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ABSTRACT

The extract of snakehead fish (Channa striata) and kelulut honey (Heterotrigona itama)
ointment was proven to have activity in wound healing. However, previous studies showed instability
in the ointment as indicated by the occurrence of phase separation. This study used CMC-Na
(Carboxymethyl Cellulose Sodium) with a concentration of 3% (F1), 4.5% (F2), and 6% (F3) as a
binder. The stabilizer was added to increase the stability of the ointment preparation by binding to the
aqueous phase and preventing it from leaving the ointment base. The test was carried out with the
accelerated stability method at a temperature of 40° + 2° C and a humidity of 75% =+ 5% for 28 days.
The evaluation includes organoleptic tests, homogeneity, spreadability, adhesion, and protection
power. The results showed that CMC-Na increased the stability of the ointment. The data obtained
show that the higher the CMC-Na concentration used, the higher the consistency and adhesion were,
but the lower the spreadability of the preparation. The results of the average spreadability and adhesion
power for formulation 1 were 5.09 cm and 1797.33 seconds, formulation 2 were 4.42 cm and 1798.33
seconds, and formulation 3 were 3.69 cm and 1799 seconds. The results of the One-Way ANOVA
showed that all formulations experienced a significant decrease in adhesion and increase in
spreadability during 28 days of storage. The best ointment that meets the physical stability criteria is
shown by the CMC-Na 3% (F1) formulation, with a soft texture, homogeneous, a good spreadability
(5-7 cm), a good adhesion (more than 4 seconds), and a good protective power for 28 days of testing.
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INTRODUCTION

Ointments are semisolid preparations as an external medicine that are easy to apply. The
function of ointments is as a drug carrier in skin treatment, skin lubricants, and skin protectors. The
ointment must meet basic qualities, stable, soft, easy to use, a suitable base for the ointment, and
evenly distributed. An ointment has the advantage of not irritating, has good distribution and adhesion
to the skin, does not inhibit gas exchange and sweat production so that its effectiveness is longer
(Lestari et al., 2017).

Snakehead fish ointment has been shown to have a healing effect on cuts (Daisa et al., 2017).
Snakehead fish (Channa striata) contains amino acids and fatty acids which are important in the
synthesis of collagen fibers, especially glycine, during the wound healing process. It has a very high
protein content compared to other types of freshwater fish. The protein content of snakehead fish
reaches 25.5% with 6.22% albumin, which is quite high. Snakehead fish extract can significantly
increase serum albumin levels and accelerate the wound healing process after surgery. The highest
protein content of snakehead fish is found in the part of the meat which contains complete amino
acids, both essential and non-essential (Prastari et al., 2017).

Honey has antibacterial effects, is useful as an antiseptic, inhibits the growth of Staphylococcus
aureus bacteria, and accelerates the circulation process which affects the wound healing process
(Fuadah et al., 2015). The nutritional content of kelulut honey is better than regular bee honey
(Syaifudin, 2020). The advantages of kelulut honey are the presence of antioxidants that can break the
chain reaction of free radicals; antimicrobials that can overcome bacterial contamination; high content
of calcium, potassium, magnesium, sodium, and manganese; wound healing; anti-bacterial; anti-
diabetic; and anti-inflammatory (Halwany et al., 2020). Kelulut honey (Heterotrigona itama) has a
high acidity (low pH) ranging from 3.2 to 4.5 so that it can prevent the growth of microorganisms
(Karnia et al., 2019). The combination of natural snakehead fish extract and kelulut honey is expected
to provide a synergistic effect and increase the effectiveness in wound healing.

