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ABSTRACT

The production of milkfish in South Sulawesi is considerably high and the processing of milkfish surimi has
been done to produce fish jelly products. Generally, surimi must be kept in freezing condition. Therefore we
need technology support in order to easy processing of fish product in storage and efficient issue in terms of
distribution. One that can be done is that to process it into surimi powder. The surimi powder of milkfish has a
great opportunity to develop for diversification of fishery products. The aim of this study was to determine the
physicochemical properties of milkfish surimi fish with the addition of different types of dryoprotectant : 2%
carragenan (C) ; 4% sucrose + 2% carragenan (Su+C) ;4% sorbitol + 2% carrageenan (So+C) ; 6% trehalose + 2%
carragenan (T+C) with vacuum drying. The results showed that the milkfish surimi powder contains 7.22 - 7.91%
moisture content; protein 57.06 - 61.9%; fat 9.62 - 10.88%; ash content 1.35 - 1.48% ; surimi powder yield 13.3
- 14.65%; WHC levels 6.42 - 14.64 mL/g ;pH range 6.37 - 6.75; whiteness 61.51 - 72.35. The addition of

trehalose 6% + 2% carrageenan (T+C) as dryoprotectant has better physicochemical properties compared with

other treatments.
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I. INTRODUCTION

The production of milkfish (Chanos-chanos) in South
Sulawesi, Indonesia, is considerably high and the
processing of milkfish surimi has been done to
produce fish jelly products.The potential of these

fisheries, need technology support to develop value-

added products with a high spectrum of development.

The development of value-added products aims to
increase the fish selling value and optimize the use of

fish resources such as processing milkfish into surimi.
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Surimi is a myofibril protein concentrate obtained
from separation of fish meat mechanically, washed
with water and mixed with cryoprotectant. Ingeneral,
surimi is processed through meat separation, washing,
cryoprotectant mixing and freezing (Park, 2005).
Surimi generally comes in a block form and is stored
frozen, therefore we need technology support in
processing fish products that are easy in storage and
efficiency issue in terms of transportation. One that
can be done is that to process it into surimi powder.
Studies of dried surimi have been conducted in

capelin fish (Mallotusvillosus), lizard fish ( Sauridasp),
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Pollack fish
( Pollachiusvirens), catfish (Clariassp) and purple-

threadfin bream (Nemipterussp),

spotted bigeye (Priacanthustayenus) have been
carried out (Venugopal er a/ , 1994; Ohkumaer al
2008 ; Huda er al,2000 ; Huda er a/ ., 2001; ;
Shavikloer a/, 2010; Ramadhan er al, 2014 )

Drying surimi is considered potential to reduce the
cost of freezing during storage and transportation.
However, the drying process can cause protein
denaturation because protein aggregation occurs
when water evaporates (Carjavaler a/, 1992). Other
sugars and polyols used as cryoprotectants in the
freezing process when making frozen surimi can also
be used in the drying process when making surimi
powder (Suzuki, 1981). In drying, these compounds
are called dryoprotectants(Huda ez aZ, 2000).

In this study, milkfish surimi dried using vacuum
drying, different dryoprotectantswas added before it
is dried. The aim of this study was to evaluate the
of milkfish surimi

physicochemical properties

powder.

II. MATERIALS AND METHODS

A. Materials

The main material used in the process of making
milkfish fresh  milkfish
(Chanoschanos) from Mandalle sub-district, Pangkep

surimi  powder is
Regency, South Sulawesi, Indonesia. The fish was
transported to the workshop laboratory using a cool
box filled with crushed ice cubes. Sorbitol and
sucrose were purchased at the Makassar chemical
while trehalose and

store carrageenan were

purchased from suppliers from Yogyakarta, Indonesia.

B. Sample Preparation
The process of surimi refers to Ohkumaer al (2008)
with some modifications. Fish is carried out by

weeding and washing, separating meat and bone and

followed by dozing fish meat with a meat grinder.
Leaching the fine fish meat three times in ice water
at 4°C (Chaijaner al, 2004) and stirring for 10
minutes. Composition of water/fish meat paste is 3/1
(v /w). Fish paste is filtered using a nylon layer and
pressed. Wet surimi is stored in freezing temperature
until it is used. Samples may not be stored for more

than 1(one) month.

