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Abstract

Geblek is a traditional food from Kulonprogo, Yogyakarta that is made from cassava
starch with characteristics including white color, shaped like the number of eight, tasty,
and chewy. The chewy texture of geblek became tough when it is stored at room
temperature and decreases the quality and consumer preference of geblek. The research
aimed to evaluate the proximate and texture properties of geblek by adding hydrocolloids
such as guar gum, xanthan gum, carrageenan, alginate, and a traditional texturizer such as
dry grated coconut, for increasing the quality and preference of geblek. Raw and fried
geblek were analyzed by nutritional composition and texture properties using Texture
Analyzer (TA1, Lloyd Instruments). The addition of texturizers affected the nutritional
composition and texture properties of geblek. The addition of xanthan gum to the geblek
dough caused the highest increase in fat content, whereas the lowest was in the addition of
carrageenan. The hardness of fried geblek ranged from 16.67 N (control) to 30.34 N
(carrageenan) after frying then increasing 260.51% (alginate) to 660.94% (xanthan gum)
after being stored for 24 hrs. The chewiness of geblek with the addition of dry grated
coconut has a similar pattern to control. Storage of fried geblek at room temperature for 24
hrs increased the hardness, gumminess, springiness, chewiness, crispiness, and
crunchiness, but decreased the cohesiveness and resilience. The best texture of deep-fried
geblek after 24 hrs was found in geblek with the addition of 0.5% alginate.

1. Introduction

also known as local foods or culinary specialties (Pieniak

Indonesia has 17,504 islands but only about 6,000
islands are inhabited. The ethnic groups that inhabit the
islands in Indonesia are around 300 ethnic groups or
1340 ethnic groups according to Indonesia Statistical
Center Bureau (Ananta et al., 2014; Anonymous, 2017).
There are 30 major ethnic groups in Indonesia and the
Javanese are the largest ethnic group in Indonesia, with
approximately 41% of the total population (Anonymous,
2017). The diversity of ethnic groups in Indonesia
contributes to cultural diversity, including the diversity
of food. Food is an identity of an ethnic group that is
very easy to be recognized. Traditional food is defined as
foods that are closely related to the ethnic group or
community and are inherited from the older generation to
the younger generation as part of a tradition. These are
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et al., 2009).

Every province and region in Indonesia have some
culinary specialties that are the hallmark or identity of
the region. The Special Region of Yogyakarta is a
province on Java Island that consists of four districts and
one municipality. Kulonprogo is one of the districts on
the west side of the Special Region of Yogyakarta and it
is known for various tourist destinations and local
products. Geblek is a traditional snack food from
Kulonprogo made from aci or cassava starch (tapioca) in
the form of wet or fresh with the addition of garlic as a
seasoning and then fried. Geblek's sensory characteristics
include white color, shape like the number of eight,
savory taste, and chewy texture when warm. When the
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geblek is cold, the texture turns tough (Ratnaningsih et
al., 2020).

Wet cassava starch as a major material in geblek if it
is heated with the addition of liquid ingredients will
undergo gelatinization so that the white raw cassava
starch turns transparent. The gelatinized cassava starch
may retrograde during cooling or storage. The change in
the texture of geblek from chewy into tough is associated
with the starch retrogradation process. Starch
retrogradation is the process of combining and
recrystallizing the gelatinized amylose and amylopectin
fractions to form a more regular structure (Wang et al.,
2015). The retrogradation process of starch-based food
products is often undesirable because it can reduce the
quality, shelf life, and consumer acceptance. This
process is also found in geblek which becomes tough
when it is cold, causing a decrease in quality, shelf life,
and the level of consumer acceptance.