The ointment formulation that has been used in the orientation shows instability with the
separation between the aqueous phase and the ointment base, so the researchers want to add excipients
that can bind to the aqueous phase in the ointment preparation. The instability of medicinal products
can result in a decrease until the loss of medicinal properties, can turn toxic, or change the appearance
of the preparation (color, smell, taste, consistency) (Pratiwi et al., 2018). In this study, CMC-Na as a
gelling agent was used to increase the viscosity of the ointment. A gelling agent is one of the
ingredients that can increase the thickness of the dosage form through the binding mechanism of
solvent molecules into the polymer network, thereby reducing movement and producing a higher
system viscosity (Paye et al., 2019). CMC-Na is quite stable although it has hygroscopic properties
and can absorb large amounts of water (> 50%) under high humidity conditions. The gelling function
of CMC-Na works at a concentration of 3-6% (Rowe et al., 2009).

Based on the above exposure, this study conducted a trial of the addition of CMC-Na (3%,
4.5%, and 6%) to the stability of snakehead fish extract and kelulut honey ointment. The preparation
stability was tested using the accelerated stability method with a temperature of 40+2°C and a
humidity of 75+5%.

MATERIALS AND METHODS
Materials

The materials used in this research were snakehead fish (Channa striata), kelulut honey
(Heterotrigona itama), adeps lanae (Wujiang Jinyu), methylparaben (Science Lab.), propylparaben
(Golden Era), propylene glycol (The Dow Chemical Company USP NF Grade), CMC-Na (CV.
Clorogreen), NaOH (Emsure®), phenolphthalein indicator (Ph Eur), liquid paraffin (PT. Brataco), and
aquadest.
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Methods
Determinations

The determination of snakehead fish (Channa striata) and kelulut honey (Heterotrigona itama)
were done in the Biology Laboratory, Department of Biology, Faculty of Mathematics and Natural
Sciences, Tanjungpura University, Pontianak, West Kalimantan.

Preparation of snakehead fish extract

The extraction process used in this research is wet rendering, which is boiling and pressing
using water. The part of snakehead fish used is the meat part, while other parts such as skin, head,
stomach contents, scales, and bones are not used. Three kilograms of snakehead fish (Channa striata)
cleaned off the head and stomach contents, then steamed for 30 minutes in a pan at a temperature of
60-70°C. The steamed meat is wrapped in a filter cloth then pressed with a hydraulic press to get the
snakehead fish extract liquid. Snakehead fish extract was obtained as much as 650.6 grams (21.69% of
snakehead fish meat). The extract is stored in a container and covered with plastic wrap and aluminum
foil (Eka and Rochima, 2016).

Kelulut honey samples

Kelulut honey (Heterotrigona itama) is harvested in the dry season to obtain honey with low
water content. The stability of kelulut honey can be disturbed by the presence of excess water content
(Putu et al., 2017).

Preparation of ointments

Ointment formulations can be seen in Table 1. The weight of ointment is for a single
preparation. Adeps lanae is put into a mortar and crushed slowly until homogeneous and turns into
yellowish-white. The mixture of methylparaben and propylparaben which has been dissolved in
propylene glycol is added to the mortar that contained adeps lanae and stirred until homogeneous.
Methylparaben and propylparaben function as the oil phase preservative, in this case adeps lanae. The
extract of snakehead fish and kelulut honey is heated on a hot plate while stirring using a magnetic
stirrer for 5-10 minutes until the temperature is £50-60° C, then used to swell CMC-Na in another
heated mortar. The homogeneous mixture is then added to Adeps lanae and crushed until
homogeneous. Each formula as much as 10 grams each put into 3 pots of ointment and stored in a
modified climatic chamber with a temperature of 40°+2°C/ RH 75%+5% (accelerated stability test).

