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Fitra Alvionida', Nanik Sulistyani*", Nining Sugihartini®
1 Postgraduate Pharmacy Program in Development of Natural Medicines and Cosmetics, Faculty of Pharmacy,
Universitas Ahmad Dahlan
JI.Prof. Dr. Soepomo, S.H., Janturan, Umbulharjo, Yogvakarta, Indonesia
’Departement of Pharmaceutical Biology, Faculty of Pharmacy, Universitas Ahmad Dahlan,
JI. Prof. Dr. Soepomo, S.H., Janturan, Yogyakarta, Indonesia
3 Departement of Pharmaceutical Technology, Faculty of Pharmacy, Universitas AhmadDahlan,
JI Prof. Dr. Soepomo, S.H., Janturan, Warungboto, Umbulharjo. Yogyakarta, Indenesia

Submitted: 01-03-2021 Reviewed: 01-03-2021 Acrgptei‘:‘?_&ﬁg-ﬁﬂ)ﬂ

ABSTRACT

Indonesia is a country known for its source of biological wealth, one of whichusbeluntas leaves.
Beluntas leaves have the potential to be an antibacterial, so it is approptiate to be formulated in the form
of medicinal preparations, especially gels. This study aims to findwout the influence of variations between
carbopol gel base 940 and Methylcellulose Hydroxypropyl. (HPMC) on thesphysical properties of gel
preparations beluntas leaf extract (Pluchea indica (L.)), and knowsthe influence of gel of extract of
beluntas leaves on antibacterial activity. The extract is gbtained by the maceration method using ethanol
solvent 96%. Each formula uses 15% of the extract ‘of beluntas leaves’ Gels are made in four gel base
variations namely FO (0.5% carbopol, 1% HPMC), FI (1% €arbopol,1.5% HPMC), FII (1.5% carbopol,
2.5% HPMC), and FIII (2% carbopol, 3% HPMC) Gels evaluated for their physical properties include
organoleptic, viscosity, pH, homogeneity, séatteribg power, adhesion and Freeze-thaw cycling. Then the
gel tested antibacterial activity against hacien‘a Staphylococcus aureus and Pseudomonas aeruginosa by
cup-plate diffusion method. The dataa’btamed were analyzed with One Way Anova and LSD with a 95%
confidence level. The results showeédthat beluntas leaf extract gel meets the organoleptic requirements,
homogeneity, good gel adhesion (> 4see), good'gel viscosity (2000-50.000 cps), and good gel pH (4.5-
6.5). However, the gel does iiot meet the tequirements of good scattering power (5-7 cm) and Freeze-
thaw cycling. Based on the 1est results that’have been done with some of the parameters above, the
variation of carbopol 940 and HPMC, the most optimal in gel extract beluntas leaves are FI (1% carbopol
and 1.5% HPMC)<in_inhibiting’ ‘antibacterial activity Staphylococcus aureus and Pseudomonas
aeruginosa. It was indicated by the formation of clear zone diameters around well holes included in the
category of strong inhibitory power.

' Staph};gococéus aureus.
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INTRODUCTION

Beluntas leaves (Pluchea indica L.)) 1s one of the native plants of Indonesia that 1s widespread in
several regions in Indonesia. Beluntas leaves contain alkaloids, flavonoids, tannins, essential oils,
chlorogenic acid, sodium, potassium, magnesium, and phosphorus, while the roots contain flavonoids
and tannins (Mohamad et al., 2011). In addition, beluntas leaves also have the potential to be
antibacterial, including at Staphylococcus aureus, Pseudomonas aeruginosa Streptococcus mutants,
and Bacillus subrillis (Widyawati et al., 2014). In addition, beluntas leaves also have various potential
pharmacological activities, including antioxidants, analgesics, anti-inflammatories, antilarvasida,
antibacterial, and diuretic activities. They contain bioactive compounds such as flavonoids, terpenoids,
saponins, phenols, qumine, and tannins (Mohamad, 2017). In Manu's research (2013), it was obtained
that the inhibitory strength of ethanol extract of beluntas leaves towards Staphylococcus aureus is at a
concentration of 60% of 1593 mm, Bacillus subtilis at a concentration of 60% of 1431 mm, and
Pseudomonas aeruginosa at a concentration of 60% of 15.25 mm. Based on these results, it can be
concluded that the antibacterial activity of ethanol extract of beluntas leaves was strong inhibitory
strength.

