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Abstract. Getuk Lindri is a traditional food made from boiled cassava
which is mashed and mixed with granulated sugar. Getuk Lindri is not
widely produced as a souvenir because Getuk Lindri is a semi-wet food that
has a short shelf life of 1-2 days. The research was conducted based on the
potential of Getuk Lindri as a souvenir. Efforts to maintain the quality of
Getuk Lindri in this research are by using a thermal pasteurization process
with variations of 10 minutes and 15 minutes and using EVOH (Ethylene
Vinyl Alcohol) and PP (Polypropylene) plastic packaging. The parameters
observed in this research were the degree of acidity, color, brix levels,
texture, and organoleptic (aroma, taste, and texture). This research aims to
determine the effect of packaging type, pasteurization time, and a
combination of packaging type and pasteurization time on the observed
parameters. The results of this research show that the type of packaging (K)
has a significant effect on texture and aroma (organoleptic), texture, degree
of acidity, and color with EVOH packaging (K3) as the best choice.
Pasteurization time treatment (P) has a significant effect on taste
(organoleptic) and texture with 10-minute pasteurization (P1) as the best
choice. The combination of packaging type and pasteurization time (KxP)
has a significant effect on all variables of Getuk Lindri with K3P1 (EVOH
packaging with 10-minute pasteurization) as the best combination.

1 Introduction

Indonesia is a cultural country that has many traditions and cultural heritage. This can be seen
from the large diversity that can be found in various places in Indonesia. The diversity and
cultural heritage that Indonesia has consists of various types ranging from languages,
traditional houses, even to food. Getuk Lindri is a traditional Indonesian food originating
from the island of Java, or more precisely, Central Java and East Java. Getuk Lindri is a
traditional food made from steamed cassava as the main ingredient [1]. Getuk Lindri itself is
a traditional food that has the potential to be used as a packaged souvenir. Getuk Lindri on
the other hand has a disadvantage, namely that it has a short shelf life because it is a semi-
wet food.

Getuk Lindri is a semi-wet food which generally has a moderate shelf life. Getuk as a
semi-wet food has a shelf life of around 1-2 days if stored at room temperature, this is because
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getuk still has quite high water activity (aw), so it is easily damaged both microbiologically
and chemically [2]. The maximum water content of Getuk Lindri is 40%Seeing the potential
of Getuk Lindri, it is necessary to carry out innovations that can support the realization of
making Getuk Lindri as souvenirs [3]. Finding the right treatment and packaging to help
extend the shelf life of Getuk Lindri products. Therefore, it is necessary to carry out
preservation treatment to extend the shelf life of Getuk Lindri. One of the treatments that can
be given to Getuk Lindri in order to maintain its quality is packaging using EVOH (Ethylene
Vinyl Alcohol) and PP (Polypropylene) plastic and pasteurization.

Packaging can maintain and prevent food spoilage by blocking the entry of oxygen and
air which contains many contaminants. Packaging or containerization is a food preservation
innovation discovered by humans to extend the shelf life of food. Packaging is carried out by
storing it in storage containers or wrapping food products in the form of agricultural and
livestock products or processed products with materials that can prevent or reduce damage
to food products that can occur as a result of environmental exposure. Packaging technology
has undergone many developments along with the development of various fields of science.
The development of packaging technology also occurs as a result of the large amount of
attention that people pay to the food products they consume. The public's attention to food
products then provides space for business actors to be able to meet the expectations given by
the public regarding product safety and health guarantees [4].

Please note that every food product has a shelf life limit. For this reason, food products
and ingredients are often referred to as perishable ingredients. During the processes that occur
along the food chain, starting from handling, processing, storage and distribution of food
products, there will be changes in the quality of food products which will generally
experience setbacks or decline. Therefore, the shelf life of a food product really depends on
how the product's storage factors are controlled [5].

There are several factors that can influence the shelf life of a food product. These factors
can generally be grouped into two, namely intrinsic factors and extrinsic factors. All factors
that have an influence on product shelf life need to be identified and controlled properly in
efforts to estimate/predict shelf life and expiry limits or in the context of managing shelf life.
Intrinsic factors that influence the shelf life of Getuk Lindri are water activity, oxygen
availability, nutritional composition, number and type of microbes, as well as the presence
of ingredients that act as preservatives, for example salt, sugar, etc. Meanwhile, extrinsic
factors of getuk include storage and distribution conditions [5].