The prevention of the retrogradation process in
starchy foods can be done in several ways, such as using
hydrocolloids. Hydrocolloids are long-chain polymers
(in the form of polysaccharides or proteins) that are
characterized by the ability to form viscous dispersions
and/or gels when dispersed in water (Milani and Maleki,
2012). The application of hydrocolloids in food products
is as thickeners, gelling agents, emulsifiers, stabilizers,
coatings, source of dietary fiber, and others.
Hydrocolloids can affect the rheological properties of the
food system and were commonly used to modify the
texture of various food products (Funami, 2011).
Hydrocolloids also can reduce the oil uptake in deep-fat-
fried foods (Liberty et al., 2019; Al-Asmar et al., 2020;
Yang et al., 2020; Martinez-Pineda et al., 2021). Some
examples of hydrocolloids that are widely used in food
products include agar, alginate, carrageenan, cellulose
derivatives, chitosan, gum, pectin, starch, and gelatin
(Milani and Maleki, 2012; Zhang et al., 2021). The
addition of hydrocolloids in geblek dough is presumed to
prevent the retrogradation process of cassava starch and
for oil uptake reduction after deep frying so the texture
of geblek remains chewy and does not turn tough and is
less oily.

Recently, research on geblek is very limited and only
focuses on increasing nutrient content, such as protein
using fish (Al Qodri, 2017) and dietary fiber (Meiyana et
al., 2018). Prevention of retrogradation in starchy foods
using hydrocolloids have been published, including
gluten free steamed cake from black waxy rice flour
(Itthivadhanapong et al., 2016); bread from a mixture of
modified cassava flour, yellow corn flour, and corn
starch (Eduardo ef al., 2016), noodles from glutinous rice
flour (Cai et al., 2016), corn starch (Fu and BeMiller,
2017), noodles from a mixture of modified cassava flour,
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rice flour, and cornflour (Ratnawati and Afifah, 2018),
muffin (Masmoudi et al., 2020), low fat banana chips
(Paramasivam et al., 2021), and potato steamed bread
(Ma et al., 2022). However, the retrogradation process in
geblek has never been published, including the method
of preventing its retrogradation by using texturizer.

Therefore, the objective of the research was to
evaluate the nutritional composition and texture profile
of geblek with the addition of various texturizers such as
hydrocolloids (guar gum, xanthan gum, carrageenan, and
alginate) and other texturizers such as dry grated
coconut. We observed the geblek raw, deep-fried geblek,
and after stored for 24 hrs at room temperature for
understanding the effect of texturizers on the nutritional
composition and texture properties of geblek. Scientific
information obtained from this study is very necessary to
understand the mechanism and prevention of
retrogradation and reduction of oil uptake in traditional
starch-based foods, such as geblek. The results of this
study also contribute to improving the quality, shelf life,
and level of consumer acceptance of traditional foods.

2. Materials and methods
2.1 Materials

Wet cassava starch was obtained from CV Patimurni
Andani as a geblek producer in Kulonprogo district.
Texturizers such as guar gum, xanthan gum,
carrageenan, alginate, and dry grated coconut, were
purchased from a local market.

2.2 Processing geblek

The geblek was processed according to Ratnaningsih
et al. (2020). Wet cassava starch (3 kg) was mixed
manually with two seasonings such as 10% (w/w) garlic
and 5% (w/w) salt, and various texturizers until a
homogeneous mixture was formed. Based on our trial
before, the addition of texturizer varied from 0.5% for
alginate, 1% for xanthan gum, 2% for guar gum and
carrageenan, and 2.5% for dry grated coconut (w/w
based on the weight of wet cassava starch). The dough
mixture was packed using a food-grade plastic bag and
then boiled in water for 30 mins using a boiling pot.
After that, the dough was mixed again using a vertical
mixer to form a smooth and non-sticky dough. The
geblek dough was grounded using a meat grinder and
ready to be formed by hand like the number of eight.
After formed, the geblek was deep-fried until cooked
(140-150°C for 5-7 mins) and then drained the oil using
paper towels, cooled, and stored using a plastic container
at room temperature for 24 hrs.
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2.3 Determination of nutritional composition

Nutritional composition was analyzed for their
moisture (Method No. 925.09), crude protein (Nx6.25)
(Method No. 920.87), total lipid (Method No. 920.39)
with petroleum ether as a solvent, and ash content
(Method No. 923.03) following the standard methods of
AOAC (2005).

