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Abstract | Original Research Article

The objective of the research was to determine chemical and antimicrobial characteristics of kinang extract powder
produced with maceration method. The study used a factorial randomized block design. Two factors were investigated,
namely maceration time (24, 48 and 72 hours) and sieve size (60, 80 and 100 mesh). All experiment was conducted in
triplicates. The following parameters were observed, including chemical (antioxidant activity, total phenol, moisture
content and bulk density) and microbial (antibacterial activity). The result showed that maceration time had significant
effects on antioxidant activity, total phenol, antibacterial activity, moisture content and bulk density, whereas sieve
size significantly affected moisture content and bulk density. Moreover, interaction of the two factors had significant
effects on antibacterial activity and bulk density.
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INTRODUCTION

Tradition and culture show the identity of a
nation, such as questioning in Indonesia with the
diversity of tribes that show diverse traditions as well.
Menginang or commonly known as betel chewed is one
of the traditions of the Indonesian people and has been
known since the 6th century AD [1]. Menginang is the
process of masticating the host material consisting of
betel leaves, betel nuts, lime (past aqueous calcium
hydroxide), tobacco and gambier which in the mouth
will be accumulated by saliva so that it changes the
reddish color of the teeth [2].

Nginang is a term for chewing betel in
Javanese that requires other ingredients as ingredients.
Equipment for preparing betel chewed generally
consists of betel leaves, areca nut, lime (wet/raw or
dry), gambier, and tobacco. Some add cardamom to this
herb. All the ingredients are then wrapped in betel
leaves. Tobacco is usually used at the end after
finishing chewing the kinang. In other areas, some stay
without consuming tobacco. Equipment for preparing
kinang or also commonly called betel nut generally
consists of betel leaf, areca nut, lime (wet/raw or dry),
gambier, and tobacco. Common ingredients used in
kinang are gambier, whiting, betel leaf and betel nut [3].

Betel leaf contains essential oils as much as
4% (hydroxy cavikol, kavikol, cavibetol, estragol,
eugenol, methyl eugenol, carvacrol, terpenes, and
sesquiterpenes), tannins, diastae, sugar, and starch. The
content of essential oils can kill germs (bacteriocides),
and fungi [4]. Gambir is a product of the gambier plant
(Uncaria gambir, Roxb) containing functional
compounds that are included in the group of polyphenol
compounds. The main components of gambier are
catechins (catechin acids or catechu acids) and tannic
catechins (catechins anhydrid) which have benefits as
antioxidants and as inhibitors of the growth of
Streptococcus mutans bacteria [5]. Lime contains
calcium because it has the formula CaCO3. In general,
calcium is a mineral that is very important for humans,
especially as bone-forming [3]. Areca nut is a source of
polymerized flavonoids and leucocyanidins, as well as
small amounts of catechin, leucopelargonidin, and
leucocyanidin. Flavonoids have activity as an antiseptic
and alkaloids have the ability as an antibacterial.
Chewing areca nuts and betel leaves can reduce the risk
of oral cancer and buccal fibrosis [6].

The constituents of kinang, such as betel leaf,
areca nut, gambier, and lime, contain active compounds
that need to be further processed to optimize the content
of these active compounds. Besides, the continued
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process can increase the added value of the kinang and
be able to deliver the active compound more optimally.
One effort that can be done is to do the extraction
process and convert it into a powder so that the active
compound obtained will be more optimal and easier to
apply.

Extraction is an important process in the
purification of important substances from the plant
matrix [7]. One method in the extraction process is
maceration. The maceration method is the simplest and
most effective method, namely by dissolving plant
powders using solvents that can penetrate plant cells
and dissolve active substances [8].

Sifting is an operating unit in which a
mixture of various sizes of solid particles is separated
into two or more small parts by passing it on the screen
(sieve). Or in other words, sifting is a process of
separating material based on the size of the wire hole
contained in the sieve, material smaller than the mesh
size/hole will enter, while the larger size will be
retained on the surface of the sieve wire. Each fraction
is more uniform in size than the original mixture. The
screen is a surface consisting of many holes of the same
size. The surface can be flat (horizontal or tilted), or it
can also be cylindrical. Flat-shaped screens that have a
small capacity are also called sieves. Screening or
sifting, in general, is a separation of sizes based on the
classes in the sorting tool. The experimental principle of
the sifting process in food is based on the particle size
of material which has a size smaller than the mesh
diameter to escape and material that has a size larger
than the mesh diameter will be retained on the surface
of the sieve wire [9].

Separating the size with this sieve can produce
a uniform size so that the resulting kinang extract
powder can be more easily applied and can provide
added value. Therefore, this study aims to obtain kinang
extract powder of various sizes and compare the
physical and chemical characteristics of the kinang
extract powder obtained. This research was expected to
provide technological innovations in making kinang
extract powder and can create functional food products
that can provide health benefits.