There are several other ways to maintain the quality of food products, one method that
can be used to maintain the quality of food is pasteurization. Pasteurization is a process of
heating food products which aims to kill pathogenic microbes and some spoilage, inactivate
enzymes, increase product shelf life, and maintain sensory quality. Pasteurization is basically
the same as sterilization, but there is a difference in the temperature used in the pasteurization
process which is not too high compared to the temperature used in the sterilization process,
namely below 100 °C, usually between 80-95 °C. The advantages of the heating process and
increasing the shelf life of the pasteurization process are influenced by food characteristics,
especially the pH value, post-process storage conditions, heat resistance of microorganisms
and their spores to heat, heat transfer characteristics and the initial number of microbes
contained in the product [6]. Pasteurization and packaging using EVOH and PP plastic were
chosen because these two treatments are more likely to be implemented by business actors to
make getuk as souvenirs compared to other treatments such as cooling, where the cooling
treatment requires larger, heavier and more expensive containers that must be continuously
cooling Getuk Lindri products compared to preservation treatment with pasteurization which
only requires one treatment which is easier and cheaper.

The objectives of carrying out this research are 1) to determine the effect of packaging
type on the parameters observed, namely texture, pH, color, brix level, and organoleptic



BIO Web of Conferences 158, 04009 (2025) https://doi.org/10.1051/bioconf/202515804009
ICSARD 2024

properties (texture, aroma and taste) in Getuk Lindri, 2) to determine the effect of
pasteurization time on the parameters observed. observed, namely texture, pH, color, brix
level, and organoleptic properties (texture, aroma and taste) of Getuk Lindri, and 3) determine
the effect of the combination of packaging type and pasteurization time on the observed
parameters, namely texture, pH, color, brix level , and organoleptic properties (texture,
aroma and taste) of Getuk Lindri.

The expected benefits of this research are: providing information regarding the interaction
effect of packaging type and pasteurization time on changes in the rate of decline in the
quality of Getuk Lindri, providing information regarding the interaction effect of packaging
type and pasteurization time in improving the quality of Getuk Lindri, and providing
suggestions for the use of appropriate packaging. appropriate to maintain the quality of Getuk
Lindri for business actors.

2 Methods

2.1 Time and Place

Research was conducted at the Food and Agricultural Products Processing Engineering
Laboratory, Faculty of Agriculture, Jenderal Soedirman University for eight months in
September 2023 — April 2024.

2.2 Tools and Materials

The materials used in this research include: cassava, EVOH packaging, PP packaging,
granulated sugar, salt, margarine, distilled water, and buffer. Tools used in this research
include: digital scales, vacuum sealer, pasteurization pan, knife, cutting board, stove, pan,
wooden spatula, thermometer, Konica Minolta CR-10 Color Reader, GY-3 Type Fruit
Hardness Tester, and ATC Pen Type PH meter.

2.3 Experimental Design

The design used in this research was a factorial Completely Randomized Design (CRD). The
factorial pattern consists of the first factor, namely packaging type (K), which consists of 3
levels, namely without packaging (K1), EVOH packaging (K2), and PP packaging (K3).
Meanwhile, the second factor is the pasteurization time (P), which consists of 2 levels,
namely 10 minutes (P1) and 15 minutes (P2) at a temperature of 90°C. Variable observations
were carried out once a day on day O as initial data until day 2. The experimental design used
a 3 x 2 factorial pattern so that 6 combinations were obtained and 3 replications were carried
out with a total sample of 324 samples, where each sample weighed 20 g of Getuk Lindri.
Observations were carried out for 3 days starting from day O to day 2. The treatment
combinations are presented in Table 1.



BIO Web of Conferences 158, 04009 (2025) https://doi.org/10.1051/bioconf/202415804009
ICSARD 2024

The general form of the linear model from a Completely Randomized Design (RAL) is as

follows[6]:
Yij=w+rtegataul; = +g; (D)
Note:
i=12,...,tandj=12,....r
Y = Observations on treatment I and replication j
2 = General average
T = Treatment effect on i
€jj = Random effect on treatment i and replication j

2.4 Variables and measurement

The variables observed in this research are:

2.4.1 Texture

The texture of Getuk Lindri is measured using a Fruit Hardness Tester or Fruit Penetrometer.
The working principle of the fruit hardness tester is to calculate the resistance force of the
sample when subjected to the force applied during measurement. The unit used when testing
texture values with a fruit penetrometer is kg force where the maximum capacity of the fruit
penetrometer is 1 kg force [7].

2.4.2 pH

Getuk Lindri pH measurements were carried out using an ATC Pen Type pH Meter or pH
meter, with a measurement range between 0.0-14.0 pH. The Getuk Lindri sample was
weighed weighing 10 g and then dissolved in 10 ml of distilled water. The pH meter is then
calibrated by dipping it in a buffer solution with pH 7 first, then rinsing using distilled water.
The pH meter is dipped in the Getuk Lindri sample for 2-5 minutes, until it shows a constant
result displayed on the pH meter screen [7].

2.4.3 Color

Getuk Lindri color measurements were carried out using the Color Reader tool. Color Reader
detects colors using the L*, a*, and b* systems. The color reading results in this study were
focused on seeing changes in the brightness of the color of Getuk Lindri using the L* system.
The L* system indicates how bright or dark a sample is on a scale of 0-100, where 0
represents very dark and 100 is very light [7].