2.4 Determination of texture profile

Texture analyzer (TA1, Lloyd Instruments) was used
to determine the texture of geblek. Sample (one piece of
geblek, 6x3x1 cm®) was pressed with a probe to achieve
50% of its height. The test speed was 0.5 mm/s, wait
time 0.5 s, preload/stress 1 N, and preload/stress speed
300 mm/min. Force-time graphs of the texture analyzer
were shown in Figure 1. Several texture parameters were
observed, such as hardness, adhesiveness, cohesiveness
gumminess, crispiness, springiness, and resilience of
samples. The description and formula of texture
parameters were explained in Table 1 (Bland et al.,
2018).

1 23 4 56 7 8
b Peak force _ Y%
“Hardness” \V

Force (g)
E

Area 1 \Area 2

Area 4

7 % 3 ] r
—— Distance 1 Area3 [+ Distance 2 | Time (s)
2

Figure 1. Texture profile analysis force-time graph showing
anchor points used to measure attributes. This was a
nonrepresentative sample that showed a separation between
anchors 2 and 3 (Bland et al., 2018)

2.5 Statistical analysis

All the experiments were performed in duplicate,
and experimental data also were analyzed using ANOVA
and expressed as mean =+ standard deviation (SD). A
Duncan’s multiple range test was conducted to assess

Table 1. Description and formula of texture attributes.
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significant differences among experimental mean values
(p<0.05). All statistical analyses were conducted using
SPSS version 26 for Windows.

3. Results and discussion

3.1 Effect of texturizer on the nutritional composition of
geblek

Nutritional composition of geblek with the addition
of texturizer before and after deep frying was shown in
Table 2. Geblek is consumed after the deep-frying
process using vegetable oils, such as palm oil and
coconut oil. Deep-fat frying can be defined as a process
of cooking foods by immersing them in edible oil or fat
at a temperature above the boiling point of water, where
the edible oil or fat serves as the heat transfer medium
(Liberty et al., 2019; Martinez-Pineda et al., 2021). Deep
-fat frying usually uses relatively high temperatures for
short times and is applied to prepare various kinds of
foods with unique textures, flavors, and appearances
(Wang et al., 2021).

The addition of texturizer on the geblek dough
affects the nutritional composition significantly,
particularly in the moisture and lipid contents. Deep
frying decreased the moisture content of fried geblek by
21-31% compared to its raw. Wang et al. (2021)
explained that during frying, mass and heat transfer
processes occur simultaneously where heat and oil move
into the food, while moisture moves out. Heat is
transferred from the heated oil to the surface of the food
by convection. As the food gets heated, the heat is
transferred into the interior of the product by conduction
during which the moisture within gets heated to boiling
temperature and forms steam (Liberty et al., 2019).
During frying, interactions between oil and the product
resulted in numerous physical, chemical, and structural
changes (Norizzah et al., 2016). The structure and
physicochemical properties of starch are affected by the
heat and mass transfer processes during frying, thus
changing the final quality of starch-based foods (Wang et
al., 2021).

Attributes Description Formula
Hardness The peak force that occurs during the first 50% compression. Force at anchor 2
. Mutually exclusive with chewiness since a product would not be both a semi- .
Gumminess . X . Hardness x Cohesiveness
solid and a solid at the same time.
Chewiness  Chewiness applies only to solid products. Gumminess X Springiness
Cohesiveness ghe_ area of work during Fhe second compression divided by the area of work Area 4/Area 1
uring the first compression.
How well a product physically springs back after it has been deformed
Springiness  during the first compression and has been allowed to wait for the target wait Distance 2 / Distance 1
time between strokes.
Resilience How well a product "fights to regain its original height" and is measured on Area 2/Arca 1

the withdrawal of the first penetration, before the waiting period is started.

