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ABSTRACT Gelatin can be applied to ice cream as a stabilizer. The flavors of ice cream on the market only focus on ordinary
flavors such as chocolate, vanilla, and strawberry. Liquid smoke as a flavoring in ice cream can be used as an innovation. The
purpose of this study was to determine the best concentration of liquid smoke in ice cream and determine the effect of adding
gelatin with different concentrations on the physical quality of ice cream. The treatments used were liquid smoke with different
concentrations (0%, 0.3%, 0.5%, and 0.7%) in the opening study and gelatin concentrations of 0%, 0.2%, 0.4%, and 0.6% in the
main study with three repetition times. Parameters observed were hedonic, overrun, melting time, pH, and viscosity. The analysis
showed that all test treatments had a significant effect (P<0.05). Adding liquid smoke with a concentration of 0,7% was the best
treatment, with a hedonic value of 7.97<u<8.17 (preferred by the panelists). The best treatment results for barracuda fish skin
gelatin on the characteristics of ice cream were at a concentration of 0,4% with overrun results of 62,67% + 0,58, melting speed
31.37+0.95 minutes, pH 6.33£0.02, viscosity of 2567.67+142.38 cP and hedonic value of 7.61 <1 <7.79 (preferred by the panelists).
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INTRODUCTION

Barracuda fish (Sphyraena barracuda) is a type of pelagic
fish that has high economic value in Indonesia. The total pro-
duction of barracuda fish in 2019 was 32.334,26 tons and
in 2021 it had increased to 37.794,61 tons (KKP, 2021).
The increase in production shows that the public often con-
sumes barracuda fish barracuda as a variety of diversified
products. Processing these products has by-products in the
form of skin, head, scales, bones, and stomach contents.
According to Salimah et al. (2016), there is currently no pro-
cessing of fishery waste in the form of fish skin into products
with economic value. Small industries have only recently
used fish skin as a raw material for making fish crackers and
animal feed mixtures.

Fish skin can be used as a raw material for making gelatin.
Gelatin is the result of denaturation of collagen protein,
which has properties that can change reversibly from sol
to gel form, expand in cold water, form films, and affect the
viscosity of a material (Sukkwai et al., 2011). Gelatin can be
applied to the food and non-food industries. According to
Siburian et al. (2020), the application of gelatin in the food
industry, for example in the manufacture of ice cream is
used to form foam, increase viscosity, binder, and as a thick-
ener.

Ice cream is a frozen dessert made from fats, sweeteners,
stabilizers, emulsifiers, and flavors. Stabilizers are needed
in making ice cream to maintain the shape of the ice cream
and not melt quickly. The function of the party ingredient
is to prevent the formation of larger ice crystals, improve
the texture to make it softer, and maintain melting when
served at room temperature. According to Ferdiansyah et al.
(2016), one of the stabilizers is gelatin. Stabilizers are part
of the food additives often used in ice cream processing. A
stabilizer is necessary so that the product’s physical form is
denser, and the level of homogeneity is more stable.

The flavors of ice cream on the market today only focus on
normal flavors such as chocolate, vanilla, strawberry, and

others. Ice cream with unique flavors is very rare, includ-
ing liquid smoke flavor. Liquid smoke as a flavoring in ice
cream can be used as an innovation. Accordingto Prasteyo-
wati et al. (2014), liquid smoke can act as a specific taste
and aroma as well as a preservative because of its antimi-
crobial and antioxidant properties.

MATERIALS AND METHODS

Materials

The raw materials for making gelatin are barracuda fish
skin, 3% acetic acid, and distilled water. The raw materials
for making ice cream are full cream milk, powdered skim
milk, sugar, barracuda fish skin gelatin, SP emulsifier, and
liguid smoke flavor.

Methods

This research consists of 2 stages, namely preliminary re-
search and main research. Preliminary research was con-
ducted to determine the best concentration of liquid smoke
as a flavor in ice cream. The main research was conducted
to determine the best concentration of barracuda fish skin
gelatin in its application in ice cream. The barracuda fish
gelatin concentration ranges used were 0%, 0.2%, 0.4%
and 0.6%.

According to the journal Rahmawati & Pranoto (2012), bar-
racuda skin gelatin production begins with the preparation
of skin samples by removing scales, flesh, and dirt attached
to the skin, then the skin is washed and processed to the
next stage which includes four steps, namely boiling, soak-
ing with 3% acetic acid, extraction and drying.