2.4.4 Brix level

Getuk Lindri brix levels were measured using a Refractrometer. The measurement results
from this tool are displayed in percent (%), with a measurement range of 0-32%. The brix
value is used to determine the brix level, namely to express the concentration (% by weight)
or density of sugar in solution. Measurements were carried out by weighing a 10 g sample of
Getuk Lindri and then dissolving it with 5 ml of distilled water. The refractometer is
calibrated by dripping 1-2 drops of distilled water until it covers the entire surface of the
prism, then placing the shake sample on the surface of the prism. Measurements can be seen
by being under bright light and looking at the measured value in the eyepiece [7].
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2.4.5 Organoleptic

Organoleptic properties are the properties of food ingredients that are assessed using the
human senses and are one of the indicators used in subjectively determining product quality
(Astuti, 2009)[26]. Determination of indicators in this research was carried out using
qualitative human senses regarding taste, aroma and texture. Data was collected by filling
out a questionnaire regarding the taste, aroma and texture of Getuk Lindri which was tested
on 15 semi-trained panelists every day. Semi-trained panelists are panelists who know the
sensory properties of the samples being assessed because they receive an explanation or
simply practice (Nifah & Astuti, 2015) [16]. The panelists are semi trained by 15-25 people
who have previously been trained to identify certain traits. These panelists can be selected
from a limited group by testing the data first. Deviating data may not be used in decisions

[8].

2.5 Data analysis

Data analysis was carried out graphically to produce kinetics of quality changes during
storage. After carrying out the collection using data collection support tools, the data obtained
will be analyzed using the ANOVA (Analysis of variance) analysis method with a statistical
significance of 5%. If there is a real difference then continue with the least significant
difference test analysis. This data includes texture, degree of acidity (pH), color and brix
levels.

2.6 Research stage

The flow diagram for research implementation can be seen in (Figure 2). The following are
details of the research implementation stages:

2.6.1Making Getuk Lindri

Making Getuk Lindri begins by peeling and cleaning the cassava first. The cassava was then
weighed weighing 500 grams. After that, the cassava is steamed until cooked and soft and
then cleaned from the axis bone in the middle. Steamed cassava is pounded until smooth and
added with 120 g of granulated sugar and one teaspoon of fine salt, mix until a smooth and
soft dough is made[4]. Then finally, form the getuk dough and weigh 20 g of each getuk. The
above process continues until 324 samples are obtained.

2.6.2 Packaging
Packaging is done by placing the weighed getuk into EVOH or PP plastic packaging. Getuk
that has been packed into packaging is then sealed.

2.6.3 Pasteurization process

The pasteurization process is carried out by inserting Getuk Lindri which has been packaged
in EVOH or PP plastic into the pasteurization pan. Then the getuk is pasteurized with varying
pasteurization times of 10 minutes and 15 minutes at a temperature of 90°C.
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2.6.4 Variable measurements

Variable measurements are carried out using measuring devices for each variable. The data
measured are the level of hardness, degree of acidity, product brightness, sugar concentration
and qualitative organoleptic properties

3 Results

3.1 Packaging type effect

3.1.1 Organoleptic test

Table 2. Analysis result of packaging type treatment on organoleptic tests.

Packaging Type Aroma Texture Taste
K1 1,912 2,57* 3,09*
K2 1,77 2,95° 3,35*
K3 2,10° 3,28° 3,60*

Numbers followed by different letters indicate a significant difference based on the BNT test at the
5% level (P, 0.05)

Based on Table 2, the aroma, texture and taste values in the unpackaged treatment, PP
packaging treatment and EVOH packaging were significantly different with the highest value
obtained by EVOH packaging (K3). so it can be said that EVOH packaging provides the best
effect on aroma, texture and taste. There is an increasing trend in aroma due to the
strengthening of the aroma due to the fermentation process. The strong tape-like aroma
appears due to a number of aroma-forming compounds which are present in large quantities,
many of which are formed during the fermentation process, namely the result of glucose
hydrolysis and alcohol oxidation in the tape [9].

Texture is the sensation of a material as a result of a combination of several physical
properties which include size, shape, quantity, and elements of material formation which are
associated with touch or touch. The most important texture to pay attention to in soft foods
such as Getuk Lindri [10]. The hardness and elasticity values of a product can be caused by
the material formulation and manufacturing process [11].

Packaging suitability is important to maintain the product's organoleptic properties,
namely texture, aroma, appearance and taste [12]. There has been a decline in the trend of
liking the taste of Getuk Lindri due to fermentation in closed packaging. Packaging has a big
influence on the quality of food products and improper packaging methods will damage the
taste and accelerate the decline in product quality [13]. Taste is one of the components of
food taste besides smell and mouth stimulation. During the fermentation process, lactic acid,
acetaldehyde, deacetyl and other volatile compounds produced by microorganisms will
appear, these compounds give a specific taste (sour) to the product. This is what causes the
trend of decreasing preference for the taste of Getuk Lindri [9].
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3.1.2 Degree of acidty

Table 3. Analysis result of packaging type treatment on pH.