Table 1. Ointment formulations (w/v)

Ingredient Control F1 F2 F3
Snakehead fish extract 30% 30% 30% 30%
Kelulut honey 30% 30% 30% 30%
CMC-Na - 3% 4.5% 6%
Methylparaben 0.18% 0.18% 0.18% 0.18%
Propylparaben 0.02% 0.02% 0.02% 0.02%
Propylene glycol 1.04% 1.04% 1.04% 1.04%
Adeps lanae 37.76% 34.76% 33.26% 31.76%

Ointment sample testing was carried out on days 0, 3, 7, 14, 21, and 28. Stability tests were
observed in the form of organoleptic, homogeneity, spreadability, adhesion, and protective power. The
test was carried out three times replication.
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Organoleptic test

The effect of CMC-Na on the physical stability of the ointment visually in the presence of the
influence of high temperature and humidity (40°+2°C/ RH 75%+5%) during the storage, could be
determined from the organoleptic test. Organoleptic testing of preparations was carried out using the
senses to describe its shape or consistency (e.g. solid, viscous, liquid), color (e.g. yellow, brown), and
odor (e.g. aromatic, odorless). This test is also related to the convenience of using the ointment on the
skin. A good ointment should have a pleasant odor, attractive color, and a soft texture to the skin
(Daisa et al., 2017).

Homogeneity test

The stability of the homogeneity of the ointment against the influence of high temperature and
humidity (40°£2°C/ RH 75%+5%) during the storage, could be determined from the homogeneity test.
Homogeneity testing is done by applying 0.1 gram of ointment to the surface of the object-glass and
then observing its homogeneity. A homogeneous ointment characterized by the absence of lumps on
the result of basting, even structure, and a uniform color (Hasrawati et al., 2019).

Spreadability test

The distribution of the ointment on the skin and its stability against the effect of high
temperature and humidity (40°£2°C/ RH 75%+5%) during the storage, could be determined from the
spreadability test. The spreadability examination was carried out by placing 0.5 g of ointment in the
middle between two petri on graph paper. Give a load of 150 grams and let stand for 60 seconds then
re-record the diameter of the ointment that spreads by taking the diameter average length from several
sides (Fujiastuti and Sugihartini, 2015). A good ointment has a spread value of 5 to 7 cm (Zukhri et al.,
2018).

Adhesion test

The length of time the ointment was attached to the skin and its stability against the influence of
high temperature and humidity (40°+2°C/ RH 75%x5%) during the storage, could be determined from
the adhesion test. 0.25 grams of ointment is placed on an object-glass whose width has been
determined, then another object-glass is placed on top of the ointment. A load of one kilogram is
placed on the object-glass and left to stand for 5 minutes to compress the ointment between the object-
glasses, then released. The 80 grams load is then hung on the object-glass and the time is recorded
until the two glass objects are released (Pratimasari et al., 2015). The requirement for good ointment
adhesion is not less than 4 seconds (Zukhri et al., 2018).

Protection power test

The protective ability of the ointment against the skin from external influence, especially base
aqueous solution, could be determined from the protection power test. The protective power of the
ointment is indicated by the absence of red stains after the addition of NaOH. The protective power
test was carried out by cutting filter paper (10 x 10 cm), then wetted with a solution of PP
(Phenolphthalein) as an indicator and dried then smeared with an ointment preparation. Another filter
paper (2.5 x 2.5 cm) is moistened with liquid paraffin on the edges and waited to dry so that an area of
the filter paper is limited with liquid paraffin. Filter paper smeared with ointment was affixed under
the filter paper bordered with liquid paraffin. The area is moistened with NaOH (0.1 N) solution.
Observations were made at 15, 30, 45, 60 seconds, 3, and 5 minutes (Susilowati and Wahyuningsih,
2014).

Data Analysis
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The adhesion and spreadability test results of the ointment were statistically analyzed with
normality and homogeneity tests using SPSS 21.0. One Way ANOVA test will be performed if the
data is homogeneous (o > 0.05) and normally distributed (o > 0.05). If not, the statistical test was
continued with the non-parametric Mann Whitney and Kruskal Wallis tests. The Post Hoc test is
carried out if the One Way ANOVA test results show a significant difference between groups
(Tyastirin and Hidayati, 2017). If the parametric or non-parametric test results are a < 0.05, then the
data is statistically considered to have a significant difference (Hariningtyas, 2015).