The process of making ice cream refers to research by
Mulyani et al. (2017), making ice cream begins with weigh-
ing all the ingredients according to the formulation, mixing
the ingredients, and heating to a temperature of 70°C. The
ice cream is then frozen in the freezer for 10-12 hours at a
temperature of -18°C. The ice cream dough and the dough
foaming process are carried out using a mixer until it be-
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comes a creamy dough, then froze again in the freezer for
24 hours.

Hedonictest (SNI, 2015)

In the preference test assessment, panelists were asked
to give an impression of the preference of the appear-
ance, odor, taste, and texture of the sample on a scale of
1-9.

Overrun (Arbuckle, 1986)

Ice cream mixture is added until it reaches a volume of
100 mL, then weighed. The ice cream dough is then pro-
cessed according to the procedure for making ice cream.
Next, the processed ice cream mixture is put into the con-
tainer. Ice cream that has frozen then the surface of the
ice cream in the container is leveled so that the volume
during freezing remains 100 ml and weighed. Overrun
can be calculated using the formula:

% Overrun= (Weigh of ice cream dough-Weigh of ice
cream)/(Weigh of ice cream dough )x100%

Melting Time (Bodyfeltetal., 1998)

The melting time of ice cream is calculated by freezing
theice cream inthe freezer (-4 °C) for 24 hours. Ice cream
that has been frozen is taken outand placed at room tem-

perature then wait until it melts completely and count the
time.

pH Test (SNI, 2004)

The pH test is carried out using a pH meter. The method
for testing the pH begins with calibrating the pH meter
with a buffer solution of pH 4 and 7, then rinsing with dis-
tilled water and drying. A sample of 10 mL of ice cream
was taken then the electrode was dipped into the sample
and the pH value could be read on the pH meter screen.

Viscosity (SNI, 2008)

Viscosity can be measured using a Brookfield Viscosime-
ter. The sample is placed in a 250 mL beaker glass then
the spindle needle no. 3 is mounted on a expand and the
rotation speed is set at 60 rpm. The material’s viscosity is
measured. The scale indicated by the tool is read after a

certain number of revolutions.

RESULTS AND DISCUSSION
Preliminary research
Test hedonic

Table 1. Hedonic results of ice cream with addition of different liquid smoke treatment.

Specification

Treatment Appearance Odor Taste Texture Confidence
Interval
Control 7,33+0,76° 7,17+0,79° 6,67+0,61° 7,4+0,56° 7,04<u<7,24
0,3% 7,53+0,73¢% 7,5+0,68° 7,43+0,5% 7,53+0,68° 7,38<u<7,62
0,5% 7,87+0,82° 7,7+0,6% 7,73+0,69 7,6+0,56° 7,6<u< 7,84
0,7% 7,93+0,69 8,33+0,48° 8,27+0,69¢° 7,73+0,69° 7,97<u<8,17
Note:

* Thedataistheresult of the average of thirty panellists + standard deviation.

* Datafollowed by different lowercase letters in the same column indicate a significant difference.

e Datafollowed by the same lowercase letter in the same column showed no significant difference (p <0.05).

Appearance

It can be seen from the sense of sight directly. The data
on the appearance of the hedonic test on ice cream,
shows that each treatment is still at a value of 7, which
means that there is no significant difference physically
from each treatment. The appearance of the ice cream is
milky white, froth of ice crystals which tend to be smooth
and sturdy. The liquid smoke added to the ice cream does
not affect the colour of the ice cream because the liquid
smoke used is premium liquid smoke which is clear in
colour. According to Agustina et al. (2022), colour deter-
mines the appearance of food, which is the main sensory
for the senses of the eye. The colour of good ice cream
according to SNI is with normal colour criteria according
totheingredients used in makingtheice cream.

Odor

The addition of different concentrations of liquid smoke
into the ice cream mixture has a strong effect. Panellists
said that they liked the smell of ice because of the raw
materials used. Control ice cream usually has an aroma
like ice cream, namely the smell of milk. Along with the in-
crease in the addition of liquid smoke, it affects the smell
of ice cream and becomes more characteristic of smoke.