The gel extract of beluntas leayés is very potential to be formulated into topical preparations. One
of the effective dosage forms is gel. The gel has become the preference since it has high water content,
good penetration power, is easy to wash, 15 not sticky and greasy, gives a comfortable feeling on the
skin (sense of cooling), and/can pl‘twlde a high-speed power in releasing drugs and absorption on the
treatment of the skin (Amalia, 2012) The bases used in gel preparations are carbopol 940 and
Hydroxypropyl Methylcellulase (HPMC).

Carbopol bage gel preparations are hydrophilic, which will facilitate the process of releasing
flavonoids from the base.’ (__J_arbopol as gelling agent serves to mmprove the consistency of gel
preparations. The selection of carbopol base is because it can easily disperse in water and in small
concentrations. It can serve as a gel base with a pretty good viscosity (Balsam and Sagarin, 1970). In
contrast"HPMC can form clear gels and it is compatible with other materials and better hydrogel-
formingrmaterials (Migliozzi et al., 2019). The ready-made gel needs to be evaluated to know the
stability of the gebboth in terms of chemlcal and physical condition. The evaluation of gel preparations
includes the organoleptic test, the gel viscosity test, pH test, homogeneity test, scatter power test,
adhesmn‘!est, and Freeze-thaw cycling test (Dantas et al., 2016; Sowmya, 2015).

This study aims to determine the influence of variations between carbopol gel base 940 and

Methylcellulose Hydroxypropyl (HPMC) on the stability of the physical properties of gel of extract of
'b_e}untas leaves (Pluchea indica (L.)) and to know the influence of beluntas leaf extract on antibacterial

activities.

» MATERIALS AND METHOD

Materials

The material used in this study 1s beluntas leaves (Pluchea indica (L.)), obtained from the
Lamongan area and identified i the Biology Laboratory of Ahmad Dahlan Umiversity, Yogyakarta. Gel
constituents with pharmacious degree include; Hydroxypropyl Methylcellulose (HPMC), carbopol 940,
Triethanolamine (TEA), Propylene glycol, Methylparaben.

Methods
Sample Processing

Beluntas leaves are weighed, and it obtained weight of 15 kg. The leaves that have been taken,
cleaned of dirt and dust by washing them in running water. Leaves that have been washed, drained,
winded, and carried out kmitting. Then the leaves are dried in the oven at a temperature of 40°C. The
purpose of drying the leaves 1s to reduce the water content to prevent the occurrence of decay, bacterial
growth, to stop the occurrence of enzymatic reactions in plant cells, bacterial work, and chemical
changes so that symplicia is obtained that 1s not easily damaged and can be stored for a long time. If the
moisture content 1s high, it can cause the process of mushroom growth. Simplicial dried beluntas leaves

Compeosition carbopol 940 .. .(Alvionida et al.,)
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are then pollinated and sifted. The purpose of pollination is to obtain maximum encoding of the active
substance due to the area of contact with large solvents. The simplicial powder 1s stored at room
temperature in a tightly wrapped glass container, protected from sunlight, and ready for extraction
(Mamonto, 2014).

Extraction

Powder simplicial beluntas leaves weighed as much as 500 g, then macerated with 2 L ethanol
96% for 3x24 hours while occasionally stirred at room temperature, then filtered. The pulp is re-coupled
with the same method and solvent until the solvent 1s almost transparent. The filtrate obtained then
combined, then evaporated with a rotary evaporator at a temperature of 40-50°C. The evaporation of
the extract 1s continued on the water bath so that it 1s obtained the condensed extract (Bahar et al., 2015).

