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Properties of Washed Mince (Surimi) from Fresh
and Chill Stored Black Tilapia, Oreochromis
mossambicus (Peters 1852)
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Surimi was prepared from black tilapia (Oreochromis mossambicus) after storing the fish
in ice for different periods. Two washing cycles were given under two different mince / water
wash ratios, viz., 1:2 and 1:3. The yield of surimi was lowest in 0 day-iced samples. Zero
and 1 day iced fish were found to be ideal for the preparation of surimi, while an overall
decline in the quality of the surimi prepared from 2 day iced specimens was noticed. The
gel strength and compressibility of tilapia surimi were higher than that from Indian major
carps and were comparable to that of surimi from marine species. Two successive washings
at a mince: water ratio of 1:2 (w/v) for a period of 5 min. each was found to be ideal for

optimum yield and quality of the surimi.
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The suitability of several species of
marine and fresh water fish for the prepa-
ration of mince and mince-based products

has been investigated in detail. In India, the '

species of fish mainly used for surimi
production are threadfin bream (Nemipterus

japonicus), lizard fish (Saurida tumbil) and

ribbon fish (Trichiurus savala), (Muraleedharan,
et. al., 1997). The suitability of freshwater

species, particularly the major carps for the-

preparation of mince and surimi and the
theological properties of surimi from Indian
Major Carps have been reported by Sankar
& Ramachandran (1998, 2002).

Black tilapia (Oreochromis mossambicus)

is considered as a “weed fish” in fish farms
and is characterized by its fast growth and
adaptability to different environments. The
characteristics of washed mince from this
species was reported by Gopakumar et al.

(1992) and Hassan & Mathew (1999). Nowsad

et. al (1999) reported that the surimi from
Genetically Improved Farm Tilapa (GIFT)

was better in quality than that from the wild
strain of tilapia (O.niloticus). Heat induced
gels prepared from the fish paste of tilapia
(O.niloticus) was found to have a desirable
texture with high elasticity corresponding to
that of surimi based product (kamaboko)
available in the market (Onibala et. al., 1997).
The effect of starvation and diet on the gel
forming ability of tilapia (O.niloticus) was
reported by Wendakoon & Shimizu (1991).

The objective of the present study is to
examine the suitability of fresh and ice stored
tilapia for the preparation of washed mince
(surimi).

Materials and methods

Live tilapia (O. Mossambicus) was col-
lected from a local brackish water farm. They
were killed immediately by keeping in ice-
water slurry, packed in flake ice with a fish
to ice ratio of 1:1 in insulated thermocole
boxes and brought to the laboratory within
two hrs. Two portions of this fish were kept
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in ice for one or two days while a third
portion was used in fresh condition for
surimi preparation. Re-icing was done every
24 hours.

For the preparation of surimi, medium
sized fish of average length 22 cm and
weight 200 g was used. About five kg of
tilapia was filleted in pre rigor condition.
The fillets were immediately washed with
chilled water and kept in chilled condition
using ice. The fillets were then made into
mince using a hand-operated mincer. Two
batches of 500 g. mince was washed with
chilled water. The washing schedule con-
sisted of two exchanges of water at 5°C for
5 min. each with constant stirring. Mince:
water ratio was 1:2 (w/v) for one batch and
1:3 (w/Vv) for the second batch. After the first
wash, the mince was drained using a nylon
net. The drained mince was resuspended in
water for second wash after which it was
held in a nylon net and pressed using a
manual screw press until the mince began to
come out through the net. Sucrose (4%),
sorbitol (4%) and tripolyphosphate (0.2%)
were mixed with the washed and pressed
surimi as cryoprotectants using a pre-cooled
mixer grinder. It was then packed in
polythene bags and frozen at —40°c for 4 hrs.
in an air blast freezer (Model T10 Castel
MAC SpA, Italy) and stored in deep freezer
(Siemens) at -20°C until analysis. The
samples were subjected to biochemical,
theological and sensory analyses. Surimi
was prepared by the same method described
above from tilapia iced for 1 and 2 days.

Yield of raw mince was calculated as
the percentage weight of whole fish. The
yield of surimi was calculated as the
percentage weight of whole fish and raw
mince. Moisture, fat, protein and ash of the
samples were estimated according to AOAC
(1990) and the bone content in the raw mince
was determined by the method of Yamamoto
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& Wong (1974). The pH of the mince was
determined as per the method described by
Lanier (1992).