The unique smell of smoke is due to the presence of phe-
nol and carbonyl components contained in the smoke.
Ice cream with the addition of 0.3% liquid smoke concen-
tration has a weak liquid smoke aroma. Ice cream with
0.5% liquid smoke has a relatively strong liquid smoke
aroma. Ice cream with 0.7% liquid smoke has a strong
liguid smoke smell. According to Khairina et al. (2018),
the smell of ice cream is mostly dominated by the smell of
milk. The increase in the mean score for each treatment
indicated that the more Flavors added to the ice cream,
the lower the milky aroma of the ice cream.

Taste

The addition of liquid smoke into ice cream gives a real
effect, where liquid smoke has a unique taste. Control
ice cream has a taste like ice cream usually, which is
milk flavour. Along with increasing the addition of liquid
smoke affects the taste of ice cream. Ice cream with the
addition of 0.3% liquid smoke concentration has a weak
liguid smoke taste. Ice cream with the addition of 0.5%
liguid smoke has a relatively strong liquid smoke taste.
Ice cream with the addition of 0.7% liquid smoke has a
strong liquid smoke taste. The taste of the ice cream
leaves an aftertaste in the form of a soft smoky taste.
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Based on these results it can be concluded that the high-
er the concentration of liquid smoke used, the higher the
unique taste of smoke produced in ice cream. The dis-
tinctive taste produced is because liquid smoke contains
phenolic compounds. According to research by Jakung et
al. (2020), the higher the concentration given, the more
the smoke taste of a material willincrease.

Texture

The addition of liquid smoke into ice cream does not af-
fect the texture. This is because what plays an important
role in the formation of texture is not liquid smoke but gel-
atin. Gelatin is a food additive that aims to improve the

quality of ice cream because it functions to prevent the
separation of weak constituents from other constituents
to prevent the formation of large ice crystals, increase
softness and maintain stability in ice cream products. Ac-
cording to Ntau et al. (2021), the presence of stabilizers
such as gelatin in the ice cream formula will keep the ice
cream homogeneous, prevent the dispersion of fat glob-
ules during freezing, and improve texture. The stabilizer
serves to keep the water in the ice cream from freezing
and reduces ice crystallization.

Main research
Hedonic test

Table 2. Hedonic results of ice cream with the addition of different gelatin treatments.

Specification

Treatment Appearance Odor Taste Texture Confidence In-
terval
Control 7,170,752 7,130,632 6,93+0,58° 6,63+0,67° 6,83<u<7,11
0,2% 7,27+0,64° 7,20+0,61° 7,23+0,57*  7,20+0,61° 7,11<p<7,35
0,4% 7,73+0,64° 7,47+0,57% 7,50+0,51*  8,10+0,61° 7,61<p< 7,79
0,6% 6,50+0,63¢ 6,97+0,61° 6,87+0,51° 6,37+0,67° 6,6<u<6,76
Note:

Appearance

The highest average value was found in ice cream with
the addition of 0.4% gelatin concentration, which was
7.73. The characteristics of the control ice cream are
milky white colour and quite coarse ice crystals. Charac-
teristics of ice cream with the addition of gelatin concen-
trations of 0.2% and 0.6% include a milky white colour
and ice crystal foam which tends to be smooth, but ice
cream with the addition of 0.6% gelatin has characteris-
tics in the form of a brownish white colour and crystalline
foam very fine ice. This is also by with the research of Hi-
dayah et al. (2017), the hedonic value of ice cream with-
out the addition of gelatin is 4.95, while ice cream with
the addition of 0.5% gelatin is 5.30. This shows that the
appearance of ice cream with the addition of gelatin is
better than ice cream without the addition of gelatin. Ice
cream made from full cream and skim milk with catfish
bone gelatin has a distinctive white colour of milk.

Odor

The best results were obtained in the treatment of ice
cream with the addition of 0.4% gelatin concentration.
Panellists stated that they liked the smell of ice because
of the raw materials used. The aroma of ice cream pro-
duced from this research is the typical aroma of milk but
there is an aroma of smoke. The addition of barracuda
fish skin gelatin can affect the level of panellists’ prefer-
ence foraroma parameters, but the concentration of bar-
racuda fish skin gelatin does not affect the level of pref-
erence for the aroma of ice cream. According to research
by Swastawati et al. (2022), the lowest hedonic value for
aroma parameters in ice cream, namely without the ad-
dition of milkfish scale gelatin is 6.5 and the highest he-
donic value is with the addition of milkfish scale gelatin
with a concentration of 0.7% of 8.3. This shows that the
addition of milkfish scales gelatin has a significant effect
on the aroma of ice cream. The aroma of ice cream can
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The datais the result of the average of thirty panellists + standard deviation.
Data followed by different lowercase letters in the same column indicate a significant difference.