Topical Gel Formulation Beluntas Leaf Extract
Formula

The formula in this research is a modification that refers to the research of Saraung et al. (2018).
Beluntas leaf extract gel formula is made in gel preparations with variations of carbopol 940 0.5% (F0),
1% (FI), 1.5% (FII), 2% (FIII), and HPMC 1% (F0), 1.5% (FI), 2.5% (FII), 3% (FIII), as presented in
Table 1.

Table 1. The gel formula of beluntas leaf extract

Materials FoO FI FII FIII
Beluntas Leaf Extract - 15 15 15
Karbopol 940 0.5 1 1.5 2
HPMC 1 1.5 25 3
TEA 2.5 2.5 25 25
Propilen glikol 10 10 10 10
Metil Paraben 02 02 02 02
Agquadest ad 100 100 100 100

Topical beluntas leaf extract gel making procedure

Gel formulation with base combined between HPMC and carbopol 940. The HPMC 1s developed
into hot water for fifteen minutes. Carbopol on different mortar developed with hot water until
homogeneous, then added TEA until clear. The developed HPMC is inserted into a mértar contaifis
carbopol and it is stirred until homogeneous. Methyl parabens are dissolved with Erbpylene glyeol,
mixed into the base, and stirred until homogeneous. Aquadest is added little by littlesstirs \until
homogeneous. The extract is added last to the gel, then stirred until homogeneous (Al-Suwayeh et al |
2014; Lane, 2013). s

Evaluation of gel preparations
Organoleptic test:

An organoleptic test is conducted visually by observing the shape .colop, and smell of gel
preparations beluntas leaf extract (Widia, 2012).

Viscosity test i /

The gel determined its viscosity with Viscosimeter Brookfield and used spindle no 4 attached to
the device, regardless of the flow type. The preparation is, put in a glass contaimer, and then the mounted
spindle is lowered until the spindle boundary is dipped info the preparation. The tool’s speed is mounted
at 3 rpm then the scale is read by observing the red needle in a stable position. Viscosity test value based
on the SNI 1is 2000 — 50.000 cps (SNI, 1992; Sinko, 2011).

Compeosition carbopol 940 .. (Alvionida et al.,)
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The pH test

The pH measurement is done by using a pH meter tool. The tool 1s first calibrated using a neutral
buffer solution (pH 7.01) and an acidic buffer solution (pH 4.01) until the tool shows the price of the
PH. Then the electrodes are washed with axle and dried with a tissue. The samples made a concentration
of 1% that 15 weighed 1 gram of preparation and dissolved with axle up to 100 mL. Then stir
homogeneously. Then the electrodes are dipped in the solution, and the result is recorded. An important
PH test 1s performed to see the acidity level of the gel preparation so as not to irritate the skin. The pH
test value has fulfilled SNI (1992) at a pH value between 4.5 — 6.5 (Natbaho et al., 2013).

Homogeneity test

The gel with an amount of 0.5 g is placed on a transparent glass and then covered with transparent
glass and observed the rough grains on the transparent glass. A good gel has no coarse grains (Widia,
2012).

Scatter power test

A total amount of 0.5 g of gel i§ placed on round glass, then another glass is placed on it and left
for one minute, then the diameter.of the gel spread is measured. After that, add 150 grams of load and
let stand for 1 minute. Then it is notedthie diameter of its spread. The result of the scattering power test
of preparation must refer to'the SNI standard (1992) that applies 5-7 cm (SNI, 1992; Naibaho et al,
2013). %

Sticky power test '

The sticky power test is\carried out as much as 1 g of gel placed above the glass object with one
glass object to the other. The gel applied between two glass objects is pressed with a load of 1 kg for 5
minutes on'the tﬂst tcit}l‘;_ﬁ.ﬁ_:ei' 5 minutes, the load is removed and is recorded the time when the two
objects are’ i‘let_a&g\d (Naibaho et al , 2013). The valid stickiness requirements for topical preparations
are more than 4 seconds’(Mukhlishah et al., 2016).