Packaging Type Degree of Acidity
K1 6,582
K2 6,67*
K3 6,73%

Numbers followed by different letters indicate a significant difference based on the BNT test at the 5%
level (P, 0.05)

Based on Table 3, the treatment without packaging (K1) and PP packaging (K2) is
significantly different from EVOH packaging (K3) with the highest K3 value of 6.73 so it
can be said that EVOH packaging provides the best influence in maintaining the acidity level
of Getuk Lindri during storage. The degree of acidity affects the quality of food products so
it is necessary to pay attention to the level. The degree of acidity is an important aspect that
determines the quality and shelf life of food products [4]. Damage problems can be
minimized if the pH of the packaged product is maintained accurately. It was concluded that
the acidity level of getuk can be maintained if it is packaged in ideal packaging [14]. EVOH
packaging is flexible packaging that has high permeability to water vapor and oxygen, if used
to package moist products, because the compounds contained in the packaging easily react
with water [15]. EVOH plastic has a good barrier to oxygen, namely 0.4 cm3/0.025 mm per
m2/24 h/atm when compared to polypropylene plastic which only has a barrier to oxygen of
4000 cm3/0.025 mm per m2/24 h/atm [16].

3.1.3 Brix level
Table 4. Analysis result of Packaging Type on brix level.
Packaging Type Brix level
K1 5,50°
K2 7,08*
K3 7,17

Numbers followed by different letters indicate a significant difference based on the BNT test at the 5%
level (P, 0.05)

Based on Table 4, the average analysis results from day 0 to day 2 show that treatments K1,
K2, and K3 are not significantly different from the best value obtained by treatment K1 of
5.50, so it can be said that treatment without packaging has an effect. Best for brix levels.
Based on the graph in Appendix 8 and Table 14, there was a decrease in brix levels due to
fermentation in a closed container where starch and sugar were converted into alcohol. The
cassava fermentation process begins with the conversion of starch in cassava by the amylase
enzyme released by microbes into maltose. Maltose can then be broken down into glucose
by the enzyme maltase. Glucose is then converted into alcohol by the enzyme zymase. In
further tape fermentation, alcohol can be converted into acetic acid, pyruvic acid and lactic
acid by the alcoholase enzyme. The formation of acetic acid, pyruvic acid and lactic acid
occurs due to the presence of Acetobacter bacteria which are often found in yeast. Pyruvic
acid is a product formed in the hydrolysis of glucose to ethanol. Pyruvic acid can be converted
into ethanol and lactic acid. Organic acids from alcohol form aromatic esters so that the tape
has a distinctive taste [17].
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3.1.4 Color

Table 5. Analysis result of Treatment Packaging Type on Color.

Packaging Type Color (L)
K1 39,01°
K2 36,23
K3 40,53*

Numbers followed by different letters indicate a significant difference based on the BNT test at the 5%
level (P, 0.05)

Table 5 shows that the treatment without packaging (K1) and EVOH packaging (K3) are
significantly different from the PP packaging treatment (K2) with the largest K3 value of
40.53 so it can be said that EVOH packaging has the best influence on color. The color change
of Getuk Lindri during storage decreases as seen in graph attachment 9 and Table 15 shows
that Getuk Lindri which contains sugar experiences a Maillard reaction, namely the color
changes to blackish brown during storage so that the color of getuk becomes darkert!.
Maillard reactions are reactions between carbohydrates, especially reducing sugars, and
primary amine groups which produce a brownish color [18]. The packaging carried out on
products plays a role in maintaining color quality during storage [19].

3.1.5 Texture

Table 6. Analysis result of Treatment Packaging Type on Texture.

Packaging Type Texture
K1 1,642
K2 0,94°
K3 1,36°

Numbers followed by different letters indicate a significant difference based on the BNT test at the
5% level (P, 0.05)

Table 6 shows that the treatment without packaging (K1) is significantly different from PP
packaging (K2) and EVOH packaging (K3) with the lowest value for PP packaging (K2)
being 0.94, so it can be said that PP packaging has the best effect on texture. Packaging
suitability is important to maintain the product's organoleptic properties, one of which is
texture [12]. PP (Polypropylen) plastic has a thickness and density of 6.8
(em3/cm2/mm/sec/cmHg) practical, permeable to oxygen and has low water vapor
permeability, and has economic value, so it is affordable and easy to obtain by the public.
This low permeability to oxygen and vapor permeability makes it difficult for the product to
be damaged due to environmental influences so that it can maintain its texture, therefore PP
plastic has the best ability to reduce the number of bacterial contaminants, namely the average
germ number is 1.5 X 104 colony/g [20].
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3.2 Pasteurization time effect

3.2.1 Organoleptic test

Table 7. Analysis result of pasteurization time on organoleptic test.