RESULTS AND DISCUSSION

The ointments in this study were formulated to have a good stability to extend their storage. The
ointments were made in three various concentrations of CMC-Na (3%, 4.5%, and 6%) and without
CMC-Na to compare which concentration of CMC-Na was the best in binding the agueous phase to
the ointment base. Snakehead fish extract (Channa striata) and kelulut honey (Heterotrigona itama)
were the active ingredients used in this study.

Organoleptic test results

The organoleptic test results showed that all the ointments were yellowish-white and had a
distinctive honey smell. This distinctive color and odor tend to be produced by the honey contained in
the preparation, as well as the presence of yellowish-white adeps lanae. The control ointment had a
very soft texture but experienced phase separation on the 7th day of storage, while the ointment
containing CMC-Na had a denser texture and decreased consistency on the 21st day. This shows the
effect of CMC-Na in preventing the discharge of the aqueous phase in the ointment preparation.

The texture test results showed F3 (CMC-Na 6%) had the densest ointment consistency
compared to F2 (CMC-Na 4.5%) and F1 (CMC-Na 3%). This can be seen from the application of
ointment to the skin. F3 is the formulation with the heaviest application on the skin compared to F2
and F1. This is because the higher the concentration of CMC-Na, the more hydrogen bridges can trap
water, thus increasing the consistency (Belitz and Grosch, 1986). More hydrogen bonds will form as
the concentration of CMC-Na increases and makes the system more rigid (Forestryana et al., 2020).
This is consistent with other studies which state that the higher the concentration of CMC-Na, the
denser the consistency of the resulting preparation is (Rohmani and Kuncoro, 2019).

The ointment with CMC-Na began to decreased consistency on day 21, where the texture of the
preparation became softer. The whole ointment formulation becomes very gentle and the more easily
applied to the skin. This decreased consistency was due to the ointment stability testing carried out at
high temperatures and humidity (40°+2°C/ RH 75%+5%). High temperatures and humidity can be
drawn into the system and increase the water content in the preparation, causing a decreased
consistency. Water is no longer absorbed into CMC-Na and forms an elastic hydrogel formation as
when making ointments, but increases the humidity or water content in the ointment preparation itself.
This is because the CMC-Na matrix binds with adeps lanae forming a mass of ointment, no longer in
its singular form.

Homogeneity test results

A homogeneous ointment characterized by the absence of lumps on the result of basting, even
structure, and a uniform color (Hasrawati et al., 2019). The control formulation produced an
inhomogeneous preparation on the 7th day which was marked by the presence of phase separation.
Formulations 1, 2, and 3 show the existence of phase separation in the climatic chamber on the 21st
day of storage, but the phases of the preparations reunite after the preparation is removed from the
climatic chamber and the temperature decreases. This phenomenon occurs because CMC-Na is a
temperature-reversible gelling agent. These properties make the gel melt on heating and form the gel
back on cooling (Supomo et al., 2015). This indicates that CMC-Na has an effect in increasing the
stability of the ointment by binding to the aqueous phase and preventing it from leaving the ointment
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base. The hydrophilic part of CMC-Na can absorb the aqueous phase into the matrix and prevent it
from moving freely (Fitriyaningtyas and Widyaningsih, 2015).

Spreadability test results

The spreadability test results with 150 grams load showed that the ointment without CMC-Na
(control formulation) had the highest dispersion of 5.36 cm on day 0. This is due to the lowest
consistency of other formulations. Ointment with CMC-Na 3% (F1) had the highest average
spreability on day 0 of 5.09 cm, followed by CMC-Na 4.5% (F2) of 4.42 cm and CMC-Na 6% (F3) of
3.69 cm. The spreadability test was repeated three times and analyzed using the One Way ANOVA

test. The average of the spreadability test results can be seen in Table 2.

