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Abstract. In previous studies, cherry leaf extract has been shown to be anti-inflammatory. This
means a preparation is needed to deliver the extract. Balm stick is an innovation in a stem-shaped
balm that nacs it easier to be used so that cherry leaf extract is made into a balm stick
preparation. This study aims to determine the anti-inflammatory activity of the balsam stick of
cherry leaf extract topically. The study was concm:d by varying the concentration of cherry
leaf extract at 2.5%, 5%, and 10% and tested its anti-i matory activity in male white rats
induced by carrageenan. The experimental animals were divided int@:sl groups, whereby the
positive control group was given 2.5% hydrocortisone balm stick, the negative control group
was given the balm stick preparation and the 3 test groups were gZ_S%, 5%, and 10%. The
observations were made using a plethysmometer by looking at the volume of edema in the
carrageenan-induced rat paws. Balm sticks with a concentration of 5% and 10% had an inhibitory
power of more than 50% with a value of 78PA% and 95.83% while a concentration of 2.5% had
an inhibitory power of 44.44%,. Balm stick ethanol extract of cherry leaves has anti-inflammatory
activity with conccnalions of 5% and 10% and demonstrates an increase in anti-inflammatory
activity, whereby the greater the concentration, the greater the anti-inflammatory activity
produced.

1. Introduction

Advances in science and technology that are increasingly rapid and sophisticated do not shift the role
of traditional medicine. In Indonesia, there are about 30,0 types of plants and more than 1,000 species
have been known for their benefits as medical plants. One of the medical plants that can be used is
cherry [1].

Kersen (Muntingia calabura L.) is a fruiting tree that can grow in less fertile soil and is able to tolerate
acid, alkaline, and drought conditions. Cherry leaves have various pharmacological effects such as
cardioprotective, antipyretic, antioxidant, anti-inflammatory, antidiabetic, antibacterial, and antiulcer
[2]. Flavonoids, saponins, and tannins are the ingredients in cherry leaves. The flavonoids contained in
cherries are flavones, flavanones, flavans, and biflavans. The content of flavonoids has received much
att@@ion as this group of compounds has many activities, one of which is anti-inflammatory [3].

Inflammation is a normal protective response to tissue injury causdFEBy physical trauma, damaging
chemical substances or microbiological substances. Broadly speaking, inffffhmation is divided into two
basic patterns; namely acute inflammation and chronic inflammation [4]. Tissue damage due to trauma,
microbial invasion, or harmful compounds can cause acute inflammation lasting several days
characterized by sub-acute inflammation. Sub-acute inflammation is the period between acute and
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chronic inflammations [5]. One of the most commonly used methods of Paw edema is based on its
ability to inhibit the edema produced in the paws of mice after injection of carrageenan. The effect that
can be measured is the volume of edema in the feet of the proinflammatory rats injected before and after
using a plethysmometer| 6].

The stick balm is an innovation from a stem-shaped balm to make it easier to be used and to avoid
hand soiling, so cherry leaf extract is made in a balm stick preparation. The selection of the balm stick
formula refers to the formulation carried out by Yati et al. with the concentration that can produce the
balm stick with the best physical properties. The formulation of the balm stick consists of wax, fat, and
0il[7]. The oil acts as an emollient to give a smooth and soft texture to the skin when applied.

The oil used as a base is olive oil. It is a fatty oil derived from ripe olives (Olea europaea L.). Olive
oil has many benefits for body health, facial beauty, hair and skin protection, especially due to the high
content of oleic acid in olive oil. [8]. The use of olive oil as a base has many advantages with afZhollient
effect and does not clog pores which makes it unable to cause irritation and is safe to use [9]. This study
waflnducted to determine the effect of the concentration of balsam sticks of cherry leaf ethanol extract
on the inhibition of edema in the feet of male white rats induced by carrageenan.