MATERIALS AND METHODS
Preparation of kinang extract powder

Kinang extract was produced by extraction
using the maceration method. The constituents of
kinang used were betel leaves (8 g,) gambir (2.5 g),
lime (2 g), and areca nut (3.5 g) [10]. The ingredients of
kinang were mashed and weighed. All ingredients that
had been weighed were then mixed and put into bottles.
Then the ingredients were added with water as the
solvent of 1:10. The mixture of ingredients and water
were shaken and allowed to stand according to the time
of extraction treatment at room temperature. The time
of extraction treatment were 24 hours, 48 hours and 72

hours. After the maceration process was finished, the
solution was separated using gauze. The kinang extract
obtained was made into a powder by drying using a
freeze dryer. The dried material was then reduced
according to the sieve size treatment. The sieve size
treatment consisted of 60 mesh, 80 mesh and 100 mesh.

Design of experiment

The experiment was analyzed using a factorial
randomized block design. Two factors were
investigated, namely maceration time and sieve size.
The extraction time treatment consisted of three levels,
namely 24 hours, 48 hours and 72 hours (respectively
coded by T1, T2, and T3). The sieve size treatment
consisted of three levels, namely 60 mesh, 80 mesh and
100 mesh (respectively coded by M1, M2, and M3).

The physical, chemical and microbiology analysis

The following parameters were observed,
including physical, chemical and microbial analysis.
The physical analysis of kinang extract powder
consisted of bulk density [13]. The chemical analysis of
kinang extract powder consisted of antioxidant activity
[11], total phenol content [12] and moisture content
[11]. The antimicrobial analysis of kinang extract
powder consisted of antibacterial activity [14].

RESULTS

The values of antioxidant activity, total phenol,
moisture content, bulk density, antibacterial activity of
kinang extract powder was shown in Table 1. Results
of analysis of variance showed that that maceration time
(T) had significant effects on antioxidant activity, total
phenol, antibacterial activity, moisture content, and
bulk density. The sieve size (M) significantly affected
moisture content and bulk density. Moreover,
interaction of the two factors had significant effects on
antibacterial activity and bulk density.

DISCUSSIONS

Measurement of the antioxidant activity value of kinang
extract powder in this study using the DPPH method
(1,1-diphenyl-2-picrylhidrazyl). In the DPPH method,
the parameter used is the IC50 value. The IC50 values
of antioxidant activity were ranging from 168.29 ppm
to 254.18 ppm. The highest 1C50 value was 254.18 ppm
which was the treatments of 24 hours extraction time
and 60 mesh sieve size. The lowest IC50 value was
168.29 ppm which was the treatments of 72 hours
extraction time and 100 mesh sieve size. The result
showed that the longer the extraction time, the lower the
IC50 value. A low IC50 value indicated high
antioxidant activity. This was due to the length of time
the extraction affects the amount of extract that came
out. The longer the extraction time, the more extracts
will be obtained. Therefore, the more extracts that come
out, the higher levels of antioxidants obtained [15].
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Table-1: Antioxidant activity, total phenol content, moisture content, bulk density and antibacterial activity of
kinang extract powder

Treatment Antioxidant Activity Total Phenol Moisture Content Bulk Density Antibacterial Activity
T:M, 254.18+17.55° 5.06:+0.04° 3.21+0.06° 0.70+0.05™ 0.88+0.18%
T:M, 250.02+17.38° 5.11+0.64° 3.04+0.02" 0.67+0.04™ 0.69+0.06"
T.:Ms 235.39+5.89% 5.18+0.28° 2.72+0.22°1 0.66+0.02%° 0.57+0.02°
.M, 203.34+5.72™ 6.10+0.07° 2.90+0.06™ 0.71+0.01%® 0.98+0.05%
T,M, 189.87+15.51% 6.18+0.88™ 2.79+0.08°1 0.64+0.04™ 1.12+0.04%
T.Ms 182.08+10.83% 7.92+1.56% 2.51+0.10° 0.63+0.09™ 1.16+0.05%
TsM, 171.08+18.19% 9.06+0.25° 2.71+0.14°1 0.76+0.03 1.39+0.14%
TsM, 170.44+10.90% 9.12+0.15° 2.59+0.14% 0.74+0.01™ 1.68+0.06%
TsMs 168.29+9.77¢ 9.23+0.10° 1.98+0.10° 0.61+0.02° 1.54+0.08®

Note: values followed by the different letter was significantly different. according to Tukey’s at the probably level of 5%

Calculation of antioxidant activity using the
DPPH method had a level of antioxidant strength
namely IC50 value < 50 ppm antioxidants are very
strong, IC50 values 50-100 ppm antioxidants are strong,
IC50 values are 100-250 ppm antioxidants are moderate
and 250-500 ppm antioxidants are weak [16]. The
antioxidant activity of kinang extract powder using the
maceration extraction method was in the category of
weak antioxidant activity.

Phenol  compounds are  compounds
distributed in plant parts, with varying degrees in each
plant part. The leaves in many plants store phenol
compounds that are distributed. Phenol compounds in
plants that are used as antioxidants can be used to
prevent free radical reactions. Phenol is a chemical
structure derived from benzene derived from aromatic
compounds. Basic phenol compounds that are soluble in
water are generally glycosides in sugar and are usually
present in cell vacuoles.