Data followed by the same lowercase letter in the same column showed no significant difference (p <0.05).

determine its delicacy. The aroma with the addition of
milkfish scales gelatin has a characteristic because the
main ingredient is milk. The more milk you add, the less
gelatinthe flavour will be in the ice cream.

Taste

The best results were obtained from treatment with the
addition of 0.4% gelatin concentration. Ice cream has a
sweet milky taste which is obtained from added sugar
and has a unique taste of smoke or Smokey. The addition
of gelatin to each ice cream treatment did not interfere
with the taste of the ice cream because the concentration
of gelatin was small. According to research by Ayudiarti
et al. (2020), the taste parameter shows that the highest
taste score is shown by ice cream using 0.1% tuna gel-
atin, while the lowest score is shown by ice cream using
0.3% tuna gelatin. Panellists stated that the addition of
gelatin concentration did not affect the taste of ice cream
even though commercial gelatin and fish gelatin were
added. Gelatin or the fishy taste in ice cream cannot be
detected because it is covered by the sweet taste of sug-
arandthe savoury taste of milk.

Texture

The most preferred result by the panellists was ice cream
with the addition of 0.4% gelatin concentration because
it has a soft and non-sticky texture. Ice cream with the ad-
dition of gelatin with a concentration of 0.6% has a very
soft texture, but is sticky, so the panellists don’t like it.
The texture of the resulting ice cream product is affect-
ed by the addition of gelatin. The addition of gelatin with
a large concentration produces a thick dough, so the
higher the viscosity value the softer the texture of the ice
cream. Gelatin is a material that has the function of main-
taining emulsion stability, preventing the formation of
coarse ice crystals, and providing better resistance dur-
ing the melting process. This is not much different from
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the research conducted by Hidayah et al. (2017), the
panellist’s highest scores for the texture of ice cream with
the addition of 0.4% and 0.5% gelatin had successive val-
ues of 4.80 and 4.90 (somewhat like). The addition of the
concentration of the African catfish bone gelatin stabiliz-
er to the ice cream can affect the panellist’s preference
for the texture of the ice cream. The higher the concen-
tration of gelatin used, the panellist’s preference for the
texture of ice cream also increases.

Overrun

In Table 3. shows that the overrun value of ice cream
tends to increase with the addition of barracuda fish skin
gelatin. The greater the concentration of gelatin used
in ice cream, the greater the resulting overrun value.
However, the addition of gelatin with a concentration of
0.6% decreased the value of overrun in ice cream. This
is caused by the addition of gelatin to ice cream causing
the ice cream mixture to become thicker by forming a gel

Table 3. Results of overrun, melting time, pH, and viscosity in ice cream.

Parameter
Treatment - - ) .
Overrun (%) Melting Time pH Viscosity

Control 36,33+1,15° 22,12+1,032 6,33+0,04? 1087+100,952
0,2% 51,67+0,58° 26,67+0,53° 6,34+0,08? 1887+61,44°
0,4% 62,67+0,58° 31,27+0,95° 6,33+0,02° 2557+142,38°
0,6% 41,00+1¢ 37,79+2¢ 6,22+0° 3695+0,67°

Note:

» Data are the average of three replications + standard deviation.

» Datafollowed by different lowercase letters indicates a significant difference (p <0.05).

matrix and holding the dispersed liquid phase. The thick-
er the ice cream mixture, the lower its ability to form air
voids in the ice cream mixture. This shows that the addi-
tion of gelatin with a concentration of 0.4% is the optimal
amountin increasing the overrun value in ice cream. This
is confirmed by research by Ntau et al. (2021), the results
of an overrun study of sweet corn essence ice cream
obtained an average value of 65.11 - 78.92%. These
results indicate that the higher the concentration of the
stabilizer added to the ice cream mixture, the overrun val-
ue will decrease. This is due to the higher concentration
of gelatin used, the thicker the dough, and the higher the
surface tension, making it difficult for the product to ex-
pand.