2. Material and Methods

Maa*ials

Cherry leaf extract (Muntingia calabura L.), which was obtained and identified by the Conservation
Research Center and Botanical Garden, Indonesian Institute of Sciences in Bogor, Indonesia contains
Cera alba (Merck), adeps lanae (Mercks), cetyl alcohol (Mercks), butyl hydroxytoluene (Mercks), olive
oil (Bertolli), and carrageenan (Mercks). The comparison material used in this study was hydrocortisone
(PT. Kimia Farma).

Mixture Test

This mixture test aims to determine the use of an appropriate surfactant in the formulation of balsam
sticks of cherry leaf ethanol extract. The test is carried out with a ratio of 1:1 ethanol extract of cherry
leaf and surfactant, which was followed by an observation of its mixability and stability [9].

Balm Stick Making

The balm stick is made with different concentrations of cherry leaf extract as shown in the table

below.
Table 1. Formula for Making Balm Stick Preparations
ount
Materials Functions 5 F F B
FI0 1305 e V(%)
Cherry extract Active substance 2.5 5 10 -
Cera alba Hardener 30 30 30 30
Adeps lanae Fastener 10 10 10 10
Cherry extract Plasticizer 10 10 10 10
Butyl Hydroxytoluene Antioxidant 0.1 0.1 0.1 0.1
Span 80 Emulsifier 5 5 -
Olive oil Emollient Ad 100 Ad 100 Ad 100 Ad 100
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The Manufacturing of Anti-Inflammatory Test Materials

As a comparison material (positive control), hydrocortisone powder from Kimia Farma, which was
made of 2.5% Stick Balm, was used. 1g of carrageenan powder was then dissolved with 0.9% NaCl to
100 ml in a Beaker glass. It was then stirred until it was dissolved completely so that the concentration
obtained is 1% w/v [6].

Grouping and Treatment of Test Animals

The study was conducted experimentally with a completely randomized design, using 25 male white
rats which were divided into 5 groups consisting of 5 rats. The division of the groups of rats was as
follows: Group I (positive control) was given 2.5% of hydrocortisone stick balm; Group II (negative
control) was given a balm stick base (F4); Group III (F1) was given 2.5% of cherry leaf extract balm
stick; Group IV(F2) was given 5% of cherry leaf extract balm stick; and Group V (F3) was given 10%
of cherry leaf extract balm stick.

After acclimatization for 7 days, the right hind leg of the rats was marked and measured using a
plethysmometer as the initial volume. One hour before the induction of carrageenan, the right leg of the
rat was smeared with the test preparation for each group 50 times to help penetrate the test preparation
thr@h the skin [7]. An hour after the administration of the test preparation, each group was induced
by 0.1 ml of 1% w/v carrageenan subplantarly the paws of the rats that had been marked.
Measurements were made every | hour for 5 hours. Changes in the level of inflammation that occurred
were recorded as the volume of the rats” paws. From the data obtained, the percentage of inflammation
inhibition can be determined [6].

The data obtained were tested statistically by using one-way analysis method (One Way ANOVA),
to see the effect of the treatment. If it meets the requirements for the ANOVA test and if there is a
treatment effect, then it is continued with the Tukey HSD test. If it does not meet the requirements of
the ANOWV A test, then it is continued with the Kruskall-Wallis test. Meanwhile, if there is an effect of
treatment then it is followed by the Mann-Whitney test.

3. Results and Discussion

In this study, the cherry leaves used were obtained from the Research Institute for Spices and
Medicinal Plants (2L.1TRO). The plant determination carried out by the BALITRO laboratory showed
that the plant to be used in this study was cherry leaf (Muntingia Calabura L.). The yield of cherry leaf
extract was 17.92%, with water content of 20.69%. and ash wnrenrz%, In addition, the results of
the phytochemical screening of extracts were positive for alkaloids, flavonoids, tannins, and saponins
[10].

The results of the admixture test showed that both surfactants were mixed with the extract and span
80 was more mixed than tween 80. Therefore, span 80 was used for the formulation. This took place
because cherry leaf extract had an HLB that was close to span 80.

