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Development of Fish Strip from Hybrid Clarias Catfish Surimi
Fortified with Konjac Flour

Benjawan Chotpradit, Mayur ee Chaiyawat and Nongnuch Raksakulthai

ABSTRACT

The hybrid catfish surimi was prepared and used as raw material for fish strip. Fish strip was
processed by mixing hybrid catfish surimi, flour, salt, sugar, soy sauce and pepper for 10 minutesbefore
rolling into athin sheet, cooked at 80°C for 50 minutesin ahot air oven, then baked in amicrowave oven
at ahigh power level for 35 secondsto expand and dry before cutting into astrip. Toincreasefibre of fish
strip, 1% of konjac flour could be added with moisture content of the mixture adjusted to 70% and 0.1-
0.2% sodium bicarbonate added. Dietary fibre of product from this process could beincreased for 1.65
folds. The developed fish strip was more accepted in taste, texture and overall likelinessthan the market

product.
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INTRODUCTION

In Thailand, at the present time, snacks
becomemoreinfluenceto people wholiveinrural
areas especially children. Many kinds of snacks
havebeen produced; however, most of thosesnacks
are made of starch and sugar, therefore, their
nutritivevaluesarerather low. Fish canbeadded
to increase the protein content of snacks, e.g., in
fish strip thatisone of the popular snackswith a
market share of about 10% (Boonyasirikul, 1998).
In general, fish strip is made from marine fish or
surimi. Freshwater fish has not yet been used as
raw material. Sincehybrid Clariascatfish (Clarias
macrocephalus x C. gariepinus) is the second
highest speciesraised, thepriceis sometimeslow

tremendously. Thereforenew valueadded product
development may create market demand and a
way to assist the farmers. Surimi is stabilized
myofibrillar proteins obtained from mechanically
deboned fish flesh that is washed with water and
blended with cryoprotectants(Park and Morrissey,
2000). Washing process help to removes
compoundssuchassarcoplasmicprotein,inorganic
salts, low-molecular weight substances, lipids,
and blood components (Mireles DeWitt and
Morrissey, 2002). The objectives of thisstudy are
toinvestigatethefeasibility of using hybrid catfish
surimi asraw material for fishstrip and increasing
dietary fibre in the product by fortification with
konjac flour.
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MATERIALSAND METHODS
1. Preparation of hybrid catfish surimi

Fresh hybrid catfish

.

Heading, Gutting and Filleting

i Washing

Deboning

.

Leaching 3 times (20 min each)
1", minced meat: iced water + 0.2%salt = 1:5 by wt
2"d, minced meat: iced water + 0.2%salt = 1:5 by wt

3", minced meat: iced water + 0.3%salt = 1:5 by wt

s

Pressing

s

Mixing with 3% sugar

s

Hybrid catfish surimi

Figurel Preparation of hybrid catfish surimi.
Source: Kongpun (1996)

2. Processing of fish strip

Ingredientsfor makingfishstripcomprised
74% hybrid catfish surimi, 10% corn starch, 2.5%
wheat flour, 2.5% tapioca flour, 6% sugar, 2.5%
soy sauce, 1.5% salt and 1% pepper.

Catfish meat was prepared into surimi
according to Kongpun (1996). All ingredients
wereKenwood mixedfor 10minutesandrolled on
plastic filminto athin sheath of 1.0-1.5 mm thick.
Thefish sheath wasdried in ahot air oven before
cooking in a microwave oven at high level of
energy for 35 seconds to reach 14-16% moisture
content then cut into astrip of 2mmwidthand 15
cm length.

3. Determination of appropriate drying
temperature

An appropriate drying temperature was
determined by varying drying temperatures at 60,
70, 80, 90, and 100°Cfor 50 minutes. Theprepared
fish sheathwasdried inahot air oven at the above
temperature treatments before cooking in a
microwaveovenat highlevel energy for 35seconds
then cut into a strip of 2 mm width and 15 cm
length.