Rheological properties were studied on
heat-induced gels. The washed mince was
ground with 3% NaCl for 3 min. in a pre-
cooled mixer grinder. The temperature was
kept below 10°C during grinding. It was then
stuffed manually in polypropylene casings of
37 mm dia. with minimum trapping of air
inside the stuffed casings. The ends of the
stuffed casings were then tied. The samples
were cooked by immersing in water bath at
90°C for 30 min. The gels thus formed were
immediately cooled in ice and then kept at
5°C in a refrigerator overnight and were
analyzed.

A 3 mm slice of the gel was subjected
to folding test (Lanier, 1992) by folding
between the thumb and index finger and
depending on the breakage, they were
evaluated by a five-stage process as follows:

Point Condition

No crack occurs after folding twice
No Crack occurs after folding half
Crack occurs gradually when folded half
Cracks immediately when folded half

= N W ke W

Breaks by finger pressure

The compressibility (g) was determined
using ‘SUN’ rheometer with a gel of 25 x 37
mm dia and a 5mm plunger with a round
head. The compressibility is defined as the
force (g) required to compress the sample by
a known distance (4mm) (Lee, 1984). The gel
strength and the texture profile analysis of
the sample was determined using a Food
Texture Analyser (Model LRX plus) of
Lloyds, U.K. using cylindrical specimens of
25 x 32mm dia. For Texture Profile Analysis,
a cylindrical probe of 10cm diameter was
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used with a speed adjusted to 12mm per
min. The four primary parameters viz.,
hardness, springiness, adhesive force and
cohesiveness (Bourne, 1978) and three sec-
ondary parameters viz., gumminess,
chewiness and resilience of the gel were
measured. The gel strength was determined
by single hardness setup mode using a ball
probe of 5 mm dia. It was calculated as the
peak force in g, multiplied by the distance
to the rupture event measured in cm.
(Yamazawa, 1990). The resulting value has
unit of g.cm.

Washed mince samples of about 50g
were packed in polythene pouches and-
steam cooked for 30 min. without pressure.
The samples were then served to an
experienced panel of 10 members to assess
the colour & appearance, flavour and texture
on a 5 to 1 point hedonic scale. Each attribute
was depicted on the hedonic scale as follows:

Colour & appearance: 1- dull grey,
3- greyish white, 5- whitish.

Flavour: 1- muddy, 3- faint muddy,
5- bland.

Texture: 1-soft and pasty, 3-fibrous &
firm, 5- firm & chewable.

Results and Discussion

Filleting and mincing of tilapia yielded
32% (0 day iced), 35.2% (1day iced) and
36.4% (2 day iced) raw mince based on the

Table 1. Yield of raw mince and surimi from whole fish
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whole weight of fish (Table 1). Generally
higher yields of mince were reported for
marine fishes (Joseph & Perigreen, 1983;
Muraleedharan et. al., 1996).

Surimi was prepared using two ex-
changes of water in two different ratios. The
yield of surimi based on whole fish was
found to be increasing from 0 day sample
to 2 day sample (Table 1). No noticeable
difference in the yield was observed between
surimi prepared using 1:2 and 1:3 wash ratio.
The surimi yield was maximum for samples
prepared from 2 day iced tilapia. Washing
the mince using three exchanges of water in
the above-mentioned ratios led to excessive
hydration of the mince, which made the
removal of the water very difficult.

Compositional changes, as a result of
ice storage of tilapia are given in Table 2. The
data showed that ice storage upto two days
did not significantly affect the composition
of the fish mince. The average bone content
of the mince was 0.14% which was slightly
higher than that reported by Gopakumar et
al., (1992).

Washing of the mince resulted in the
increase of moisture content and a corre-
sponding decrease in the protein content of
the mince. The mince samples washed in 1:2
ratio showed an average increase of 6.52%
moisture content after two wash cycles and
those washed in 1:3 ratio, the increase was
10.03%.