C. Methods

Surimi powder is similar to Huda er a/ (2012) but
different in the drying method. The drying of
milkfish surimi in this study was carried out with a
vacuum dryer. The first step is thawing milkfish
surimi and then added with dryoprotectantsand
placed on aluminum pan size 30 x 30 cm and dried in
a vacuum oven at temperature of 60 + 5 °C. The
different treatment were applied by the addition of
surimi with different types of dryoprotectants: 2%
carragenan (C) ; 4% sucrose+2% carragenan(Su+C);4%
sorbitol+2% carrageenan (So+C) ; 6% trehalose + 2%
carragenan (T+C). Each treatment was repeated 3

times to obtain 12 total treatments.

Surimi is dried until it reaches a moisture content of
less than 10%. The surimi sample was ground into
powder using a commercial blender and then sifted
with a 30 mesh sieve and the results were stored in
airtight polyethylene plastic until the analysis was

carried out.

This

complete random design. Milkfish surimi powder

research is an experimental study using
were analysis in yields, proximate analysis, water

holding capacity, gel strength, pH, color.

Proximate Composition Analysis (AOAC, 2005)
The proximate composition was determined
according to AOAC (2005) methods. Crude protein

content analyzed using the Kjeldahl method; crude
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lipid content referred to the Soxhlet method; while
ash content through ash samples over-night at 550°C.
Moisture content was by drying samples overnight at
105°C until constant weight was achieved,as well as

carbohydrate content was calculated by differences.

Water Holding Capacity (Ramadhan et al., 2011)

Observation of water holding capacity adopted
Ramadhan er al/, (2011) that measured weight
centrifuged at 4500 rpm for 15 minutes. After that,
the supernatant is separated, and the solid part is
(W1).
determined by the water content by drying the

weighed Furthermore, the solids are
sample in an oven at 105°C temperature for 6 hours,
and weighing the weight (W2). Each analysis of
water binding capacity is carried out using three test

samples.

wl —w?2

waterholdingcapacity = Tx 100%

Gel Strength (Liu et al., 2013)

The strength of the sample gel was analyzed through
texture analyzer. The 2.5 cm long sample was placed
under a % inch diameter probe with a measurement
speed of 10 mm / sec. Then placed the sample with
the cylindrical probe. The strength of the surimi gel
wasexpressed in g / cm?, which was the strength of
the gel (curve height) (g force), expanding the surface
of the contact area of the probes (cm?). Pressure was
done once. The measurement results wouldbe printed
on graph paper and could be seen high when the
sample is completely broken. Gel strength was
indicated by the first peak where there was a
decrease. Each analysis of gel strength was carried out

using two test samples.

Colour (Debuscaet et al., 2013)
Colour measurement was made using a colorimeter.

The colour reading includeed lightness (L), redness (a)

and yellowness (b). The equipment was standardized

with a white colour standard.

Statistical analysis

Data analysis using variance analysis (ANOVA). The
results of the data that showed a significant effect («
= 0.05), the real difference test was performed using

Duncan's multiple distance difference test.

III. RESULTS AND DISCUSSION

A. Proximate Analysis

Table 1 shows the proximate composition of milkfish
surimi powder with the addition of different dry
protectants. Protein is the main component in
milkfish surimi powder followed by carbohydrate,
lipid, moisture content and ash content. There was
no significant difference (P>0.05) in protein, lipid,
moisture content and ash content of milkfish surimi
powder but there was a significant difference (P

<0.05) in carbohydrate content.

Protein content of milkfish surimi powder range
from 57.06 to 61.9%. The protein content of surimi
powder is almost comparable with the protein
content of Tilapia fish ( Oreochromistilotica ), which
is 62 % (Ramirez er al , 1999), but lower than the
protein content of curry fish surimi powder and
Pollack fish surimi powder (Pollachiusvirens) (Huda
et al, 2000; Shavicloer al ., 2010).

Table 1. The Effect of Dryoprotectants to the

Proximate Levels of Milkfish Surimi Powder

Dryo- N L Ash content
Moisture content (%)  Protein (%) Lipid (9%) Carbohydrate (%)
protectants (%)

C 7.22:1.98* 57.06=4.33° 10.84=2.33 23.4-3.42* 1.48+0.51*
Su+C 7.59:2.31+ 59.37:4.18* 9.93:1.67* 21.65:2.82* 1.46+0.29+
Se1C 7.83:1.98+ 61.12:3.89* 9.62:1.18* 19.97:2.46 1.46:0.89*
T+C 791+2.86% 61.9+3.21* 10.88+2.97* 17.96=1.73" 1.35+0.67*

Description :Values with different letters in the same column show
significantly different (p <0.05)
2% carragenan (C) ; 4% sucrose + 2% carragenan (Su+C) ;4% sorbitol + 2%

carrageenan (So+C) ; 6% trehalose + 2% carragenan (T+C)
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The highest protein content of milkfish surimi
the addition of 6%
carrageenan 2% (61.9 + 3.21) while the lowest was
added 2% carrageenan (57.06 + 4.33). Osako er at.