Fish strip was sensory evaluated for
appearance, color, flavor, taste, textureand overall
acceptability by 15 panelistsusing hedonic scoring
(1-9, 1=didikeextremely, 9=likeextremely) to
determinetheappropriatedryingtemperature. The
commercia sample with the ingredients of fish
meat, tapiocaflour, sugar, salt and soy saucegiven
full scoresof 9inall quality attributeswasused to
compare with the experimental samples.
Experimental design was RCBD. Analysis of
variance and DMRT were employed. TA-HD
Texture Analyzer was used in measuring tensile
strength (g) of the products. Linear expansionwas
calculated as:

Expansion (fold) =

Thickness of fish strip after cooking in microwave oven (mm)
Thickness of fish strip before cooking in microwave oven (mm)

4. Fortification of konjac flour

Konjacflourof 0,0.5, 1.0, 1.5and 2.0% (w/
w) of thetotal mixturewereprepared by suspending
small amount of water and added into the fish
mixture. Themoisture of the mixturewas adjusted
to 70% before thin sheath making asin 2. Sensory
evauationand physical propertiesweredetermined
asin 3. Dietary fibre was analyzed according to
AOAC (1995).

5. Effect of sodium bicarbonate addition
Sodium bicarbonateat 0, 0.1, 0.2 and 0.3
% (w/w) of fish mixture with 1% (result of 4)
konjac flour was added and processed asin 2.
Sensory evaluation and physical properties were
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determined asin 3.

RESULTSAND DISCUSSION

Optimum conditionswereconsideredfrom
texture, linear expansion (fold), tensile strength
(g) and acceptahility. Sensory evaluation scores
and physical characteristics of fish strip dried at
different temperaturesareshowninTable 1. Itwas
foundthat dryingtemperaturesignificantly affected
physical properties of fish strip. Sample dried at

80°C got the highest sensory evaluation score for
texture and linear expansion after cooking was
also the highest but the tensile strength was the
lowestamongdll treatments, althoughit washigher
than that of the commercial sample.

Sensory evaluation scores and physical
characteristics of fish strip fortified with different
quantity of konjac flour are shown in Table 2. It
was found that the linear expansion of fish strip
decreased when concentration of konjac flour
increased. It could beconcluded that themaximum

Tablel Sensoryevauationscoresandphysical characteristicsof fishstripdriedat different temperatures.

Attribute Sensory evaluation scores at different drying temperature (°C)Y
60 70 80 90 100 Com. sample
Appearance 6.73:0.90b  6.83+0.84b 6.73t0.88b 7.00+0.91b 6.73+0.88b  9.00+0.00a
Color 6.73+1.03bc  6.53+0.83bcd 7.03+1.31b  6.47+0.99cd 6.03+0.85d  9.00+0.00a
Flavor 6.80+1.08b  7.13+0.74b  7.00£0.84b  7.00£0.92b 6.73+1.03b  9.00+0.00a
Taste 6.27+1.33c 6.20+1.32c 7.13+t0.99b 7.15+0.99b 6.27+1.03c  9.00+0.00a
Texture 6.77+0.65c  6.73+0.96c  7.37£0.69b  6.93+0.59bc 6.57+0.49c  9.00+0.00a
Acceptability 7.27£0.67bc 7.07£0.70c  7.53+0.64b  7.30+0.59bc 7.27+0.64bc 9.00+0.00a
Expansion (fold) 1.28+0.11b  1.38+0.08a 1.33t0.10a 1.16+0.11c  1.03+0.14d  Not determined

Tensilestrength (g) 332.3+42.7bc 325.5+36.80c 312.2+23.20

336.4+£32.8bc 349.2+35.2c 276.8+11.3a

V" Valuesin the same row followed by different letters are significantly different (P<0.05)

Table2 Sensory evaluation scores and physical characteristics of fish strip fortified with different

concentrations of konjac flour.

Attribute Sensory evaluation scores of fish strip with different concentrations
of konjac flour
0 (%) 0.5 (%) 1.0 (%) 1.5 (%) 2.0 (%)
Appearance 7.60+0.71a 7.40+0.54a 7.13+0.74ab  6.70+0.59b 5.93+0.80c
Color 7.23+0.90a 7.00£0.75a 7.43+0.90a 6.27+0.80b 6.03+0.85b
Flavor 7.47+0.83a 7.37£0.61ab  7.07+0.96abc 6.87+0.91bc  6.73+0.70c
Taste 7.60+0.74a 6.93+0.70a 7.10+0.858b  6.60+0.51bc  6.10+0.95c
Texture 7.33t+0.97a 7.20£0.80ab  7.10+0.54ab  6.53+1.35bc  5.93+1.10c
Acceptability 7.57+0.88a 7.23+0.56a 7.07+0.70a 6.37+0.67b 5.80+0.77c
Expansion (fold) 1.70+0.30a 1.62+0.09a 151+0.11ab 1.31+0.17c 0.87+0.13d
Tensilestrength (g)  257.7451.0a  269.4t£32.7ab 282.9+26.9ab 301.2+46.1bc 334.8+34.2c

