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ARTICLE INFO Fish skin is a byproduct of fish filet production, its use is still limited, but some
Received: Desember 25. 2019 of the terrestrial animal skin is partially processed into rambak crackers, which
Accepted: January 22, 2020 is quite well known in Indonesia. The purpose of this study was to determine
Published: March 11, 2020 the duration of boiling and drying time on the chemical-physical properties of

rambak crackers from white snapper skin. The research method used was an ex-
periment with a boiling time treatment of 0, 10, 15, and 20 minutes and drying
time with 10, 20, and 30 hours in sunlight. The results showed that the boiling
time and drying duration had an effect on the chemical-physical properties of the
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rambak cracker physical characteristics of 15.13-25.39 N/ m2, 70.44-100.07% enlarging capacity,
white snapper fish skin and chemical characteristics of the water content was 1.09-4.95%, protein content
drying of 65.26-70.43%, and fat content of 13.43-15.83%. The best crackers are those
boiling which resulted from 30 minutes of boiling and 30 hours of frying process with a
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1. Introduction

White snapper is a high economic value marine
fishery commodity with an increasing production vol-
ume. Based on the 2013 performance report of the
Ministry of Maritime Affairs and Fisheries, the total
volume of national capture fisheries production in 2012
amounted to 5,435,632 tons. The volume increased from
109,299 tons in 2008 to 119,008 tons in 2012. With the
increase in the capture, this would have an impact on the
development of the snapper processing industry as part
of capture fisheries.

White snapper, both in the form of fresh and pro-
cessed, were increasing in demand in the domestic and
foreign markets. Currently, the white snappers were
mostly processed by the filet industry in fresh and also
frozen conditions. The development of the filet indus-
try could produce quite a lot of waste, namely waste in
the form of fish heads, bones, meat, entrails, and fish
scales (Rostini, 2013). The waste could still be used as
raw material for food or feed products and other deriv-
ative products. In addition to these wastes, there were
byproducts in the form of fish skin which could be used
as tanned leather (Setiawan ef al., 2015; Khamidah et
al., 2015), sources of gelatin (Nasution ez al., 2018;
Sugihartono, 2014; Trilaksani et al., 2012; Oktaviani
et al., 2017; Gunawan et al., 2017), and rambak fish
skin crackers’ (Safitri ef al., 2019; Purnamayati et al.,
2018; Widyatami and Wiguna, 2016; Kristianingrum
et al., 2006; Agustina and Saputro, 2018; Huda et al.,
2006). The process of making fish skin gelatin was quite
long, and its quality was still inferior to gelatin from the
skin of land animals (Sugihartono, 2014) and also in the
process of tanning fish skin. Thus, the rambak fish skin
cracker would be an option for processing fish skins be-
cause the process was simple and easy for people and
small industries to do.

Fish skin rambak crackers could generally be made
from pelagic or demersal fish (Kaewmanee ez al., 2015),
freshwater fish, and seawater fish (Safitri er a/., 2019;
Kristianingrum ef al., 2006). The process of making fish
skin rambak crackers were varied greatly from the sim-
plest to those who try to follow the method of making
crackers for land animals skin like cattle, buffalo, pigs,
and others. The simple process of making the fish skin
crackers was to dry the fish skin and then fry it (Kris-
tianingrum et al., 2006). Another process of making
the fish skin crackers referred to making the fish skin
crackers using acid or base treatment, boiling and dry-
ing (Amertyaningtyas, 2011; Safitri et al., 2019). Acid
or base treatment on land animal skins aimed to facili-
tate the removal of fur and also for the development of
the skin.
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Fur or hair on animal skin was easily pulled out
because of the development of the skin due to acid or
base treatment. The negative effect of lime was the bit-
ter taste when it was not clean enough when rinsing the
lime. The negative effect of acid was that it could break
the collagen or gelatin protein so it may damage the
structure of the skin and caused skin crackers to enlarge
less. Therefore, it should be considered not to use ac-
ids or bases treatments in the processing of rambak fish
skin crackers.

About fish skin, in general, the characteristics of
fish skin was thin skin, had less collagen content, and
as strong as cow or buffalo skin or pig skin. Also, there
was no fur on the skin of the fish, so in the process of
making rambak fish skin crackers need to be considered
not to use acid or base treatment. Another consideration
supporting the elimination of acid-base treatment was
the statement of Widati ez a/. (2007) that in the process
of boiling the skin, the amount of water absorbed would
change the skin’s collagen protein into gelatin which
would affect the level of enlargement and crunchiness
of the resulting crackers. Therefore, this research need-
ed to be done to determine the effect of the boiling and
drying process duration on the chemical-physical prop-
erties or characteristics of crackers of white snapper fish
skin. The chemical-physical properties measured in the
rambak crackers included the breaking strength, en-
largement, water content, protein content, and fat con-
tent.