Melting time

Based on testing the melting time of ice cream, the av-
erage value was 22.12 - 37.79 minutes. Table 3 shows
that the melting time value of ice cream tends to de-
crease with the addition of gelatin to the ice cream. The
greater the concentration of gelatin used in ice cream,
the longer the melting time. This is because gelatin has
high water holding capacity so it can slow down the melt-
ing time of ice cream. The melting time test results in this
study were higher compared to research by Malik et al.
(2013), ice cream added with a stabilizer in the form of
spirulina had greater melting power compared to the con-
trol. The melting power of the ice cream was 13 minutes,
while the ice cream with the addition of spirulina had a
melting power of 17.8 minutes. The difference in melting
speed results for the two products is due to the difference
inthe type of stabilizer used.

pH

Based on the pH test on ice cream, the average value
was 6.22 - 6.34. The pH value in this study is close to
the statement from Goff & Hartel (2013), which explains
thatthe normal pH forice cream dough isaround 6.3. The
acidity or pH of ice cream is influenced by the ingredients
used.

Table 3. shows that the control ice cream has a pH value
of 6.33, but the ice cream added with gelatin with a con-
centration of 0.2% has an increase in pH value to 6.34.
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Ice cream added with gelatin with a 0.4% and 0.6% con-
centration decreased the pH value to 6.33 and 6.22. The
pH value is still classified as acidic. This shows that the
greater the concentration of gelatin used in ice cream,
the lower the pH value. The pH value decreased due to
the addition of barracuda fish gelatin, which has an acidic
pH. This is by the results of research by Hermanto et al.
(2014), the results of measuring the pH value of gelatin
from 4% phosphoric acid isolated from phosphoric acid
had an acidic pH of 4.78 which was still in the pH range of
type A gelatin. The pH value of type A gelatin ranged from
3.8t05.5.

Viscosity

Viscosity is one of the parameters used to determine the
desired texture in making ice cream. Viscosity can de-
scribe the nature of a solution that has resistance to a
flow which canincrease the strength to withstand friction.
Viscosity testing is carried out to determine the level of
thickness in ice cream. The results of the analysis of the
viscosity test can be seenin Table 3.

Viscosity on ice cream obtained an average value of
1087-3695 cP. The results of this study have results that
are not much different from the research by Ahsan et al.
(2015), the viscosity value of ice cream was the same as
that of the control of 1780 cP, while soy milk ice cream
with the addition of guar gum at a concentration of 0.3%
to 0.6% as a stabilizer had an average viscosity value of
3273.3 - 4460 cP. The difference in the resulting viscos-
ity values for the two products is due to differences in the
raw materials used, stabilizers, and the manufacturing
process.

Table 3. shows that the greater the concentration of gel-
atin added to the ice cream can increase the viscosity
value of the ice cream. This is because gelatin has the
property to bind water and form a gel that can prevent wa-
ter molecules from moving freely. Viscosity can increase
because water will be trapped in a 3-dimensional struc-
ture due to the cross-links formed by the helical arrange-
ment and their interactions. In the presence of gelatin,
water that was previously outside the granules and free
to move cannot move freely because it will be absorbed
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and bound by the gelatin, so the solution state becomes
stronger due to the increase in viscosity. Ice cream that
has a high viscosity or thickness value has a softer tex-
ture. This is confirmed by Violisa et al. (2012), viscosity
is a measure of the viscosity of a liquid to flow, increas-
ing the concentration of seaweed as a stabilizer causes
an increase in the viscosity value. The increasing viscos-
ity causes the ice cream to become thicker. Stabilizers
can increase the viscosity of the ice cream dough, so the
ice cream produced will have a low overrun value and a
soft texture due to the formation of small ice crystals and
slows down the melting of the ice cream when served.

CONCLUSION AND RECOMMENDATION

Conclusion

Barracuda fish gelatin can be used as a stabilizer in ice
cream with the addition of liquid smoke which functions
as a specific natural flavor and is acceptable to the pan-
elists. The best addition of liquid smoke based on the
results of the hedonic test applied to ice cream is a con-
centration of 0.7%. The addition of barracuda fish skin
gelatin concentration can influence the characteristics of
ice cream with an optimal limit of use of 0.4% and is the
best result for applicationtoice cream.

Recommendation

The recommendation that can be given from research
on the application of barracuda skin gelatin (Sphyraena
barracuda) in makingice cream with the addition of liquid
smoke as a flavoring is that further and in-depth research
needs to be carried out to be able to add nutritional val-
ue to ice cream so that it can become a highly nutritious
product.
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