Source: Bland ef al. (2018) and Texture Technologies Corp (2021).
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Table 2. Nutritional composition of geblek before and after deep-frying.

Treatment Moisture Ash Protein Lipid Carbohydrate (by difference)
Control
Raw 44.2140.01¢ 2.10£0.03* 0.42+0.11° 0.28+0.09" 52.99+0.04°
Deep-fried 33.83+0.86° 2.23+0.05* 1.11+0.01® 4.00+0.21° 58.83+0.60¢
Alginate 0.5%
Raw 44.74£0.00° 1.91£0.04* 0.57+0.12°  0.24+0.04° 52.54+0.12°
Deep-fried 30.70£0.25° 2.03£0.01®  0.81+0.06° 4.28+0.09" 62.19+0.40"
Xanthan gum 1%
Raw 43.0240.04° 2.07+£0.05*  0.18+0.00°  0.12+0.02° 54.62+0.11°
Deep-fried 32.15+0.13¢ 2.16£0.01®  0.73+0.03° 2.66+0.01° 62.30+0.49"
Carrageenan 2%
Raw 43.26+0.05° 1.88+0.26" 0.41+0.11° 1.41+0.02° 53.04+0.12°
Deep-fried 31.83+0.12€ 2.68+0.29*  0.97+0.02%  3.76+0.12° 60.77+0.028
Guar gum 2%
Raw 47.55£0.06" 1.65+0.01° 0.82+0.00* 0.19+0.03° 49.79+0.02¢
Deep-fried 37.47+0.45% 1.66£0.07° 1.42+0.01* 2.33+0.05° 57.1240.44°
Dry grated coconut 2.5%
Raw 45.37+0.01° 2.05+0.16* 0.33x0.00° 0.33+0.03" 51.93+0.17°
Deep-fried 33.58+0.01° 1.73+0.00 0.99+0.01°% 5.124+0.40" 58.58+0.43¢

Values are presented as mean+SD. Values with different lowercase superscripts within the same column are statistically
significantly different (p < 0.05) among raw samples while values with different uppercase superscripts within the same column
are statistically significantly different (p < 0.05) among deep-fried samples.

Generally, the process of oil absorption during deep-
fat frying consists of three mechanisms, including water
replacement, cooling-phase effect, and a surface-active
agent. The water replacement mechanism primarily
describes the uptake of oil in the relatively large pores of
fried foods formed because of moisture loss. The
mechanism of the cooling-phase effect describes the
significant amount of oil that is absorbed when the food
is removed from the fryer. In the surface-active
mechanism, there was an opinion that chemical reactions
such as polymerization, hydrolysis, and oxidation occur
during the frying process to form volatile and non-
volatile compounds resulting in a decrease in surface
tension and an increase in oil uptake (Liberty et al.,
2019; Ching et al., 2021). Oil uptake of fried food
products is affected by many factors, such as oil quality,
frying temperature and duration, the product’s shape,
moisture, solids, fat or protein contents and porosity, pre-
frying treatments (drying, blanching), and coating
(Varela and Fiszman, 2011; Kurek et al., 2017; Oke et
al., 2018).