The results of the organoleptic test in this study of the three formulations of the balm stick obtained
the results of the texture and smell that were not much different from one formula to another. The color
had a difference that F3 was more concentrated than F2 and F2 was more concentrated than F1. This
shows that the concentration of the extract has no effect on the texture and smell. However, the
difference in the concentration of the extract shows that the more concentration of extract used, the more
concentrated the color produced on the balm stick preparation.

The results of the homogeneity test in this study of the three balm stick preparations in the three
formulas showed a homogeneous arrangement. This demonstrates that all the components used in the
balm stick preparation are mixed homogeneously during melting and@finding which means that after
printing there are no coarse grains. It can be concluded that there is no effect of the concentration of the
extract on the homogeneity of the balm stick preparation.
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The pH test aimed to see whether the preparation had a pH suitable for the skin or not. The pH test
was carried out using a pH meter. The test results obtained were the pH of the preparation according to
a normal skin pH of 4-6 [11]. Therefore, the difference in concentration of cherry leaf extract did not
affect the pH of the balsam stick preparations made.

In this melting point test, the results obtained met the requirements of the SNI 16-4769-1998
standard, namely 50-70°C and a good balm stick preparation had a melting point of more than 50% [3].
Each of these formulas had a very high melting point because the formulation of the balm stick had a
high melting point and the olive oil base contained oleic acid which was an unsaturated fatty acid
composed of 18 C atoms with one double bond [1EEJ here was an effect of different concentrations of
cherry leaf extract on the melting point shown by the one-way ANOVA test (p<0.05). This is because
the more concentration of cherry leaf extract used, the greater the molecular weight which can affect the
higher melting point (Muchson, 2013). Tukey test results showed that formula 1 was cdfEjarable to
formula 2 and formula 4 (P>0.05). Meanwhile, formula 3 was comparable to formula 2 (P=0.05) and
formula 3 was significantly different from formulas 1 and 4 (P<0.05).

According to Hariningsih (2017), the higher the adhesive power of the lipstick, the better the ability
of the lipstick to adhere which makes it difficult to be removed. Moreover, the longer the stickiness of
a food preparation, the more drugs that can be absorbed into the body. The results ofghe adhesion test
in this study met the requirements of more than 4 seconds (Puspitasari et al., 2018). The results of the
one-way ANOVA test showed that there was a significant difference between groups (P<0.05), which
[EAans that the concentration of cherry leaf extract affected the stickiness. In the Tukey test, F1 was
significantly different from F2, F3 and F4 (P<0.05).

In the hardness test according to Balsam [3], the preparation is said to be soft if the depth of
penetration of the needle is 9-10.5 with a load of 50g. The deeper the needle penetrates, the softer the
preparation is. The results of the hardness test obtained from the fEJmulation of the balm stick made
from the four formulas met the requirements and were not too soft. The one-way ANOVA test showed
that there was a significant difference bet{8n groups (P>0.05) and the results of the Tukey F1 test were
comparable to F4 lﬂ’U, 05). Nonetheless, F1 was significantly ﬂferent from F2 and F3 (P<0.05). In the
meantime, F2 was significantly different from F3 and F4, and F3 was different from F4 (P<0.05).

The results of the hardness test are used to find the yield value, namely the pressure required for the
preparation to spread. The yield value is inversely proportional to the needle penetration depth.
According to Kadu, the greater the needle penetration depth, the smaller the required yield value. This
means that the softer the preparation was made, the less effort to apply the preparation which makes it
able to spread over the skin [13]. The results obtained by the yield value met the requirements of 100-
1000 dyne/cm?. Hence, itcan be concluded that the preparations made had good dispersion [7].