Pasteurization time Aroma Texture Taste
P1 1,892 2,57 3,40°
P2 1,972 3,292 3,30°

Numbers followed by different letters indicate a significant difference based on the BNT test at the 5%
level (P, 0.05)

Based on Table 7, the 10 and 15 minute pasteurization treatment for aroma, texture, and taste
is not significantly different with the best value obtained for 10 minute pasteurization. There
is an increase in the aroma trend due to the strengthening of the aroma due to the fermentation
process caused by heating in the form of pasteurization in a closed container. The strong tape-
like aroma appears due to a number of aroma-forming compounds which are present in large
quantities, many of which are formed during the fermentation process, namely the result of
glucose hydrolysis and alcohol oxidation in the tape [9].

Texture is the sensation of a material as a result of a combination of several physical
properties which include size, shape, quantity, and elements of material formation which are
associated with touch or touch. The most important texture to pay attention to in soft foods
such as Getuk Lindri. Heating in the form of a pasteurization process can also cause changes
in the texture of Getuk Lindri due to starch gelatinization [10]. The starch gelatinization
process has an impact on changes in starch viscosity. Heating causes the starch granules to
gradually swell. The greater the granule swelling, the greater the viscosity. There was a
decrease in the trend of preferences due to the heating process in the form of pasteurization
in a closed container causing fermentation in the Getuk Lindri product [21].

Taste is one of the sensory quality attributes that determines food quality [22].
Pasteurization is a process of heating food products that can maintain sensory quality [6].
Taste is one of the components of food taste apart from smell and mouth stimulation. During
the fermentation process, lactic acid, acetaldehyde, deacetyl, lactic acid and other volatile
compounds produced by microorganisms will appear, these compounds give a specific taste
(sour) to the product. This is what causes the trend of decreasing preference for the taste of
Getuk Lindri [9].

3.2.2 Degree of acidty

Table 8. Analysis result of Treatment Pasteurization time on Degree of Acidity.

Packaging Type Degree of Acidity
Pl 6,64°
P2 6,68

Numbers followed by different letters indicate a significant difference based on the BNT test at the 5%
level (P, 0.05)
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Based on Table 8, the 10 minute pasteurization time treatment is not significantly different
from the 15 minute pasteurization time treatment with the best value obtained for the 10
minute pasteurization time being 6.64, so it can be said that the 10 minute pasteurization time
has the best influence on the aroma. The tendency for a decrease in the value of the degree
of acidity in pasteurized getuk as shown in Table 13 is regarding the degree of acidity and
reductase number of pasteurized cow's milk with different storage times showing a decrease
in the value of the degree of acidity of pasteurized milk products [23].

3.2.3 Brix level

Table 9. Analysis result of Treatment Pasteurization time on brix level.

Pasteurization time Brix level
P1 6,76*
P2 6,412

Numbers followed by different letters indicate a significant difference based on the BNT test at the 5%
level (P, 0.05)

Based on Table 9, the 10 minute pasteurization time treatment is not significantly different
from the 15 minute pasteurization time treatment with the highest value obtained for the 10
minute pasteurization time being 6.76, so it can be said that the 10 minute pasteurization time
has the best influence on brix levels. The decrease in the total value of brix level as seen in
graph attachment 8 and Table 14 is thought to have occurred due to getuk being stored in a
closed container after undergoing a heating process in the form of pasteurization. The
fermentation process begins with the hydrolysis of starch into glucose by the amylase enzyme
produced by mold, bacteria or yeast which is amylolytic. Carbohydrate breaking down
enzymes are divided into three groups, namely a-amylase, f-amylase, and amyloglucosidase.

The result of the breakdown of starch by amyloglucosidase is glucose molecules or is
called the saccharification stage. Then proceed to the formation of alcohol. The formation of
alcohol in the fermentation process comes from the breakdown of glucose by the zymase
enzyme produced by the yeast Sacharomyces cerevisiae. The alcohol produced from the
decomposition of glucose by yeast will be broken down into acetic acid under aerobic
conditions. Fermentation in Getuk Lindri can occur due to the similarity of the manufacturing
method with tape [24].

3.2.4 Color
Table 10. Analysis result of Treatment Pasteurization time on Color.
Pasteurization time Color (L)
Pl 37,95
P2 39,232

Numbers followed by different letters indicate a significant difference based on the BNT test at the 5%
level (P, 0.05)

Based on Table 10, the 10 minute pasteurization time treatment is not significantly different
from the 15 minute pasteurization time treatment with the best value obtained for the 10
minute pasteurization time being 37.95, so it can be said that the 10 minute pasteurization
time has the best effect on color. The color change is caused by heating during the
pasteurization process. The effect of long storage on the quality of liquid sugar from palm

10
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sap, heating the sugar using a very high temperature and over a long period of time will result
in a change in color to yellow which then turns brown [25].

