

1.7 —®—49% Vinegar
16 F —&— 5% Vinegar

].5 1 1 1 1 1 ]
35 4.0 4.5 5.0 5.5 6.0 6.5

Salt (%)

Rehydration rate (%)

Fig.2 Rehydration rate of E. bambusa fillets on different vinegar

and salt

2.4 Quality of E. bambusa fillets

According to the result of above,we cured the
fillets in 3% vinegar and 5% salt solution fifteen
minutes , freeze —dried to 36% moisture content and
determined its related indicators (Table 5.

The springness and rehydration rate was (0.93+
0.0 and 2.32% +0.02% respectively suggested that
the texture was in the ideal range,while pH was
(5.53 £0.01) meant the fillet had no sour, TBC was
6.5%x10° cfu/g indicated that microbiology was in safe
range, NaCl was 3.86% +0.01% demonstrated that the
fillets was low salt product. All these results verified
that the quality of E. bambusa fillets was fairly good
under these circumstance,and which was in
accordance with the texture being best when salinity

rang was from 3.8%~10.2%"°,
3 Conclusion

The result of the sensory evaluations indicated

that E. bambusa fillets within the moisture range

MRS Wit

between 33.5% and 41.6% had better texture/sensory
feel without preservatives. Within the range between
3% and 6% ,vinegar had no significant effect on the
springiness of E. bambusa fillets (p >0.05) . Salt
concentration significantly affected the springiness of
E. bambusa fillets (p<0.01) with the springiness reaching
the highest value of (0.925+0.001) under a 6% (w/v)
salt solution. The rehydration rate of E. bambusa
fillets was influenced by both the salt and vinegar
concentration, with peak values of (2.03+0.01) under
5% (v/v) vinegar and (2.34+0.01) under 6% (w/v) salt
solution, respectively. All springness of fillets treated
by different salt content could be improved by 3%
vinegar, and the peak value was in 5% salt treatment.
The rehydration rate was affected significantly by both
salt and vinegar content,low salt fillets with good
quality could be got if it was treated under 3% vinegar
and 5% salt. Which promoted the traditional food
processing by scientific control to prepare the traditional

flavor food with nutrition and healthy.
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