Hydrocolloids can reduce the excessive oil uptake
due to thermogelling properties, decrease surface
permeability, and build a barrier against oil uptake
(Ching et al., 2021). Kurek et al. (2017) explained that
hydrocolloids can reduce the oil content of deep-fat-fried
food either acting as a lipid barrier when formed as thin
films and dried before frying or by their gelation
properties during heating. The addition of hydrocolloids,
such as guar gum and carrageenan, in geblek dough, can
reduce oil uptake in deep-fried geblek, whereas xanthan
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gum and alginate can increase higher oil uptake.
Carrageenan and guar gum have been demonstrated to be
effective in reducing oil absorption during deep frying of
geblek due to they increased the lipid content around
166% and 1124%, respectively. These results are in line
with Varela and Fiszman (2011) reported that xanthan
gum was not effective to decrease oil uptake in sev (a
fried product prepared from chickpea flour). They also
reported the effectiveness of hydrocolloids decreased in
oil uptake in sev as follows: gum arabic > carrageenan >
gum karaya > guar gum. Meanwhile, these results are
different from the previous studies, for example in the
addition of 1% xanthan gum into the batter in banana
fritters (Norizzah et al., 2016) and sponge cake
(Noorlaila et al., 2017), 1.5% xanthan gum in the casing
of samosa (Sakhale et al., 2011), and the addition of 2%
of guar gum in non-wheat noodles (Ratnawati and
Afifah, 2018). The use of guar gum in fried products is
around 0.5-1.0% for reducing oil absorption (Thombare
et al., 2016). The reduction of oil uptake in the deep-
fried geblek with the addition of hydrocolloids is
associated with moisture content. After the frying
process, the higher moisture loss can increase the oil
absorption in deep-fried geblek. Addition 0.5% alginate
in the dough geblek showed the highest moisture loss
(14.04%) after frying so it has the highest lipid content
compared to the other hydrocolloids. Hydrophilic groups
of hydrocolloids, such as guar gum and xanthan gum,
have a good water-binding capacity with hydrogen bonds
to minimize moisture evaporation during deep-frying
(Ching et al., 2021). Furthermore, they can form a thin
film that more brittle and stronger surface with fewer
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voids to prevent water and steam escape from the porous
surface (Kurek et al., 2017). Liberty et al. (2019) also
explained that the water replacement mechanism which
majorly explains oil uptake of comparatively big pores in
the fried food formed because of moisture loss as a
strong relationship between moisture loss with oil
absorption during the frying process. The increasing lipid
content of deep-fried geblek was from 166%
(carrageenan) to 2000% (xanthan gum). Therefore, the
effectiveness of texturizer in reduction of the lipid
content of deep-fried geblek in the following order:
carrageenan > guar gum > dry grated coconut > alginate
> xanthan gum. The addition of alginate and xanthan
gum is not effective for the reduction of oil uptake
during the deep-frying process. Meanwhile, the addition
of 2.5% dry grated coconut produced geblek with the
highest lipid content. The lipid content of dry grated
coconut was around 67.5% (Polii, 2017) that increasing
the lipid content of geblek. The lower lipid content in
fried products, such as geblek with the addition of 2%
guar gum and 1% xanthan gum, indicates healthier food
products.

The addition of hydrocolloids also significantly
affected the protein content of deep-fried geblek.
Hydrocolloids from seaweeds (alginate and carrageenan)
and bacterial exopolysaccharides (xanthan gum) have no
protein in their nutritional composition. However, the
addition of hydrocolloids and dry grated coconut
increased the protein content of deep-fried geblek around
41-300%. Guar gum is a gel-forming galactomannan
from the endosperm of locust bean (Cyamopsis
tetragonolobus) and it contains 5-6% protein content
(Mudgil et al., 2014; Thombare et al., 2016).

3.2 Effect of texturizer on the texture properties of geblek

Before being consumed, geblek was deep-fried at
high temperature (140-150°C) for short times (3-5 mins)
using vegetable oils, such as palm oil. This process can
lead to the changes of unique textures, flavors, and
appearances of geblek. The texture is one of the most
important quality attributes of geblek and it contributes
to consumer acceptance. The addition of texturizer to
geblek dough aims to produce deep-fried geblek with a
chewy texture for several hrs after frying to increase
consumer acceptance. Texture is important in terms of
both food palatability and the safety of eating (Funami,
2011).