. Freei@-_’l&riiu cycling test

Gel preparations are put in tightly closed glass pots, then frozen at a temperature of -18°C for 24

 hours, after which they are thawed at 45°C for 24 hours (1 cycle). Then place the gel preparation at room
‘temperature for 24 hours. The treatment 1s repeated in three cycles. Observe the physical changes at the

end of the cycle, 1.e., pH test, scatter power, adhesion, and viscosity (Wang and Xie, 2013).

Sterilization tools
The tools used in this study were cleaned first, then wrapped in opaque paper, then inserted into
the autoclave at 121°C for 15 minutes (Bahar et al_| 2015).

Media preparation

The media Brain Heart Infusion Broth (BHI-B) 1s made by weighing 37 grams of media powder
and then dissolved 1n 1 liter of aqua dest while heated and stirred until homogeneous. Media 1s sterilized
in autoclaves at 121°C for 15 minutes (Bell et al_, 2016; CLSI, 2012).

Mueller-Hinton Agar (MHA) media is made by weighing 38 grams of MHA media powder
dissolved into 1 liter of an aquadest while heated and stirred until homogeneous. The media is sterilized
1n the autoclave at 121°C for 15 minutes. Then the MHA media 1s put in a petr1 dish as much as 20 mL
and left to harden (Bell et al., 2016; CLSI, 2012).

Making standard turbidity solution (Solution 0,5 Mc. Farland)

The Mc Farland standard turbidity of 0.5 1s made with a mixture of H2S04 1% of 9.95 mL and
BaCl2 solution of 1.175% of 0.05 mL. Then 1t 1s whisked until a murky solution is formed. This turbidity

Compeosition carbopol 940 .. .(Alvienida et al.,)
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1s used as a standard for bacterial suspension turbidity test, and 1t 15 equivalent to a bacterial density of
10 CFU/mL (Paputungan et al, 2019).

Bacterial suspension making

A total of 100 pL of bacterial suspension from stock 1s inserted into 1 mL of BHI media and
incubated at a temperature of 37°C for 4-6 hours. Furthermore, it 15 taken as much as 100 pL and diluted
with 0.9% sterile NaCl until the same turbidity is obtained with Mc Farland 105CFU/mL solution (Bell
et al., 2016; CLSI, 2012).

Antibacterial activity testing

Antibacterial activity test of gel of extract of beluntas leaves is done by Cup-Plate diffusion
method. Media Mueller Hilton Agar (MHA) prepared by pouring MHA as much as 25 ml into six Petri
dishes i a warm state, left solid. The manufacture of wells is carried out using sterile pipettes on media
MHA. Wells are made, given the same distance between wells, to form a good well. The suspension of
scratch bacteria on the MHA uses the sterile coffon swab; by swabbing to the entire surface of the media
evenly. They are filling the well using a sterile micropipette to fill each well hole. Labeled to each well
FO (negative control) without extract (0.5% carbopol, 1% HPMC), F1 with 15% extract (1% carbopol,
1.5% HPMC), F2 with 15% extract, (1.5% carbopol, 2.5% HPMC), and F3 with 15% extract (2%
carbopol, 3% HPMC). The positive control used Medi-Klin® Clindamycin phosphate gel 1%. After
that, the media is put into an incubator at a temperature of 37°C for 24 hours. Anfibacterial activity is
determined by measuring the diameter of the bland zone using the sarong term (Bahar et al | 2015).

Data Analysis

The data from beluntas leaf extract activity test on the growth of Staphylococcus aureus and
Pseudomonas aeruginosa bacteria, statistically analyzed using One Way 4Anova and LSD with a 95%
confidence level.

RESULT AND DISCUSSION

The result of the research has resulted on the test material of beluntas leaves (Pluchea indica (L.));
the results are in the form of organoleptic test results, viscosity test results, pH test results, homogeneity
test results, scatter power test results, sticky capacity test results, Freeze-thaw cycling test results, and
antibacterial activity test results of beluntas leaf extract gel (Pluchea indica (L.)). 3

Evaluation of beluntas leaves gel
Organoleptic test

Organoleptic testing is carried out to observe the shape, color, amd smell of the gel made
Organoleptic test results can be seen in Table 2.