Table 2. Percentage of Udem Inhibition
Observation Time Hours

Groups T60 T120 T180 T240 T300
(%)

Group | 24,04 69,17 76,66 100 100
Positive + + + + + +
Control SD 32,03 4121 23.13 0 i}

Group 3 18,33 46,10 -13,33 27,78 4444
(2,5%) + + + + + +

SD 23,86 24,66 77.36 32,15 4427

Group 4 16,67 2500 1084 5610 7027
(Sum) + + + + + +

SD 2041 5846 58,74 11,36 30,27

2333 35,00 27,50 84,16 95,83
+ + + + + +
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Group 5
: SD 34,05 57,38 40,14 2542 9,32
(10%)

Notes :
X average inhibition of edema each time

SD : standard deviation of edema inhibition over time

According to Amdeekar, anti-inflammatory treatment is successful if there is a 50% inhibition of
inflammation [ 14]. From the average percent of edema inhibition obtained, it showed anti-inflammatory
activity in each group. The anti-inflammatory activity obtained from the test group that had more than
50% anti-inflammatory activity occurred in group 4 (F2 5%) and group 5 (F3 10%). The anti-
infl§8matory activity in these groups was seen at the 240th and 300th minute observations,

In this study, the concentration of ethanol extract of cherry leaves could provide an anti-
inflammatory effect of more than 50%, namely 5% (group 4) and 10% (group 5), by reducing the volume
of edema in the feet of rats induced by carrageenan. According to Kuo [12], cherry leaves have anti-
inflammatory properties because they contain flavonoids. According to Triswaningsih [10], flavonoids
have a benzopyran ring structure that can bind to the cyclooxygenase and lipoxygenase enzymes which
makes(E#Bm able to inhibit the formation of arachidonic acid turning into prostaglandins and leukotrienes
which play a role in the inflammatory process. When the formation of arachidonic acid is inhibited by
binding to the cyclooxygenase enzyme, inflammation can be thwarted.

The anti-inflammatory activity produced by this cherry leaf extract balm stick is possible by way of
the drug being absorbed from the outer lafffof the skin by diffusion through the skin barrier, namely 3
skin compartments c@isting of the outer surface of the skin, the stratum corneum, and the living tissue
beneath. After being applied to the outer surface of the skin, the drug will undergo changes in structure
and composition which would determine the bioavailability of the drug. The three main routes of
penetration of topical drugs in the intact stratum corneum are the transcellular pathway (through the
stratum corneum), the intracellular pathway (diffusion through the lipid matrix between cells), as well
as the hair follicle and sweat gland pathway [15].

4, Conclusion

In this study, balsam sticks with ethanol extract of cherry leaves had anti-inflammatory activit{§it
concentrations of 5% and 10%. They showed an increase in anti-inflammatory activity, whereby the
greater the concentration, the greater the anti-inflammatory activity produced. This means that the cherry
leaf extract balm stick can be used as one of the newest anti-inflammatory drug delivery systems.

References

[1]  N.D.Mahmood et al., “Muntingia calabura: A review of its traditional uses, chemical
properties, and pharmacological observations,” Pharm. Biol., vol. 52, no. 12, pp. 1598-1623,
2014, doi: 10.3109/13880209.2014.908397.

[2]  A. D.Puspitasari, D. A. K. Mulangsri, and H. Herlina, “Formulasi Krim Tabir Surya Ekstrak
Etanol Daun Kersen (Muntingia calabura L.) untuk Kesehatan Kulit,” Media Penelit. dan
Pengemb. Kesehat., vol. 28, no. 4, pp. 263-270, 2018, doi: 10.22435/mpk.v2814.524.

[3]  A. Athaillah and S. O. Lianda, “FORMULASI DAN EVALUASI SEDIAAN BALSEM STIK
DARI OLEORESIN JAHE MERAH (Zingiber officinale rosc) SEBAGAI PEREDA NYERI
OTOT DAN SENDL,” J. Pharm. Sci., vol. 4, no. 1, pp. 34-40, 2021, doi: 10.36490/journal -
jps.com.v4il.62.

[4]  J. M. Alvarez-Suarez et al., “Anti-inflammatory effect of Capuli cherry against LPS-induced
cytotoxic damage in RAW 264.7 macrophages,” Food Chem. Toxicol., vol. 102, no. January,
pp- 46-52, 2017, doi: 10.1016/j.fct.2017.01.024.