Table 2. The average test results of spreadability test

Formulations Test Day x = SD (cm)
0 5.36 £ 0.17
3 5.61 +0.02*
Control ! ]
14 -
21 -
28 -
0 5.09+0.04
3 5.35+0.03*
F1 7 5.50 £ 0.03*
14 5.61 + 0.02*
21 5.78 £ 0.03*
28 5.93 + 004*
4.42 £0.04
4.78 £ 0.03*
2 4.99 + 0.05*
14 5.05 + 0.02*
21 5.21 +0.02*
28 5.45 + 0.02*
0 3.69 +£0.03
3 3.97 £ 0.01*
7 4.04 +0.04*
S 14 4.48 + 0.04*
21 4.99 + 0.05*
28 5.23 £ 0.02*

Description: * = significantly increase in spreadability per test day

Ointment with CMC-Na 6% (F3) has the lowest average spreadability compared to other
formulations because it contains CMC-Na with the highest concentration. In contrast, cintments with
CMC-Na 3% (F1) had the highest average spreadability compared to ointments with CMC-Na 4.5%
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(F2) and 6% (F3) because they contained CMC-Na with the lowest concentrations. This is in
accordance with other studies which state that the higher the concentration of CMC-Na used, the
higher the consistency, so that the dispersion will be lower (Shan and Wicaksono, 2018). The high
consistency makes it difficult for the ointment to spread so that the result of spreadability is low
(Arista and Paulina, 2013).

The control formulation that had undergone phase separation on the 7th day of storage was no
longer tested for its spreadability stability. This is because the phase separation indicates that the
preparation is unstable. All formulations experienced a significant increase in spreadability over 28
days of storage. The formulation with CMC-Na 3% (F1) shows an ointment with spreadability that
met criteria since day 0.

Adhesion test results

The adhesion test results showed that all ointment formulations met the criteria for good
ointment adhesion with an average adhesion is more than 4 seconds. The average adhesiveness from
highest to lowest was F3, F2, F1, and the control formulation. These results are consistent with other
studies which state that the higher the CMC-Na concentration used, the higher the adhesion of the
resulting dosage (Rohmani and Kuncoro, 2019). This because CMC-Na can prevent the separation of
the aqueous phase and cause an increase in adhesion (Baskara et al., 2020). The adhesion test was
carried out for three replications and analyzed using the One Way ANOVA test. The average of the
adhesion test results can be seen in Figure 1.

Average of Adhesion Test

2500
2000

III -
= A ” Mo

500 Day 0 Day 3 Day 7 Day 14 Day 21 Day
Test Day

(=]

Adhesion Test (second)
[en]

Tl
L1
28

HControl WF1 mF2 WF3
Figure 1. The average test results of adhesion test
Description: * = significantly reduction in adhesion per test day

The control formulation that had undergone phase separation on the 7th day of storage was no
longer tested for its stickiness stability. This is because the phase separation indicates that the
preparation is unstable. All formulations experienced a significant reduction in adhesion over 28 days
of storage. However, all formulations still met the criteria for good adhesion values for ointments, with
adhesion values of more than 4 seconds.

Protection power test results

Ointments with good protective power will not cause a red color when they are dropped with
NaOH which indicates the ability of the ointment to protect the skin from external influences, in this
case the presence of strong alkaline compounds. The results of the protective power test showed that
all ointment formulations had good protective power as shown by the absence of red stains after being
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dripped with NaOH. This result shows that all the produced ointments can protect the skin from water
penetration.

CONCLUSION

The results showed that CMC-Na 3% was the optimum concentration in increasing the stability
of snakehead fish extract and kelulut honey ointment preparation. CMC-Na has been shown to have an
effect on the physical stability of the ointment by binding to the aqueous phase and increasing the
consistency. CMC-Na prevented the ointment from experiencing phase separation, so its stability was
increased compared to the formulation in the previous study. The ointment with a concentration of
CMC-Na 3% (F1) proved to meet the requirements of physical stability with an average spreadability
of 5.09 cm, an average adhesion of 1797.33 seconds, homogeneous, soft textured, and has good
protective power.
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