Texture properties of geblek with the addition of
texturizer from hydrocolloids and dry grated coconut
were shown in Figure 2 to Figure 7. The hardness of
geblek was significantly affected by the addition of a
texturizer (Figure 2). The hardness of fried geblek
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ranged from 16.67 N (control) to 30.34 N (carrageenan)
after frying then increasing 260.51% (alginate) to
660.94% (xanthan gum) after being stored for 24 hrs.
Hardness is a force exerted on an object until it changes
shape (deformation) and it shows the maximum peak at
the first pressure or the first bite (DeMan, 1999). The
highest hardness of raw geblek was shown at the
addition of 2% carrageenan, and the lowest was at the
addition of 2.5% dry grated coconut. This result indicates
that the hardness of raw geblek may correlate with
moisture content as reported by previous studies
(Aminullah et al., 2020). After frying, the hardness of
deep-fried geblek decreased when compared to its raw.
However, the hardness of deep-fried geblek significantly
increased after storage for 24 hrs at room temperature
with the highest hardness was found at the addition of
2% carrageenan and the lowest was at the addition of
0.5% alginate. The increasing of hardness in deep-fried
geblek after storage 24 hrs exhibited retrogradation
process continue although dough has been added with
texturizers. Carrageenan and xanthan gum cannot be able
to prevent retrogradation in deep-fried geblek.
Otherwise, the addition of alginate, dry grated coconut,
and guar gum produced geblek with lower hardness than
control.

Gumminess and chewiness of geblek with the
addition of texturizers also showed a similar pattern with
hardness (Figure 3 and Figure 4). Gumminess is
mutually exclusive with chewiness since a product
would not be both a semi-solid and a solid at the same
time (Texture Technologies Corp., 2021). Gumminess is
defined as the result of the hardness value multiplied by
the cohesiveness value in semisolid foodstuffs with low
hardness values but high cohesive values (Indiarto et al.,
2012; Texture Technologies Corp., 2021). The
chewiness is defined as the result of calculating the
gumminess value multiplied by the springiness value.
The chewiness is the most difficult texture characteristic
to measure precisely because it involves compressing,
shearing, piercing, grinding, tearing, and cutting along
with lubrication by saliva at a given body temperature
(DeMan, 1999; Yang et al., 2020). The highest
gumminess and chewiness of raw geblek was shown at
the addition of 2% carrageenan, and the lowest was at
the addition of 2.5% dry grated coconut. Gumminess and
chewiness of geblek increased after deep-frying and
storage for 24 hrs with the highest was at the addition of
2% carrageenan and the lowest was at the addition of
0.5% alginate.

The cohesiveness of raw geblek and after deep-fried
and storage showed significantly different (Figure 5).
Cohesiveness is the strength of internal bonds to form a

© 2023 The Authors. Published by Rynnye Lyan Resources



213

250

200

150

Hardness (N)

50

o §
Raw [ ®
Deep-fried (] o
After 24 hrs. I o
Raw [ »
Deep-fried S8} o
After 24 hrs I o
Raw [} o
Deep-fried fNy o
Raw [ o
Deep-fried £ o
Raw [t o
Raw [ -

After 24 hrs TR —~

Deep-fried [Sony o

After 24 hrs [T
After 24 hrs |

Deep-fried ¥ &
After 24 hrs

Control Guar gum 2% [Xanthan gum 1%| Alginate 0.5% Dry grated

coconut 2.5%

Carrageenan 2%

Figure 2. Effect of texturizers on the hardness of geblek

180
160
140 b
120
100

80

Chewiness

60
40

d
b b a a
c
c d

tlne 2 é /h:H 1 C 7

o 0 A E % r @
5 v ©  w» - » - @ s - v
: ¢ 2|2 8 E|2 B E£|3 B E|3 ¥ E|Z % E
€ & 5|® £ 5| £ 3|8 £ 5|&8 ¢ 5|®@ & 3
a ° a o a o a o a o a o
§ s g 3 g 3 g 3 g 3 g 3
[= [=J~ [=J~ (= o £ [a I~
Control Guar gum 2% |Xanthan gum 1%| Alginate 0.5% |Carrageenan2%| Dry grated