(2005) found that disaccharides such as trehalose can

powder was trehalose +

function as cryoprotectants which can prevent the
occurrence of denaturation which is almost the same
as sucrose and sorbitol. Trehalose is a natural sugar
found in nature, has a function similar to sucrose but
with higher stability and softer sweetness. Trehalose
is able to maintain dry conditions to maintain the
composition of water and other nutritional
components in food (Pest 1999). This is in line with
research on catfish surimi powder, where trehalose
shows the selected dryoprotectants treatment because
it is able to maintain the physicochemical properties
of surimi during the drying process (Ramadan er a/,

2014).

The carbohydrate content of milkfish surimi powder
varies from 19.95 to 23.42%.
further test,

The results from
found that 2%

carrageenan addition was significantly different from

Duncan's it was
the addition of 6% trehalose + 2% carrageenan to the

carbohydrate levels of milkfish surimi powder.

The lipid content of milkfish surimi powder ranges
from 9.62 to 10.88%. Moisture content and ash levels
of milkfish surimi powder are 7.22 - 7.81% and 1.35 -
1.48%.

B. Yield
Yield as important role in surimi powder products.
Mikfish surimi powder yield levels ranged between
13.3% and 14.86%. Milkfish

additional with dryoprotectantsof 4% sucrose+ 2%

surimi powder
carrageenan was the highest yield while the lowest

onewas with the additional 2% carrageenan (Figure

1).

1s - 14.86
14.65
14.52
145 -
5 11
2
> 135 1 133
) J
125 -
C (Su+C) (So+C) (T+C)

Figure 1. The effect of dryoprotectantsin yield level
of milkfish surimi powder
Results of variance analysis showed that the
cryoprotectantshad no significant difference (P> 0.05)
to yield milkfish surimi powder. Surimi powder yield
are generally influenced by the loss of moisture
content, so it can be seen that dryoprotectants that
have the ability to hold high water can maintain the
weight or component of water in surimi. The
presence of water will affect other major components
such as myofibril which is responsible for the ability

of surimi gel formation.
C. Water Holding Capacity

The results of water holding capacity test of milkfish
surimi powder are shown in Figure 2. The water
holding capacity of milkfish surimi powder ranged
from 6.42 to 14.64 mL/g. There was no significant
difference (P> 0.05) in water holding capacity value
of the milkfish surimi powder. The water holding
capacity in this study has lower compared to curry
fish surimi powder (Nemipterus japonicus) with
water holding capacity of 45.81 ml/g with the
addition of trehalose dryoprotectants (Santana et al,
2017). This is very related to the ability to maintain
water content in food, in other words, physical
properties and the ability of food structures prevent
water from coming out from the 3-dimensional
structure of proteins (Zayas 1997) . The binding
capacity of water is also very dependent on the
drying method carried out and the type of fish (Huda
et al, 2001; Shavikloer al., 2010).
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Figure 2. Effect of dryoprotectants in the water
holding capacity of milkfish surimi powder

The highest water holding capacity milkfish surimi
powder was with addition of 6% trehalose + 2%
carrageenan, 14.64 mL/g, while the lowest was with
the addition of 2% carrageenan, 6.42 mL/g. This is
because trehalose has low and stable hygroscopicity
level during the treatment process (Schiraldi ez al,
2002) and a hydrocolloid which has many active
groups capable of trapping water (Necas and
Bartosikova 2013). This result supported the research
conducted by Ramadhan (2013) where the use of
trehalosa (Ci2H22 On 2H20) can maintain the water
content of dried catfish surimi, followed by surimi
with the use of sucrose, sorbitol and phosphate. Huda
et al. (2012) also stated that 6% trehalose showed
characteristic superiority in maintaining the quality

of dried curry fish surimi.

D. Gel Strength

To find out the characteristics of the formation of
milkfish surimi gel,milkfish surimi powder is treated
like wet surimi gel, that is after the dried surimi is
rehydrated with 3% salt and 30% ice water crushed,
then they put into the casing and heated at 40° C for
20 minutes, continued at 90 ° C for 20 minutes (Tan er
al1988).