3.2.5 Texture

Table 11. Analysis result of Treatment Pasteurization time on Texture

Pasteurization time Texture
P1 1,322
P2 1,31°

Numbers followed by different letters indicate a significant difference based on the BNT test at the 5%
level (P, 0.05)

The pasteurization time of 10 minutes (P1) is significantly different from the pasteurization
time of 15 minutes (P2) with the lowest value of P2 being 1.31, so it can be said that the
pasteurization time of 15 minutes (P2) has the best effect on the texture. The increase in
texture values as seen in Table 16 can be caused by protein denaturation in cassava which
changes the protein structure, making the getuk stiffer and harder. Denaturation is the process
of the disappearance of the tertiary and secondary structures of proteins or nucleic acids
caused by external pressure or compounds such as strong bases or acids, concentrated
inorganic salts such as organic solvents (alcohol or chloroform), or heat [26]. Heating from
the pasteurization process can also cause changes in the texture of Getuk Lindri due to starch
gelatinization. The starch gelatinization process has an impact on changes in starch viscosity.
Heating causes the starch granules to gradually swell. The greater the granule swelling, the
greater the viscosity [21].

3.3 Interaction Effect of Packaging Type and Pasteurization Time

3.3.10rganoleptic test

Table 12. Results of packaging type and pasteurization time interaction on Organoleptic test

Treatment Aroma Texture Taste
KI1P1 1,96* 2,09° 3,132
K1P2 1,86° 2,18 3,04°
K2P1 1,77° 2,73% 3,532
K2P2 1,77° 2,77° 3,172
K3P1 1,940 2,90° 3,542
K3P2 2,27 2,73% 3,67°

Numbers followed by different letters indicate a significant difference based on the BNT test at the 5%
level (P, 0.05).

Based on Table 12, it is known that in the aroma test in the treatments K1P1, K1P2, K2P1,
K2P2, K3P1 and K3P2, there was a significant difference with the highest value obtained by
getuk lindri with EVOH packaging treatment with a pasteurization time of 15 minutes
(K3P2). It can be concluded that the aroma most liked by the panelists is the aroma of Getuk
Lindri treated with EVOH packaging with a pasteurization time of 15 minutes. There is an
increase in the aroma trend due to the strengthening of the aroma due to the fermentation

11
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process which occurs due to the heating process in the form of pasteurization in a closed
container. The strong tape-like aroma appears due to a number of aroma-forming compounds
which are present in large quantities, many of which are formed during the fermentation
process, namely the result of glucose hydrolysis and alcohol oxidation in the tape [9].

Texture is the sensation of a material as a result of a combination of several physical
properties which include size, shape, quantity and elements of material formation which are
associated with touch or touch. The most important texture to pay attention to in soft foods
such as Getuk Lindri [10]. The hardness and elasticity values of a product can be caused by
the material formulation and manufacturing process [11]. Packaging suitability is important
to maintain the product's organoleptic properties, one of which is texture. Heating from the
pasteurization process can also cause changes in the texture of Getuk Lindri due to starch
gelatinization [12]. The starch gelatinization process has an impact on changes in starch
viscosity. Heating causes the starch granules to gradually swell. The greater the granule
swelling, the greater the viscosity [19].

It can be concluded that the aroma most liked by the panelists is the aroma of Getuk Lindri
treated with EVOH packaging with a pasteurization time of 15 minutes. Taste is one of the
components of food taste apart from smell and mouth stimulation. Heating in a closed
container triggers the fermentation process in the Getuk Lindri product. During the
fermentation process, lactic acid, acetaldehyde, deacetyl and other volatile compounds
produced by microorganisms will appear, these compounds give a specific taste (sour) to the
product. This is what causes the trend of decreasing preference for the taste of Getuk Lindri
[9]. Packaging has a big influence on the quality of food products and improper packaging
methods will damage the taste and accelerate the decline in product quality [13].

3.3.2 Degree of acidity

Table 13. Results of packaging type and pasteurization time interaction on Degree of Acidity

Day
Treatment Average
0 1 2
KI1P1 6,63% 6,07a 6,90° 6,532
K1P2 6,67 6,27° 6,97* 6,63°
K2P1 6,730 6,47° - 6,60?
K2P2 6,80P 6,67° - 6,73°
K3P1 6,87° 6,73" - 6,80P
K3P2 6,87° 6,47° - 6,67°

Numbers followed by different letters indicate a significant difference based on the BNT test at the 5%
level (P, 0.05)

Based on Table 13, treatments K1P1 and K2P1 are significantly different from treatments
K1P2, K2P2, K3P1, and K3P2. The K3P1 treatment (EVOH packaging with 10 minutes
pasteurization) has the highest average value of 6.8 so it can be said that the K3P1 treatment
(EVOH packaging with 10 minutes pasteurization) has the best effect in terms of maintaining
the acidity level of Getuk Lindri during storage.