Figure 1 and Table 2 show the organoleptic test observations of gel preparatmns couducted during
three weeks of storage at room temperature. In formulations (F0), (FI), ax_ld (FII) from week 0 to week-
3, there was no significant change (smell, dosage shape, and color). In The_._fonmﬂ&j;ion (FIII) week-0,
the preparation smells typical of the extract; thick texture and greenish-brown eolor However, there was
a significant change in week-1 to week-3. The change that occumed was that the texture of the
preparation became thick a bit rigid. The color and texture differences ineaéhformulation are influenced
by the various base concentrations of HPMC gel and cafbopol. The concentration of HPMC gel base
and carbopol 1s getting smaller, providing an increasingly concentrated, color intensity with the addition
of the same concentration of extracts in each formula. In-addition, the resultmg texture or shape is also
different. The higher the base concentration of HPMC gei -and carbopol used, the thicker texture can
become (Rajalakshmi et al_, 2010). Stable gel properties can be affected by the use of a combination of
HPMC and carbopol gel bases. HPMC forms a gel base by adapting the solvent so that the liquid 1s held
back, and it increases flmd containment by forming a compact fluid mass. At the same time, carbopol
can easily disperse in water, and in a small concentration, it can serve as a gel base with sufficient
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247 wiscosity (Migliozzi et al., 2019). The stability of the physical properties of the combination of HPMC
248  and carbopol based on research conducted by (Hasyim et al., 2011), shows the stability of the most
249  optimal physical properties of the gel with the use of HPMC gel base. The variation in the composition
250  of the gelling agent of carbopol 940 and HPMC affected the gel's physical properties and antibacterial
251  activity. Gel preparations can be optimal when the preparation does not change texfure, smell, and color;
252  also, 1t can inhibit antibacterial activity.
253
254 Tabel 2. Organoleptic testing results of beluntas leaves gel (Pluchea indica (L.))
Formulation Organoleptics Week 0 Week 1 Week 2 Week 3
Typical Typical Typical Typical
Smell HPMCand  HPMC and HPMC and HPMC and
FO karbopol karbopol karbopol karbopol
Texture A bit lumpy  Abitlumpy A bit lumpy A bit lumpy
Color Clear Clear Clear Clear
Smell _Typical Typical Typical Typical
/ extracts extracts Extracts extracts
FI Texture A bitlumpy  Abitlumpy A bit lumpy A bit lumpy
. Black Black Black Black
brownish brownish Brownish brownish
)\ Typieal Typical Typical Typical
FII '.gxfr'acts extracts Exfracts extracts
_/ Thick Thick Thick Thick
"~ Brown Brown Brown Brown
Typical Typical Typical Typical
extracts extracts Extracts extracts
: Thick rather =~ Thick rather Thick rather
rigid rigid rigid
Greenish Greenish Greenish Greenish
brown brown Brown brown

%gg (A) Gel preparation week-0 (B) Gel preparation week-3

259 Figure 1. Observation results of organocleptic of heluntas leaves gel (Pluchea indica (L.))

260

261  Viscosity testing

262 Viscosity testing aims to determine the viscosity value of gel preparations expressed in

263  centipoises (cps) and is related to ease when applied on the skin. The gel is determined viscosity by
264  using a viscometer. The viscometer used 1s Viscosimeter Brookfield. The results of viscosity testing can
265  be seenin Table 3.

266
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Table 3. Viscosity, pH, and adhesive power testing results of beluntas leaves gel (Pluchea indica (L.))

£ L Adhesive
2 Viscosity
Formulation ) c pH power

P (seconds)

FO 11074 85467 80 6.24+0.19 6.40+0.12

FI 23890.18+197.52 597012 8.38+0.15
FI 3141682158361 588021 10.4520.07
FII 44467.71£1085.02  5.74=0.08 12.70+0.13

Based on Table 3, the higher the viscosity of a gel, the more stable the gel will be. It 1s because it
experiences the movement of particles that tend to be more difficult with the viscousness of a gel The
combination of carbopol and HPMC gel bases showed the increased viscosity. The higher the base
concentration of carbopol and HPMC gels, the higher the viscosity of the gel. Formula FO (control (-)),
gel without the additional extract has a lower viscosity than other formulas with extract additions.
However, all formulas qualify for a better gel preparation viscosity value of 2000 — 50.000 cps (Sinko,
2011).