Storage Period of Tilapia in ice (days)

0 1 2
Raw mince Surimi Raw mince Surimi Raw mince Surimi
(%) (%) (%) (%) (%) (%)
Washing, mince to water, 1:2 (w/v)
32.0 22.14 35.2 25.45 36.4 26.86
Washing, mince to water, 1:3 (w/v)
320 20.99 35.2 2471 36.4 26.31
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Table 2. Proximate composition of mince prepared from
iced tilapia*

Parameters Storage Period of Tilapia in ice (days)
O 1 2
Moisture (%) 80.33 81.21 82.32
PH 6.55 6.50 6.62
Protein (%) 17.37 16.31 15.56
Fat (%) 1.57 1.69 1.52
Ash (%) 0.75 0.88 0.67
Bone content(%) 0.15 0.13 0.13

*The values are the average of two sets of experiments

The pH of the samples was in the range
of 6.5-7.0, which can be considered as
neutral. A neutral pH is optimum for the gel
forming ability of the myofibrillar proteins.
The gel forming ability decreases with
decrease in pH (Shimizu et. al.,, 1954).

The average loss of protein in the 1:2
washed samples after two wash cycles was
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22.09% and for 1:3 washed samples it was
45.18%. In both the sets, increase in moisture
was minimum in 0 day samples and maxi-
mum in 2-day samples. The average removal
of fat in both types of samples was 44.5%
after two wash cycles. Washing removed
60.65% of the ash content in 1:2 samples after
two washes whereas for 1:3 samples, it was
66.34%. The cumulative loss of proteins was
5% higher in the 1:2 washed samples than
that reported by Gopakumar et al., (1992)
which could be due to the prolonged
washing time of the mince. (Table 3).

Unwashed tilapia mince had a muddy
odour although it was not pronounced as in
the case of major carps. In unwashed mince
there is a gradual decline in the sensory
qualities during storage in ice. The sensory
characteristics of the mince improved by
washing and the twice-washed samples were
better in quality than the single washed ones

Table 3. Changes in the characteristics of tilapia mince during washing cycles*

Ice storage, 0 day

Ice storage, 1 Day

" Ice storage, 2 Day

No. Washing No. Washing No. Washing
cycles cycles cycles
1 2 1 2 1 2
Moisture (%)
1:2 wash 82.98 85.23 85.21 87.32 86.18 87.22
1:3 wash 85.61 89.42 85.98 89.80 86.34 89.01
pH
1:2 wash 6.89 7.09 6.81 6.96 6.80 6.89
1:3 wash 6.91 7.10 6.91 7.07 6.88 6.92
Protein (%)
1:2 wash 16.01 14.2 12.44 12.10 13.11 12.10
1:3 wash 12.38 8.63 12.06 9.06 11.88 9.22
Fat (%)
1:2 wash 0.87 0.67 1.20 0.95 1.17 1.01
1:3 wash 1.26 1.12 1.49 0.91 1.22 0.62
Ash (%)
1:2 wash 0.41 0.24 0.56 0.35 0.35 0.31
1:3 wash 0.54 0.25 0.42 0.28 0.40 0.24

* The values are the average of two sets of experiments
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(Table 4.). In the 2 day iced samples the
colour was greyish white after two wash
cycles. The twice-washed 0 day and 1 day
samples (1:2 wash ratio) showed high overall
acceptability. A 1:3 wash ratio did not
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in any of the samples when compared to
samples of 1:2 wash ratios. The second day
surimi was inferior to 0 day and I day
surimi but still can be considered as a
medium quality product in terms of sensory

improve the sensory properties of the surimi  characteristics.

Table 4. Sensory characteristics of tilapia mince*

Ice storage, O day Ice storage, 1 day Ice storage, 2 day

A B C A B C A B C
Colour &
Appearance 2.5 4.8 4.8 15 48 4.8 1.2 4.0 35
Flavour 2.0 4.5 4.8 1.5 4.5 4.5 15 4.2 4.0
Texture 20 4.8 40 3.0 48 35 3.0 4.0 32
Total Score 6.5 14.1 13.6 6.0 14.1 12.8 57 12.2 10.7
A- Unwashed mince. B-1: 2, double wash mince. C - 1:3, double wash mince
* Results are the mean of individual scores.
Colour & appearance: 1- dull grey, 3- greyish white, 5- whitish.
Flavour: 1- muddy, 3- faint muddy, 5- bland.
Texture: 1-soft and pasty, 3-fibrous and firm, 5-firm and chewable.
Table 5. Rheological properties of tilapia mince*