Table 13 shows that the value of the degree of acidity (pH) on the first day decreased
from day zero, while on the first day there was an increase in the value of the degree of acidity
for treatments K1P1 (without packaging with a pasteurization time of 10 minutes) and K1P2
(without packaging with a pasteurization time of 15 minutes). The initial pH value of Getuk
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Lindri was in the range 6.63-6.87, this value decreased by 0.13-0.54 on the first day with a
value range of 6.07-6.73. There was an increase in the value of the degree of acidity on the
second day of 0.83 and 0.70 in each treatment K1P1 (without packaging with a pasteurization
time of 10 minutes) and K1P2 (without packaging with a pasteurization time of 15 minutes)
with the respective values being 9, 90 and 9.97 respectively. The tendency for a decrease in
the value of the degree of acidity in pasteurized getuk is regarding the degree of acidity and
reductase number of pasteurized cow's milk with different storage times showing a decrease
in the value of the degree of acidity of pasteurized milk products [23]. Damage problems can
be minimized if the pH of the packaged product is maintained accurately. It was concluded
that the acidity level of getuk can be maintained if it is packaged in ideal packaging [14].
EVOH packaging is flexible packaging that has high permeability to water vapor and oxygen,
if used to package moist products, because the compounds contained in the packaging easily
react with water [15]. EVOH plastic has a good barrier to oxygen, namely 0.4 cm3/0.025 mm
per m2/24 h/atm when compared to polypropylene plastic which only has a barrier to oxygen
0of 4000 cm3/0.025 mm per m2/24 h/atm [16].

3.3.3 Brix level

Table 14. Results of packaging type and pasteurization time interaction on brix level

Treatment Day Average
0 1 2
KI1P1 132 3,67% 2,67% 6,4*
K1P2 8,332 3,000 2,330 4,56°
K2P1 10,67° 3,33b - 7,00*
K2P2 11° 3,33b - 7,17*
K3P1 11,33 2,330 - 6,832
K3P2 10,33° 4,67° - 7,50*

Numbers followed by different letters indicate a significant difference based on the BNT test at the 5%
level (P, 0.05)

Based on Table 14, the unpackaged treatment with 10 minute pasteurization (K1P1) had the
highest brix level value on day zero, namely 13% and the unpackaged treatment with 15
minute pasteurization (K1P2) had the lowest value, namely 8.33%. The brix level value on
the first day showed that the EVOH packaging treatment with 10 minutes pasteurization
(K3P1) had the lowest value, namely 2.33% and the EVOH packaging treatment with 15
minutes pasteurization (K3P2) had the highest value, namely 4.67%. The brix level value on
the second day showed that the unpackaged treatment with 10 minutes pasteurization (K1P1)
had the highest value, namely 2.67% and the unpackaged treatment with 15 minutes
pasteurization (K1P2) had the lowest value, namely 2.23%. The average analysis results from
day 0 to day 2 show that the K1P1, K2P1, K2P2, K3P1, and K3P2 treatments are significantly
different from the K1P2 treatment with the largest value obtained by the K3P2 treatment
being 7.50, so it can be said that the EVOH packaging treatment with a pasteurization time
of 15 minutes (K3P2) has the best effect on brix levels. The Analysis result of variance show
that the interaction of packaging type and pasteurization time (KxP) has a significant effect
on brix levels.

Based on Table 14, it shows that there was a decrease in brix levels (%) in the entire
Getuk Lindri treatment for 3 days. The range of brix level values obtained during storage is
between 2.33-13%. The brix level value is the value obtained from day zero to the second
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day, where on day zero the brix level value is around 8.33-13% which then decreases by
5.33-9.33% making the brix level value on that day first in the range 2.33-4.67%. There was
a decrease again on the second day of 0.67-1% with the highest brix level value obtained by
the K1P1 treatment (without packaging with a pasteurization time of 10 minutes) with a value
of 2.67% and the lowest brix level value was obtained by the K1P2 treatment (without
packaging for a long time). pasteurization 15 minutes). The decrease in brix levels is
influenced by fermentation that occurs in Getuk Lindri. The fermentation process begins with
the hydrolysis of starch into glucose by the amylase enzyme produced by mold, bacteria or
yeast which is amylolytic. Carbohydrate breaking down enzymes are divided into three
groups, namely a-amylase, B-amylase, and amyloglucosidase. The result of the breakdown
of starch by amyloglucosidase is glucose molecules or is called the saccharification stage.
Then the formation of alcohol continues. The formation of alcohol in the fermentation
process comes from the breakdown of glucose by the zymase enzyme produced by the yeast
Sacharomyces cerevisiae. The alcohol produced from the decomposition of glucose by yeast
will be broken down into acetic acid under aerobic conditions [24]. Fermentation in Getuk
Lindri can occur due to the similarity of the manufacturing method with tape. There is a
decrease in reducing sugar levels during fermentation and at one time of fermentation the
maximum level is obtained which is then analyzed with the optimum level obtained on one
day of fermentation [27]. Data were analyzed using a factorial design. The results show that
fermentation time and the amount of yeast added influence the reducing sugar content.