PH test

The pH testing of preparations 1s carried out using a pH meter. The pH of gel preparations should
correspond to the pH of the skin, which 15 4.5-6.5. the pH test results can be found m Table 3. statistical
test results showed no significant difference in pH values between the formulas p>0.05. The obtained
result showed the largest value of carbopol coefficient has a positive mfluence compared to HPMC. The
higher number of carbopol the more acidic the pH. The higher the concentration of carbopol and the
lower the concentration of HPMC 1n a formula, the more acidic the preparation pH will be obtained.
This 1s because carbopol is acidic, so that along with the amount increased, the pH of the preparation 1s
also getting acidic (Dantas et al_, 2016; Kaur, 2013). Carbopol when it 15 added with water will disperse
and partially decompose forming hydrogen bonds with water; carbopol will be acidic due to the
1omzation of the carboxyl group (Migliozzi et al., 2019). It indicates that beluntas leaf gel preparations
meet the requirements of pH test preparations because it 1s still along with the pH of the skin (4.5-6.5),
so 1t 1s safe to use and does not cause irritation to the skin (Naibaho et al | 2013).

Homogeneity test

Homogeneity tests are carried out to see the homogeneity of the gel created. Testing i$ carriedout
by applying gel to the glass object. The gel is said to be homogeneous in the nonexistence of coarse:
particles. The results of observations of gel preparation homogeneity test are: in week-0to week-3 shows.
that, the absence of coarse particles on the glass object, then in the four formulations of gel preparations
are declared homogeneous. Gel preparations of each formula shows an even colof, so it can be'eoncluded
that the four formulas made have a good homogeneity. The homogeneity test results of this gel
preparation did not affect the variations towards HPMC and carbopol congentrations on gel
homogeneity. Prior research conducted testing of beluntas leaf extract efeam with concenifations of 5%,
10%, and 15% showed that the homogeneity of cream preparations before.and after storage obtained
homogeneous dosage results and the absence of coarse grams on ‘the cream (Stru ef al., 2019).

Scatter power testing 3 y

Gels with good dispersion power will provide a good spread of medicinal ingredients so that the
treatment will be more effective. The greater the scattering power, the easier the gel preparation to apply
on the skin surface. It is related to the distribution of the active substance in the preparations (Naibaho
etal , 2013). HPMC has a positive value coefficient which means ithas an effect in increasing gel spread
power. The higher number of HPMC, the more scatter power will decrease because the preparation is
getting thicker. Meanwhile, carbopol has a negative coefficient which means it has low scattering
power.

Composition carbopol 940 .. .(Alvienida et al.,)
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Scatter power test results showed that the gel formulation with the best scatter power 1s the
formulation (F1) with an average of 4.71 cm. The condition of scattering power for topical preparations
1s about 5-7 cm (SNI, 1992; Naibaho et al., 2013). However, in this study, the scattering power obtains
under the specified terms. This condition 1s affected by the consistency of the masseuse gel resulting in
a less than maxmmum spread. Differences in scattering power greatly influence the speed of diffusion
of the active substance passing through the membrane. The wider the membrane where the preparation
spreads, the greater the diffusion coefficient that results in drug diffusion is increasing, so that the greater
the dispersion power of preparation better (Kermany, 2010).