¥ valuesin the same row followed by different letters are significantly different (P<0.05)
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concentration of konjac flour used was 1.0 %.
Increasingaconcentrationof konjacflourlowered
sensory eval uation scoresof theproducts. However,
sensory evaluation scores of samples with 1 %
konjac flour were not significantly different from
thesampleswith O or 0.5 % konjac flour (P>0.05).
Dietary fibre of the sample with 1 % konjac flour
was0.76% (AOAC, 1995) increased by 1.65folds
from sample with out konjac flour.

Sensory evaluation scores and physical
characteristicsof fish strip prepared with different
concentrations of sodium bicarbonate compared
with commercial sample are shownin Table 3. It
was found that the higher the concentration of
sodium bicarbonate used the increase in the
expansion of fish strip was obtained. However,

from the sensory eval uation scores on texture and
overall acceptability, it was concluded that
appropriate concentrations of sodium bicarbonate
were0.1-0.2 %.

Fish strip prepared at the most appropriate
conditionsof konjac flour and sodium bicarbonate
wascomparedwithcommercial sample. Theresults
were shown in Table 4. The sensory evaluation
scoresfor all attributesexcept flavor of the prepared
sample were higher than that of the commercial
sample. Thescorefor flavor of theprepared sample
was lower, although not significant, due to the
specific flavor of hybrid catfish. However, the
scores for taste and overall acceptability were
significantly higher (P<0.05).

Table3 Sensory evaluation scores and physical characteristicsof fish strip prepared with different

concentrations of sodium bicarbonate.

Attribute Sensory evaluation scores of fish strip with different concentrations
of NaHCOzV
0 (%) 0.1 (%) 0.2 (%) 0.3 (%) Com. sample
Appearance 7.00+1.25cd  7.80+0.56b 7.37+0.48bc  6.57+0.59d 9.00+0.00a
Color 6.17+£1.13d  7.20+0.56b 6.77+£0.68bc  6.43+0.98cd  9.00+0.00a
Flavor 6.60+1.18b  7.20+0.62b 6.80+1.00b 6.67+1.11b 9.00+0.00a
Taste 6.87£0.91c  7.57+0.62b 7.27£0.53bc  7.00£1.19c 9.00+0.00a
Texture 6.27+£1.28c  7.47+0.91b 7.00+0.38b 6.23+0.70c 9.00+0.00a
Acceptability 6.83+0.99b  7.37+0.58b 7.10+0.47b 6.20+1.58c 9.00+0.00a
Expansion (fold) 1.24+0.15c  1.58+0.11b 1.71+0.11b 2.08+0.57a Not determined
Tensllestrength (g) 324.1+28.9c 276.0+32.4b  277.7+42.0b 221.1+38.2a 271.0+19.4b
V" valuesin the same row followed by different letters are significantly different (P<0.05)
Table4 Sensory evaluation scores of prepared fish strip and commercial sample.
Attribute Appearance  Color Flavor Taste/ Texture  OveralV
acceptability

Prepared sample 6.90+0.81 6.80+0.94 6.33+0.79 7.40+0.66a 7.10+0.91 7.17+0.75a
Com. sample 6.70+0.75 6.83+1.25 6.80+0.70 6.60+0.95b 6.80+1.19 6.33+0.96b

V' vauesin the same column followed by different |etters are significantly different (P< 0.05)
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CONCLUSION

1. Sample dried at 80°C for 50 minutes
then cooked in a microwave oven at high for 35
seconds contained 14-16 % moisture content.

2. Theadditionof konjacflour should not
be higher than 1%.

3. Sodiumbicarbonateincreasedthelinear
expansion of the sample and softened its texture.
Therefore addition of 0.1 - 0.2% sodium
bicarbonate in sample with 1% konjac flour was
recommended.

4. Prepared fish strip has higher sensory
evaluation score than the commercial sample in
taste and overall acceptability (P<0.05) but
appearance, color, flavor and texture were not
significantly different.
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