International Conference on Environmental, Energy and Earth Science 10P Publishing

10P Conf. Series: Earth and Environmental Science 1041 (2022) 012069 doi:10.1088/1755-1315/1041/1/012069

[6]

[7]
[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

H. N. Pise and S. L. Padwal, “Evaluation of anti-inflammatory activity of nigella sativa: An
experimental study,” Natl. J. Physiol. Pharm. Pharmacol., vol. 7, no. 7, pp. 707-711, 2017,
doi: 10.5455/mjppp.2017.7.0204705032017.

D. B. Duarte, M. R. Vasko, and J. C. Fehrenbacher, “Models of inflammation: Carrageenan air
pouch,” Curr. Protoc. Pharmacol., vol. 2016, no. March, pp. 5.6.1-5.6.9, 2016, doi:
10.1002/0471141755.ph0506s72.

L. P. Dwita, K. Yati, and S. N. Gantini, “The anti-inflammatory activity of nigella sativa balm
sticks,” Sci. Pharm., vol. 87, no. 1, 2019, doi: 10.3390/scipharm&7010003.

A. Widyasanti and J. M. Rohani, “Pembuatan sabun padat transparan berbasis minyak zaitun
dengan penambahan ekstrak teh putih,”.J. Penelit. Teh dan Kina, vol. 20, no. 1, pp. 13-29,
2017.

S. E. Priani, W. K. Dewi, and A. Gadri, “Formulasi Sediaan Mikroemulsi Gel Anti Jerawat
Mengandung Kombinasi Minyak Jinten Hitam (Nigella sativa L.) dan Minyak Zaitun (Olea
europaea L.),” Kartika J. Ilm. Farm., vol. 6, no. 2, p. 57,2019, doi: 10.26874/kjif.v6i2.143.
D. Triswaningsih, S. Kumalaningsih, Wignyanto, and Pratikto, “Identification of chemical
compounds cherry leaves (Muntingia calabura) powder as a natural antioxidant,” Int. J. Agron.
Agric. Res., vol. 10, no. 5, pp. 84-91, 2017, [Online]. Available: http://www.innspub.net.

F. Nugrahaeni, D. M. Hariyadi, and N. Rosita, “Partition coefficient and glutathione
penetration of topical Antiaging: Preformulation study,” Int. J. Drug Deliv. Technol., vol. 8,
no. 2, pp. 3943, 2018.

W. L. Kuo, H. R. Liao, and J. J. Chen, “Biflavans, flavonoids, and a dihydrochalcone from the
stem wood of muntingia calabura and their inhibitory activities on neutrophil pro-inflammatory
responses,” Molecules, vol. 19, no. 12, pp. 20521-20535, 2014, doi:
10.3390/molecules191220521.

Kadu dkk, “Review on Natural Lip Balm. International Journal of Research in Cosmetic
Science.,” Int. J. Res. Cosmet. Sci., no. August 2014, p. Halaman 1-2, 2014,

S. Amdekar, P. Roy, V. Singh, A. Kumar, R. Singh, and P. Sharma, “Anti-inflammatory
activity of lactobacillus on carrageenan-induced paw edema in male wistar rats,” Int. J. Inflam.,
vol. 2012, 2012, doi: 10.1155/2012/752015.

T. K. Lin, L. Zhong, and J. L. Santiago, “Anti-inflammatory and skin barrier repair effects of
topical application of some plant oils,” fnt. J. Mol. Sci., vol. 19, no. 1, 2018, doi:
10.3390/1jms19010070.




fitria nugrahaeni-The Anti-Inflammatory Activity of Cherry Leaf
Extract (Muntingia Calabura L.) Balm Stick

ORIGINALITY REPORT

184 13« 13« 4«

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

Dewi Tristantini, Aisyah Hanifah, Raiska Bani 20/
Pramadhanya. "Anti-inflammatory Activity of ’
Neuropathic Pain Reducing Herbal Medicine
Based on Edema Inhibition of CARR-induced
Sprague Dawley Paws", IOP Conference
Series: Materials Science and Engineering,