Sticky capacity testing

Based on Table 3, the test results of gel preparation adhesion from beluntas leaf extract showed
that the fastest adhesion test result 1s a gel with carbopol base concentration 0.5% formula (F0) with an
average value of 6.40 seconds. This condition happens because gels with a formula carbopol base
concentration of 0.5% have more water content. The first adhesive power 15 a gel with a base
concentration of 3% HPMC formula (FIIT), with an average value of 12.70 seconds. Due to the higher
HPMC levels, the more colloids formed will be and able to increase adhesivity. Reasonable stickiness
requirements for topical prepara‘tmﬁs aremore than four seconds (Mukhlishah et al., 2016). Carbopol
can form colloids with the addition ofwater because carbopol condenses water to become thick and
sticky. It indicates that testing the adhes to gel beluntas leaves with variations of HPMC and carbopol
meets reasonable adhesor requirements due fo the adhesiveness produced in more than 1 second. The
results of the sticky power test showed that the increasing concentration of HPMC used by each formula,
the longer the time Aftached.to the gel/ Tt is because HPMC can form colloids with the addition of hot
water. Colloids are formed begause the dispersed substances disorbtion of the dispersing medium so that
it becomes viscous and sticky, therefore the higher the HPMC levels, the more colloids formed will be
and able to mci‘e;g_se its’adhesion. HPMC is a positive coefficient which means it affects the increasing
adhesion’while c::'é'ubopol ‘has a negative coefficient which means to decrease adhesion This indicates
that the ad]le‘smty mereases in line with the increase in HPMC concentration because HPMC has a
poaltwe eﬁ’ect on mcreasmg adhesivity (Migliozzi et al., 2019)

Free:.e-mqw c_vn‘mg testing
Freeze'thaw cycling testing is one way to accelerate the evaluation of the physical stability of gel

'_'_preparatlons carried out as many as three cycles. Each cycle is stored in the refrigerator at -18°C for 24
“hours, then transferred into the climatic chamber at 45°C for 24 hours. Then place at room temperature

for_24 hours. After each cycle, a physical gel test 1s done. It includes: pH, scatter power, adhesion, and
viscosity.

The results of freeze-thaw cycling for three cycles occurred a significant change to pH
preparations. It 1s due to the difference in base concentration of HPMC and carbopol used. The higher
the concentration of carbopol and the lower the HPMC concentration used, the more acidic the pH value.
It 1s also affected by extreme temperature differences from storage at a temperature of 18°C to a
temperature of 45°C during storage and causes an increasingly acidic pH (Dantas et al., 2016; Kaur,
2013). The evaluation of scattering power after the fireeze-thaw cycling test showed significant changes
1n all formulas. The obtamed scatter power value 1s low and does not meet the specifications of better
gel scattering power. It is due to the changes in the resistance of gel preparations, resulting in a change
in the consistency of gel preparations (Rajalakshmi et al, 2010). The yield after freeze-thaw
cyeling showed a significant decrease from before storage, but the obtained adhesion value has still met
the requirement of more than 1 second. Decreased adhesion is due to the decreasing viscosity value
(Amalia, 2012). Viscosity results after the freeze-thaw cycling test showed sigmficant changes to the
formula (F0) and (FI). It 1s due to the small carbopol concentration and the greater concentration of
HPMC used. The use of small concentrations in carbopol causes the resistance of gel preparations to be
reduced due to the structure of less three-dimensional colloidal tissue, making 1t difficult to absorb water
for a long time at low-temperature storage. The smaller the concentration of carbopol used in the
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preparation, the more unstable the preparation in the storing while the preparation with a igh
concentration of carbopol tends to be more stable in storage (Kermany, 2010).

Antibacterial activity test results

The testing of antibacterial activity of beluntas leaf extract gel is done by the Cup-Plate diffusion
method. It 1s done by making well holes filled with gel preparations to be tested. It 1s incubated at 370C
for 24 hours. Then 1t observed the bland zone around the well hole indicates the nonexistence of bacterial
growth The diameter of the bland zone i1s measured using the length of the funnel by measuring
horizontally and vertically and the result has lessened the diameter of the well by 5 mm (Hanum and
Mimiek, 2015). According to Davis Stout, there are several categories of bacterial inlibitory strength,
namely bacterial inhibitory strength with a = 20 mm inhibition diameter as the powerful categories,
bacterial mhibitory strength with a diameter of 10-20 mm including the strong inhibition, bacterial
inhibitory strength with an inhibition diameter of 5-10 mm including medium categories, and bacterial
inhibitory strength with a <5 mm mhibition including weak categories (Rita, 2010).
The test results of Staphylococcus aureus and Pseudomonas aeruginosa antibacterial activity can be
observed in Table 4.