The gel strength of milkfish surimi powder is range
from 407.41 to 574.26 g bloom. Variety test results
showed that there was significant differences on the
addition of dryoprotectants ( P< 0.05) to the gel
strength of milkfish surimi powder. The addition of 6%
trehalose + 2% carrageenan had the highest strength
of gel (574.26 g bloom ) and the lowest was the
addition of 2% carrageenan ( 407.41g bloom) (Figure
3). From the results of this study, it was found that
the gel strength is directly proportional to the water
holding capacity. This is reinforced by Zhou et a/
(2006) which stated that water binding plays an
important role in the formation of gels and emulsions.
The binding capacity of water is influenced by the
structure of myofibrils, 97% of the binding capacity
of water is determined by myofibrils (Zayas 1997).
There is a three-dimensional network of filaments in
myofibrils that provide an open space for
immobilization of water. In protein denaturation
there is shrinkage of the room so that the

immobilized water decreases.
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Figure 3. Effect of dryoprotectants in the gel strength

of milkfish surimi powder

The results of Duncan's test that the 2% carrageenan
addition was significantly different from the other
three types of dryoprotectantsadditions, as well as
additions 4% sucrose + 2% carrageenan, but milkfish
surimi powder additional wih 6% trehalose + 2%

carrageenan and milkfish surimi powder additional
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with 4%

significantly difference in gel strength.

sorbitol+ 2% carrageenan was not

E.pH

The pH range of milkfish surimi powder is 6.37 - 6.75
(Figure 4). The addition of dryoprotectantshad no
significant difference (P> 0.05) in pH value. Suzuki
(1981) states that actomiosin is relatively more stable
in the pH range 6-8 but will be more stable at pH 7.
Actomiosine stability will help the gel formation
process. The degree of acidity of more than 7 is also
not good because it will result in increased of water
absorption, so that there will be difficulties in the

dewatering process.

6.8 -
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Figure 4. The effect of dryoprotectants in pH (acidity

pH

6.48
6.42
I I ;

(Su+C) (So+C) (T+C)
Dryoprotectants

level) of milkfish surimi powder

F. Colour

Colour indicates the degree of color or brightness of a
material. Index value, L %, a *, and b * are presented in
Table 2. There are significant differences (P <0.05) in
the value of L *, a *, b * and the index value of
milkfish surimi powder. The results of observations
of L (lightness), a (redness), and b (yellowness) and

white degrees using Chromameter.

Table 2. The effect of dryoprotectantsto the value
ofL*(lightness), a*(redness), b*(yellowness)

and index value of milkfish surimi powder

Dryo-
protectants Index value L- a” b
C 56.34 + 29.27 65,655 + 0.52¢ 814+ 0160 25.7 +0.35°
(Su+C) 58.97 +5.39 61.51+0.21° 5.67 +0.14 13.02 £ 0.11°
(So+C) 69.03 £ 2.70 71.63 £ 0.37¢ 6.15 £ 0.14% 10.78 + 0.28
(T+C) 69.57 + 38.33 7235 £ 0.14 5.49 +1.13¢ 11,445 + 0.57¢

Description : Values with different letters in the same column show
significantly different (p <0.05)
2% carragenan (C) ; 4% sucrose + 2% carragenan (Su+C) ;4% sorbitol + 2%

carrageenan (So+C) ; 6% trehalose + 2% carragenan (T+C)

The index colour value of milkfish surimi powder
ranged from 56.34-69.57. Milkfish surimi powder
adding with 6% trehalose+ 2% carrageenan is the
highest than other treatments. The milkfish surimi
powder has an index value of > 50. The value index
(<50) is considered as dark color, while the index
value (> 50) is categorized as bright. Pilar and Reyes
(2007) explain that yellowness values are usually
caused by lipids, while redness is influenced by
protein precipitation. Denaturation or oxidation can

also cause a high value of browning products.

The brightness value (L *) of milkfish surimi powder
obtained ranges from 61.51 to 72.35. The brightness
value (L *) of milkfish surimi powder obtained is
higher than that of catfish surimi powder (60.47) but
lower than the brightness of curry fish surimi powder
(89.57) (Huda er al, 2001; Ramadhan, 2013). Several
factors that can influence the colour characteristics of
surimi powder include the type of fish, the drying
method and the addition of cryoprotectant (Huda er
al, 2001).

IV. CONCLUSION

The results of this study show that there are no
significant diferences in proximate composition, pH,
and water holding capacity of surimi powder with
type
functional properties such as gel strength and colour

different of dryoprotectants. However,

characteristics were significantly diferent (P < 0.05)

between  surimi = powder  with  different

dryoprotectants. Milkfish surimi addition with 6%
had better

trehalose + 2%carrageenan (T+C)
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physicochemical properties compared to other
treatments in making milkfish surimi powder with
vacuum drying. A more in-depth study is needed on
the sustainability of the use of milkfish surimi

powder for development of value-added products.
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