2. Materials and Methods

2.1 White snapper skin

The material used in this study was the skin of
white snapper, cooking oil (Special Bimoli brand), gar-
lic, table salt. White snapper skin was obtained from one
of the snapper fillet processing companies in Pasuruan,
East Java.

2.2 Experimental Design

The method used is an experimental method with
independent variables in the form of boiling duration
and drying duration with sunlight, while the dependent
variable was physical properties (fracture strength and
enlargement) and chemical properties (water content,
protein content, and fat content).

The experimental design used was a 4x3 Factorial
Complete Randomized Design with three replications.
The treatment factor consisted of boiling duration (A)
and sun drying duration. The boiling duration factor
consisted of 4 levels (A1 = 0 minutes, A2 = 10 minutes,
A3 = 15 minutes and A4 = 20 minutes) and the drying
duration factor (B) consists of 3 levels (B1 = 10 hours,
B2 = 20 hours and B3 = 30 hours). The data obtained
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were analyzed by analysis of variance (Anova). If there
was a significantly different effect on the level of confi-
dence of 5% of variance, Tukey testing would take place
afterward.

2.3 Making Fish Skin Rambak Crackers

The process of making fish skin crackers in the first
phase was hereby referring to the research of Taufiq
et al. (2015) and modified according to the treatment
applied. The initial process carried out was leaching of
snapper skin and removal of scales. Cleaning the skin
and cutting it into pieces for 2x2 ¢cm and then boiling in
boiling water for according to the treatment (0 minute,
10 minutes, 15 minutes, 20 minutes), and then soaking
in a condiment solution (5% garlic, 2% salt and water)
for 5 minutes. Fish skin that has been seasoned was then
drained and dried in the sun according to treatment (10
hours, 20 hours, 30 hours). After drying, fish skins were
fried in two stages. The fish skin crackers were fried at
+ 800C for about 2 minutes and then re-fried it in hot
cooking oil at + 170°C until it has fully enlarged. Then
their physical and chemical properties were analyzed.

3. Results and Discussion

3.1 Fracture Strength

Fracture strength provide clues of the ease of ram-
bak fish skin crackers to be broken. The higher the value
of the fracture strength indicates the rambak skin fish
cracker was more difficult to be broken and vice versa
for the value of the smaller fracture strength, the easier
it was to be broken. The value of the fracture strength
was also related to the value of product durability (Ro-
siani et al., 2015). The fracture strength of rambak fish
skin crackers value was made based on boiling and sun
drying duration, as presented in Figure 1.

In Figure 1, it could be seen that the value of the
breaking power tend to decrease with the increase in
boiling and also drying duration but increase after the
boiling duration of 15 minutes. The fracture strength
phenomenon was related to the enlargement capabili-
ty and porosity of rambak crackers, where the fracture
strength was lower, the enlargement capability is higher
(Figure 2). The fracture power was also related to the
content and nature of collagen found in the skin, where
collagen was the dominant amount in fish skin (Said
et al., 2016) and was a constituent of 80% of fish skin
protein (Kolanus ef al., 2019). The nature of collagen
was that it would expand when immersed and heated
(Ariyanti et al., 2018). The large development of col-
lagen would affect the fracture strength of rambak fish
skin crackers. The lowest fracture value was the result
of boiling 15 minutes and drying for 30 hours with a
value of 15.13 N/ m2.
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The results also showed that the fracture strength
of the rambak fish skin crackers decreased with the ad-
dition of boiling and drying duration. The value of frac-
ture strength also connoted the crunchiness of the crisp
crackers. The value of crispness getting smaller or low-
er indicated crackers are more crispy, and conversely,
the higher, the crackers are not crispy or harder (Rosiani
et al.,2015).

According to Nurwahyuningsih (2010), the higher
the enlargement capability, the higher the crispness of a
material. Crackers that enlarged would form air cavities
in it. The more air cavities that were formed, the more
easily it is broken, then the crispness would be high-
er. The fracture strength of the skin crackers was in the
range of 10.60 - 20.57 N / m2 (Hartati, 2018).