Ice storage, 0 day Ice storage, 1 day Ice storage, 2 day

A B C A B C A B C

Compressibility
(g 85 297 294 158 266 215 132 156 150

Folding Test** 1 5 5 1 5 3 2 5 4
* Results are the mean of five estimations.
A- Unwashed mince. B-1: 2, double wash mince. C 1:3, double wash mince.
**5 — no crack occurs after folding twice; 4 — no crack occurs after folding into half;
3 —crack occurs gradually when folded half; 2- cracks immediately when folded half;
1- breaks by finger pressure.
Table 6. Texture Profile Analysis of Tilapia mince: Primary parameters.
Parameters Ice storage, 0 day Ice storage, 1 day Ice storage, 2 day

A B C A B C A B C
Hardness I (kgf) 2.10 3.48 2.98 3.95 5.44 5.72 3.62 423 3.64
Hardness I{kgf) 1.87 3.19 2.74 3.63 4.97 5.09 3.26 3.90 3.31
Adhesive force (kgf) 0.03 0.04 0.02 0.03 0.05 0.05 0.03 0.04 0.04
Springiness (mm) 7.12 7.46 7.68 7.83 8.35 8.10 7.85 7.98 7.93
Cohesiveness (ratio)0.46 0.49 0.49 0.45 0.48 0.48 0.45 0.47 0.47

A - Unwashed mince. B - 1: 2/double wash mince. C - 1:3/double wash mince.
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Table 7. Texture Profile Analysis of tilapia mince: Secondary parameters.

Parameters Ice storage, 0 day Ice storage, 1 day Ice storage, 2 day

A B C A B C A B C
Gumminess (kgf) 0.96 1.70 1.46 212 2.60 2.71 1.59 2.04 1.73
Chewiness (kgf) 6.86 12.67 11.24 16.60 21.67 21.95 12.52 16.28 13.76
Resilience (ratio) 0.78 0.81 0.81 0.83 0.84 0.83 0.78 0.82 0.80

A - Unwashed mince. B - 1: 2/double wash mince.

The rheological properties did not vary
much between the samples of unwashed
mince (Table 5) except compressibility. Most
of the washed mince samples had a folding
grade of 5. Compressibility of the samples
showed a gradual increase in successive
wash cycles. The twice washed 0 and 1 day
mince had the highest values for compress-
ibility. The 2 day washed mince also showed
an increase in the values but its compress-
ibility was lower than that of the other
samples. Washing is known to enhance the
gel forming characteristics and hydrophilic
character of the proteins except in cases of
fatty fish (Suzuki, 1981). The gel strength was
above 1000 g.cm for the washed mince
samples (Fig.1). Maximum gel strength was
observed for 1 day stored twice washed (1:2
- w/v) minces. Lee (1992) has reported that
in case of marine fish, after the second
washing cycle, there was no further increase
in gel strength. The gel strength and

Gel strength of Tilapia mince

- | @ o day
@1 day
E2 day

A B Cc

Gel strength = Load (g) x Deformation from trigger (cm)
A - Unwashed mince. B-1: 2, double wash mice; C 1:3,
double wash mince.

C - 1:3/double wash mince.

compressibility of tilapia surimi were signifi-
cantly higher than that from Indian major
carps, where the maximum values noticed
for gel strength and compressibility under
different heat setting conditions were 240
g.cm in the case of mrigal and 110 g.cm for
catla, rohu &mrigal (Sankar & Ramachandran,
2002). The gel strength of the surimi from
tilapia could be compared with that from
threadfin bream, ribbonfish and lizard fish
as reported by Muraleedharan et al, (1997).

The results of texture profile analysis
of surimi are given in Tables 6 & 7. One day
samples gave highest values for all the
parameters, which indicate that the best
quality surimi can be prepared from fresh
tilapia stored in ice for 24 hrs.

Surimi prepared from tilapia was there-
fore superior in quality than that prepared
from other freshwater species, particularly
from the Indian major carps. The yield of
surimi was less in pre rigor condition. Fresh
and 1 day iced fish was ideal for the
preparation of surimi, while an overall
decline in the quality of the surimi prepared
from 2 day iced samples was noticed. For
washing the mince a ratio of 1:2 (w/v)
mince: water for two successive wash cycles
of five min. each was found to be optimum.
A wash ratio of 1:3 (w/v) resulted in 45%
loss of proteins and a third washing resulted
in the excessive hydration of the mince.
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