Table 4. Staphylococcus aereus and Pseudomonas aeruginosa antibacterial activity test
results

Staphylococcus Pseudomonas

Formulation i Description
aereus aeruginosa
Control (+) 26.60+0.57 27.00£1.00 Very strong
FO0 (control (-)) 0 0 -
FI 16.70+0.57 17.60+0.57 Strong
FII 16.30+0.57 15.60+0.57 Strong
FIII 14.60+0.57 14.30+0.57 Strong

(A) Staphylococcus aereus bacteria (B) Pseudomonas aeruginosa bacteria

Figure 2. Antibacterial activity test

Description: (A) Staphyvilococcus aereus bacteria and (B) Pseudomonas aeruginosa ﬁm:tena F0 (control (-) without
extract (0.5% carbopol. 1% HPMC). F1 15% extract (1% carbopol. 1.5% HPMC). 2. wrﬂa 15% extract, (1.5%
carbopol, 2.5% HPMC), and F3 with 15% extract (2% carbopol, 3% HPMC)

Control (+) Medi-Klin®Clindamycin phosphate gel 1%.

In-gel preparations made, FO as a control (-) used gel--fiiu_mulafj_:ions that contain only gel base
without the active substance of beluntas leaf extract. Gel base serves as a correction factor because there
are preservatives in the form of methyl parabens that may have-antibacterial activity. However, the
results showed the gel base had no antibacterial activity due to the unless formation of the bland zone.
At the same time, other gel formulas formed bland zones. At the control (+) is used Clindamycin
phosphate gel 1% which has a bland power with a very strong categorical. HPMC gel and carbopol with
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a small concentration and addition of beluntas leaf extract have greater bland power than the one with
the base of HPMC gel and carbopol with a large concentration. It has been mixed with beluntas leaf
extract resulted in a more minor bland power. It 1s because the gel base 1s difficult to diffuse so that the
active substance of beluntas leaf extract can not be appropriately separated from the gel base. Thus, the
blandness of bacteria is getting smaller. The reduction in blandness value can be correlated with the gel
quality to viscosity due to the influence of increasing carbopol and HPMC levels that vary by formula.
The greater the levels of carbopol and HPMC will increase the viscosity of preparation, and the greater
the viscosity of preparation, the greater the resistance. Thus, it prevents the release of the active
substance and results m a decreased taste of gel formulations against bacteria
Staphylococcus aureus and Pseudomonas aeruginosa (Sinko, 2011).

Here are some previous studies on beluntas leaf extract in inhibiting bacteria. Manu's research
(2013) on "Antibacterial activity of ethanol extract of beluntas leaves against Staphylococcus aureus,
Bacillus subtilis, and Pseudomonas aeruginosa" obtained the results of bland power test against
Staphylococcus aureus at a concentration of 60% of 15.91 mm, Bacillus subtilis at a concentration of
60% of 14.32 mm, and Pseudomonas aeruginosa at a concentration of 60% of 15.21 mm. Therefore,
ethanol extract of beluntas leaves has antibacterial activity in the strong category. Bella's research
(2018), showed that ethanolic exhaQof beluntas leaves can inhibit Staphylococcus aureus bacteria in a
row 16.00 mm, 1722 mm, and 18-‘-12 mm with strong categorical m inhibiting staphylococcus
aureus bacteria. f :

CONCLUSION

Carbopol and HPMC gel bases with different concentration variations will affect the gel
preparations' physical propéthes Based on the test results done with some above parameters, the
variation of carbopol 940 and HPMC the most optimal in gel extract beluntas leaves are FI (1% carbopol
and 1.5% HPMC) myinhibiting antibacterial activity Staphylococcus aureus and Pseudomonas
aemgmosamdlcated by the formation of clear zone diameters around well holes included in the category
of str_mgmhih:tary‘ﬁower
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