3.2 Enlargement Capability

The cracker enlargement capacity of the rambak
fish skin was affected by collagen content, moisture
content, and heat or heating temperature. The fracture
strength of the rambak fish skin crackers was also re-
lated to the power of skin enlargement during boiling,
where the skin’s enlargement capacity during boiling
was also influenced by acid treatment or base treatment
of the skin before boiling (Ariyanti ef al., 2018; Kolanus
et al., 2019). The cracker development capacity of ram-
bak fish skin crackers of white snapper based on boiling
and drying duration is presented in Figure 2.

Figure 2 showed the phenomenon of enlargement
capacity of white snapper fish skin rambak crack-
er which was negatively correlated to fracture power
(Figure 1), where the cracker development capacity in-
creased until the boiling duration was 15 minutes and
the drying time was 30 hours, then decreased again after
that otherwise, the breaking power increased until the
boiling time was 15 minutes and decreased after that.

The highest enlargement capacity was obtained at
15 minutes boiling treatment with 30 hours of drying,
which resulted in the value of 100.07%. Decrease of
enlargement capacity during a boiling time of 20 min-
utes allegedly at the 20th minute collagen in fish skin
experiences gelatinization through or excessive during
the boiling process so that the development power has
decreased.

Excessive gelatinization will damage the struc-
ture of gelatin and dissolve protein, so that skin crack-
ers were less able to enlarge when it was fried. Widati
et al. (2007) stated that the amount of water absorbed
in the process of boiling the skin would change the
skin’s collagen protein into gelatin, which would affect
the level of enlargement and crispness of the resulting
fish skin crackers. Aryanti et a/. (2018) stated that the
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Figure 1. Graph of the fracture strength of rambak fish skin crackers. Description: DD = Drying Dura-
tion, the letter notation behind the value indicates the real difference p<0.05
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Figure 2: Graphs of white snapper fish skin rambak crackers enlargement capacity based on boiling and sun
drying duration. Description: DD = Drying Duration, The letter notation behind the value indicates a signif-
icant difference p < 0.05
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enlargement capability was also related to the water
content of crackers before frying, where the lower the
water content of the crackers, the higher the develop-
mental power. As for Harsono (2006) stated that the vol-
ume of cracker enlargement was strongly influenced by
the fat content found in fish, the lower the fat content,
the lower the volume of cracker development.

There was no standard for cracker enlargement
capacity, but as an illustration, the performance of tila-
pia skin crackers is 13.07-42.93% (Safitri et al., 2019)
so that the enlargement capability of white snapper
fish skin rambak crackers is higher, namely the high-
est the value of the back power reaches 100.07%.

3.3 Moisture Content

The moisture content of the rambak fish skin was
affected by the duration of boiling and drying duration.
Boiling would result in the development of the skin so
that the structure of the skin was hollow, and the pores
of the skin were more dilated, so that water would eas-
ily come out when drying. The moisture content of the
rambak white snapper fish skin crackers based on boil-
ing and drying duration can be seen in Figure 3.

Figure 3 showed a decrease in the water content
of the rambak crackers on the skin of the snapper until
the boiling time is 15 minutes and then rising again at
the boiling time of 20 minutes. The decrease in water
content is caused by the structure of the protein which is
more hollow and larger pores so that the water content
that comes out when frying is increased, while the in-
crease in water content at 20 minutes boiling is thought
to be caused by denaturation of the excess collagen pro-
tein (Ariyanti ef al., 2018), reducing the hollow struc-
ture and inhibit the release of water when frying. The
lowest water content was obtained at 15 minutes boiling
and 30 hours drying with a value of 1.09%. The lowest
water content turned out to produce the lowest fracture
power (Figure 1) and the highest expandability (Figure
2).

When compared with the standards required by
SNI 01-2713-1999 concerning fish crackers, which state
the maximum water content is 11%, the value of the
rambak crackers on snapper skin in this study still meets
the standards. Likewise, when compared with SNI 01-
4308-19961 concerning the quality of rambak crackers
(BSN, 1996), which requires a maximum water content
of 8%. The results of the water content are also still un-
der research by Zulfahmi et a/. (2014), which ranged
from 5-9%. High and low levels of cracker water, ac-
cording to Salamah et a/. (2008), are influenced by sev-
eral things, including the humidity of the air around the
material, the level of thickness, and texture of the mate-
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rial when drying.