coconut 2.5%

Figure 4. Effect of texturizers on the chewiness of geblek
1.20

5 b o B B B 7 B m B =
g ‘N E RN 7=l 4 ¢
g = 7 B % 7 E ‘=
% 060 = ? = % ? = Z =
= H = % 1 B 7=
S = v B 7! E E
040 = z = ? é = ; =
S|4 E || G 1 E =
=11 48|l 7 7 B 0=
020 = o ? 7 = ‘A
= = 1 B 7=

0.00 = 9 _E 7= 7= U B =

§F 2 £|3 2 E|3 2 £|3 2 £|3 2 £|13 38 £

€ £ 3|2 £ 3|€ & 3|€ & 5|2 & 5|€ & 3

g 5 g 5 g 5 g 5 g < g <

g 8| & &l &% & & & & &%

Control Guar gum 2% (Xanthan gum 1% Alginate 0.5% |Carrageenan 2%| Dry grated

coconut 2.5%

Figure 6. Effect of texturizers on the springiness of geblek

body of product (Texture Technologies Corp., 2021).
Cohesiveness is also defined as the ratio of the area of
pressure during the second compression to the first
compression and has no unit (Bland et al., 2018). The
highest cohesiveness of raw geblek was at control, and
the lowest was at the addition of dry grated coconut. The
cohesiveness of geblek increased after deep-frying and
showed no significant difference. After storage, the
cohesiveness of geblek decreased with the highest was at
the addition of 0.5% alginate and the lowest was at the
addition of xanthan gum and dry grated coconut.

The springiness of geblek increased significantly and
has a similar trend in all samples (Figure 6). Springiness
(elasticity) is a rheological property that describes the
ability of an object to return to its original shape after
changing shape (deformation). Springiness is now
expressed as a ratio or percentage of a product's original
height. Springiness is measured several ways, but most
typically, by the distance of the detected height during
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Figure 3. Effect of texturizers on the gumminess of geblek
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Figure 5. Effect of texturizers on the cohesiveness of geblek
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Figure 7. Effect of texturizers on the resilience of geblek

the second compression divided by the original
compression distance. Springiness can also be defined as
the recovery time between the end of the first bite and
the beginning of the second bite (DeMan, 1999; Indiarto
et al., 2012; Texture Technologies Corp., 2021). After
frying and storage, the springiness of geblek has not
significantly different.

The resilience of geblek showed a similar pattern
with cohesiveness (Figure 7). Resilience is a
measurement of the rate of recovery of the sample
deformation in terms of speed and strength. The
measurement is taken as the ratio of the area of the first
turning point across the x-axis and the resulting area of
the first compression cycle. Resilience is how well a
product "fights to regain its original height" (Texture
Technologies Corp., 2021). The resilience of all samples
geblek has a similar value after deep-frying but decreases
after 24 hrs storage. The highest resilience after storage
was found in the addition of 0.5% alginate, while the
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lowest was in the addition of 1% xanthan gum.

4. Conclusion

The addition of texturizers to the geblek dough
significantly affected the moisture, lipid, and protein
contents, and also the texture properties of deep-fried
geblek. The reduction of oil uptake in the deep-fried
geblek with the addition of hydrocolloids is associated
with moisture content. The effectiveness of texturizer in
reduction of the lipid content of deep-fried geblek in the
following order: carrageenan > guar gum > dry grated
coconut > alginate > xanthan gum. However, the best
texture of deep-fried geblek after 24 hrs was found in
geblek with the addition of 0.5% alginate and 2.5% dry
grated coconut. Our finding revealed that hydrocolloids
(alginate) and dry grated coconut could prevent
retrogradation of geblek after storage at room
temperature, but they contained more lipid content, so
further research is needed to reduce oil uptake of geblek
or starch-based food in the future.
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