3.3.4 Color

Table 15. Results of packaging type and pasteurization time interaction on color

Treatment Day Average
0 1 2
KI1P1 47,87* 34,32 31,532 37,90*
K1P2 48,532 36,97° 34,83 40,112
K2P1 36,93 36,87* - 36,90°
K2P2 38,80° 32,332 - 35,57°
K3P1 40,50° 37,60* - 39,05*
K3P2 48,87° 35,132 - 42,00°

Numbers followed by different letters indicate a significant difference based on the BNT test at the 5%
level (P, 0.05)

Based on Table 15, the average analysis results from day 0 to day 2 show that treatment
KI1P1, K1P2, K3P1 is significantly different from treatment K2P1, K2P2, and K3P2 with the
largest value obtained by treatment K3P2 being 42.00, so it can be said that EVOH packaging
treatment with a pasteurization time of 15 minutes (K3P2) had the best effect on brix levels.
The effect of the combination of packaging type and pasteurization time on the color of Getuk
Lindri during the shelf life can be seen graphically in Figure 5.

Based on Table 15, it shows that there was a decrease in the color value (L*) in the entire
Getuk Lindri treatment during the 3 day shelf life. The color value on day 0 ranged from
36.93 to 48.87, where this value decreased continuously until the second day with a value in
the range of 31.53 to 34.83. The change in color of Getuk Lindri during storage decreases,
indicating that Getuk Lindri which contains sugar undergoes a Maillard reaction, namely the
color changes to blackish brown during storage so that the color of getuk becomes darker
[28]. Maillard reactions are reactions between carbohydrates, especially reducing sugars, and
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primary amine groups which produce a brownish color [18]. The packaging carried out on
products plays a role in maintaining color quality during storage [19].

3.3.5 Texture

Table 16. Results of packaging type and pasteurization time interaction on Texture.

Treatment Day Average
0 1 2
K1P1 1,472 1,57 1,532 1,522
K1P2 1,57 1,50 2,23b 1,77°
K2P1 0,30° 1,60° - 0,95
K2P2 0,23 1,63 - 0,93
K3P1 1,37 1,63 - 1,50
K3P2 0,83 1,60 - 1,22°

Numbers followed by different letters indicate a significant difference based on the BNT test at the 5%
level (P, 0.05)

Table 16 shows that treatment K1P1 (without packaging with a pasteurization time of 10
minutes) is significantly different from treatment K1P2 (without packaging with a
pasteurization time of 15 minutes), K2P1 (PP packaging with a pasteurization time of 10
minutes), K2P2 (PP packaging with a pasteurization time of 15 minutes), K3P1 (EVOH
packaging with a pasteurization time of 10 minutes), and K3P2 (EVOH packaging with a
pasteurization time of 15 minutes) with the lowest value of K2P2 treatment (PP packaging
with a pasteurization time of 15 minutes) of 0.93, so it can be said that the PP packaging
treatment with a pasteurization time of 15 minutes gives the best effect on the texture.
packaging suitability is important to maintain the product's organoleptic properties, one of
which is texture [20]. PP (Polypropylen) plastic has a thickness and density of 6.8
(em3/cm2/mm/sec/cmHg) Practically, it is permeable to oxygen and has low water vapor
permeability, it also has economic value, so it is affordable and easy to obtain by the public.
This low permeability to oxygen and vapor permeability makes it difficult for the product to
be damaged due to environmental influences so that it can maintain its texture, therefore PP
plastic has the best ability to reduce the number of bacterial contaminants, namely the average
germ number is 1.5 X 104 colony/g. Heating in the form of pasteurization can also cause
changes in the texture of Getuk Lindri due to starch gelatinization [20]. The starch
gelatinization process has an impact on changes in starch viscosity. Heating causes the starch
granules to gradually swell. The greater the granule swelling, the greater the viscosity [21].

4 Conclusion

Based on the data obtained, it can be seen that there is a significant difference in influence
based on the use of packaging and pasteurization time. The results obtained by researchers
in this study were that the treatment of packaging type (K) had a significant effect on texture
and aroma (organoleptic test), texture, acidity level, and color but did not significantly affect
taste (organoleptic test) and brix levels. On the other hand, the treatment of pasteurization
time (P) had a significant effect on taste (organoleptic test) and texture but the treatment of
pasteurization time (P) did not significantly affect texture and aroma (organoleptic test),
acidity level, brix level, and color. Regarding the combination of two treatments, namely the
type of packaging and pasteurization time, the results obtained were that the combination of
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the treatment of packaging type and pasteurization time (KxP) had a significant effect on all
getuk lindri variables with K3P1 (EVOH packaging and 10-minute pasteurization time) as
the best combination with a shelf life of 2 days.
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