If the water content is too high or exceeds the stan-
dard, it will reduce the shelf life of crackers. The high
water content will accelerate the process of fat hydro-
lysis and fatty acid oxidation which makes the product
more rancid (Fenema, 1996; deMan, 1999).

3.4 Protein Content

The high or low protein content of a material can be
influenced by the level of protein denaturation, chang-
es in relative proportions with other ingredients, and
the density of the material. Protein levels of the rambak
cracker skin of white snapper fish skin at various boil-
ing and drying periods can be seen in Figure 4. Figure
4 showed that the value of protein has decreased along
with the increasing time of boiling and also drying.

The decrease in protein levels of rambak crackers
could be caused by a combination of a greater degree of
denaturation by the boiling process, enlargement process
(product density), and also the relative proportion with
fat and carbohydrates, and the skin collagen content.

According to Gilnatya (2002), the protein content
of tuna skin crackers ranges from 59.53% - 67.05%.
This is thought to be due to the thickness of the dermis
(corium) layer, which is almost the same, and the colla-
gen content. According to Widati ef a/. (2007), collagen
protein levels will affect the volume of enlargement of
rambak crackers; the higher the collagen, more crispy
the cracker will be. The protein content required in SNI
01-2713-1999 for fish crackers is a minimum of 8.0%
(BSN, 1999), whereas according to SNI 01-4308-1996
concerning shrimp crackers (BSN, 1996) it does not re-
quire protein content in the quality of fish crackers.

Gadi et al. (2017) stated that collagen proteins have
four components of the secondary structure of proteins,
namely a-helices, B-sheets, B-turns, and random over-
lapping coils. Collagen from tuna fish skin has a B-sheet
structure that has not been denatured to a-helix, which
is a hallmark of gelatin. The stability of the triple he-
lix in collagen depended on the hydrogen bonds present
(Krishnamoorthia et al., 2017). That structure played a
role in the process of developing skin crackers. Exces-
sive gelatinization by boiling will result in damage to
the gelatin structure and solubility of the protein, thereby
reducing the level of the protein rambak crackers.

According to Muin (2014), the protein content of
buffalo skin cracker cracks ranged from 73.22 to 79.41%,
so the protein content of the white snapper fish skin ram-
bak crackers was lower than that of buffalo skin ripples.
This was related to the difference in collagen content be-
tween the two skins.
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Figure 5. Graph of the fat content of white snapper fish skin rambak crackers. Description:DD = Drying Duration,
the letter notation behind the value indicates a significant difference p<0.05

3.5 Fat Content

Fatty levels of skin cracker crackers were derived
more from the oil used to fry crackers that were left be-
hind or trapped in the cracker structure. The fat content
of white snapper fish skin rambak crackers based on
boiling and drying duration can be seen in Figure 5.

The results of testing the fat content of rambak
crackers from white snapper fish skin with a long boiling
and drying treatment obtained fat content ranges from
13.43% - 15.83%. Figure 5 showed the fat content tend
to decrease in the boiling process until the 15th minute
and has increased again in the 20th minute. The phenom-
enon of this fat content was the same as the phenomenon
of fracture strength and the phenomenon of enlargement
capacity of the white snapper fish skin rambak cracker.

A decrease in the fat level of the rambak crackers
could be caused by the density and porosity of the skin,
where the skin that was denser, which has less develop-
mental power, would hold more oil than skin with large
flower development.

In addition, it was also suspected because of dry-
ing with unstable sunlight, and according to Trivina ef
al. (2015), high levels of fat in crackers from fish skins
could be caused by fish skin having a higher fat content
as well. There was no standard fat content in fish crack-
ers or skin crackers.
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When compared with cow skin, rambak crackers,
which have a fat content of 32.44% and buffalo skin
rambak crackers 31.81% (Nadia, 2005), white snapper
cracker skin crackers have lower fat content.

4. Conclusion

The boiling and drying duration effect on the
chemical-physical properties of the white snapper fish
skin rambak crackers. The resulting skin crackers have
physical characteristics of 15.13-25.39 N / m2, fracture
strength of 70.44 — 100.07%, and chemical characteris-
tics of water content of 1.09-4.95%, protein content of
65.26 -70.43%, and fat content of 13.43-15.83%. The
best white snapper fish skin rambak crackers were ob-
tained from the process of boiling time of 15 minutes
and drying time of 30 hours with the lowest fracture
value of 15.13 N / m2, the highest enlargement power
of 100.07%, the lowest moisture content of 1.09%, the
highest protein content of 66.25%, and the lowest fat
content of 13.43%.
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