The values of total phenol content were
ranging from 5.06 mg/l to 9.23 mg/l. The highest total
phenol value was 9.23 mg/l which was the treatments of
72 hours extraction time and 100 mesh sieve size. The
lowest total phenol value was 5.06 mg/l which was the
treatments of 24 hours extraction time and 60 mesh
sieve size. The results showed that the longer the
extraction time, the higher the total phenol value. Total
phenol can be increased due to the length of the
extraction frequency so that it affects the ability of the
solvent to attract dissolved compounds. The longer the
extraction lasts, the more effective the process of
extraction takes place. This is because the process of
diffusion of solvents into natural materials is getting
better. The stages of the polyphenol extraction
component from natural materials consist of two stages,
namely the initiation and diffusion stages. At the
initiation stage, particles from natural materials will
absorb the solvent so that the particle is bubbled while
the diffusion stage is characterized by the diffusion of
the solvent to the deeper parts resulting in the
polyphenol component being extracted [17].

In general, phenolic compounds (simple
phenols or polyphenols) are highly correlated with the
antioxidant activity possessed by a plant extract which
is polyphenols, namely flavonoids, anthocyanins, and

tannins, whereas for simple phenols such as phenolic
acids. Hydrogen phenol can capture the free radicals
that cause a majority of phenolic compounds that have
antioxidant activity. The hydroxyl group can function as
a contributor to a hydrogen atom when it reacts with
radical compounds through an electron transfer
mechanism so that the oxidation process is inhibited
[18]. Therefore, in this study, the result of total phenol
had correlated with the result of antioxidant activity.

Antibacterial substances are biological or
chemical compounds that can inhibit bacterial growth
and activity. Antibacterial activity was seen based on
the diameter of the clear zone. The clear zone diameter
values were ranging from 0.57 mm to 1.54 mm. The
result showed that the longer the extraction time, the
higher the value of the clear zone (mm). The high value
of the clear zone indicates high antibacterial activity.
This shows that the longer the extraction process, the
antibacterial activity is also high. This is due to the
longer the extraction process, the more extracts
obtained including the phenol component. Phenol has
antibacterial activity. Phenols cause damage to the
permeability of bacterial cell walls, microsomes, and
lysosomes caused by interactions between phenols and
bacterial DNA. The lipophilic nature of phenol causes
this compound to damage bacterial cell membranes.
The more extracts produced are thought to increase the
penetration of antibacterial compounds into the inside
of microbial cells which will damage the cell's
metabolic system and can result in cell death.

The inhibition zone formed > 20 mm was
considered to have very strong inhibitory activity, 10-20
mm was declared to have strong inhibitory activity, 5-
10 mm was stated to have moderate inhibitory activity
and < 5 mm was stated to have weak inhibitory activity
[19]. The inhibitory activity criteria of the kinang
extract powder in this study were considered to have
weak inhibitory activity because the inhibitory zone
produced was < 5 mm. The cause of inhibitory activity
in this study was weak due to the low value of total
phenols. As previously explained that phenol can
damage bacterial cell membranes. The low inhibitory
activity of bacteria is influenced by the total phenol
content of the kinang extract powder because phenol
has antibacterial activity. Therefore, the inhibitory
activity in this study is included in the weak category.
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The values of moisture content were ranging
from 1.98% to 3.21%. The lowest moisture content
value was 1.98% which was the treatments of 72 hours
extraction time and 100 mesh sieve size. The highest
moisture content value was 3.21% which was the
treatments of 24 hours extraction time and 60 mesh
sieve size. The result showed that the longer the
extraction time, the lower the moisture content value.
The duration of extraction causes the moisture content
in the material to evaporate [20]. Water is a material
that can disperse a compound in the material. Moisture
content can also affect physical properties (hardness or
dryness) and physicochemical properties, chemical
changes (enzymatic changes, enzymatic browning and
microbiological damage) [21].

The values of bulk density were ranging
from 0.61 g/ml to 0.76 g/ml. The lowest bulk density
value was 0.61 g/ml which was the treatments of 72
hours extraction time and 100 mesh sieve size. The
highest moisture content value was 0.76 g/ml which
was the treatments of 72 hours extraction time and 60
mesh sieve size. The result showed that the smaller the
sieve size, the greater the bulk density value. This
showed that the larger the particle size, the higher the
bulk density value it has. The higher density of cages
indicates the product is more dense or concise. Bulk
density is influenced by several factors namely particle
size, material properties, material composition and may
also be affected by the degradation of the molecules in
the material as a result of processing. So, the increase in
bulk density may be due to the degradation of starch
molecules, proteins, fats, and others when given initial
cooking treatment so that the molecules occupy a
narrower space.

CONCLUSIONS

The level of antioxidant activity and total
phenol in this study was in the weak category. The
treatment of extraction time had significant effects on
antioxidant activity, total phenol, antibacterial activity,
moisture content, and bulk density. The treatment of
sieve size significantly affected moisture content and
bulk density. The interaction of the two factors had
significant effects on antibacterial activity and bulk
density.
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