2020
Publication
repository.futminna.edu.ng:8080
Ir1teE1etSourcey g 2%
ibrms.medilam.ac.ir
JInternetSource 1%
ujcontent.uj.ac.za
IngernetSource J 1 %
Wa Ode Sitti Zubaydah, Wahyuni Wahyuni, 1 o
0

Sahidin Sahidin, Tian Amalia Halik et al. "Anti-
inflammatory Activity of Pharmaceutical Gel
of Ethanolic Extract from Marine Sponge
Xestospongia Sp", Borneo Journal of
Pharmacy, 2019



Publication

journal.ikopin.ac.id

Internet Source

T

animalproduction.net

Internet Source

(K

Yusuf Supriadi, Bekti Dwi Cahyani.
"Formulation and Evaluation of Sappan Wood
Extract Transparent Solid Soap with Variations
in the Concentration of Glycerin as a
Humectant", Journal of Health Sciences and
Medical Development, 2022

Publication

T

Julia Victoria Catherina ~ R, Untung
Sudharmono. "The Effectiveness of Cherry
Leaves Decoction (Muntingia Calabura L)
Towards SGOT SGPT Serum on Male Wistar
Rats in Critical Hepatitis Model", Abstract
Proceedings International Scholars
Conference, 2019

Publication

(K

www.jurnal.umsb.ac.id

Internet Source

T

Larese Filon, F.. "In vitro percutaneous
absorption of chromium powder and the
effect of skin cleanser", Toxicology in Vitro,
200809

Publication

T




bestjournal.untad.ac.id

Internet Source

T

garuda.ristekdikti.go.id

Internet Source

(K

Achmad Ridwan Ariyantoro, Bambang Sigit
Amanto, Asbari Nurpatria Kristin. "The
physical, chemical, and sensory properties of
sweet bread from jack bean flour modified
with acetic acid", AIP Publishing, 2020

Publication

T

I\ﬁ\:(\e/r\rlw\é\t/.S(a)\utrljntis-press.com <1 o
SStiEnzr;;EEred to Baker University <1 o
ii?nmlgzred to University of Reading <1 o
nfneact <Tu
nDorv-ore <1y
D A Setianingsih, S Abdullah. "ldentification of <1 o

risk factors for impulse-control disorder
symptoms in patients with Parkinson'’s
disease", Journal of Physics: Conference
Series, 2021

Publication




worldwidescience.or

Internet Source g <1 %
jcdronline.or

'IlnternetSource g <1 %
www.mdpi.com

InternetSourcep <1 %

Ganesamoorthy Janarny, Katugampalage Don <1 o
Prasanna Priyanth Gunathilake, Kamburawala ’
Kankanamge Don Somathil Ranaweera.
"Nutraceutical potential of dietary
phytochemicals in edible flowers—A review",
Journal of Food Biochemistry, 2021
Publication

Tashtoush, Bassam M., Zubaida S. Al - Qashi, <1 o
and Naji M. Najib. "In Vitro and In Vivo ’
Evaluation of Glibenclamide in Solid
Dispersion Systems", Drug Development and
Industrial Pharmacy, 2004.
Publication
media.neliti.com

Internet Source <1 %
www.publikasiilmiah.unwahas.ac.id

InternetSEurce <1 %
www.scilit.net

Internet Source <1 %




Aya Mohamed Helmy, Mohamed Mahmoud El <1 o
Shazly, Amany Seleem, Usama Abdl El ’
Mohsen Ramadan et al. "The synergistic
effect of biosynthesized silver nanoparticles
from a combined extract of parsley, corn silk,
and gum arabic: in vivo antioxidant, anti-
inflammatory and antimicrobial activities",

Materials Research Express, 2020

Publication

Gina Khairinisa, Wikan Mahargyani, Gina
Agnia. "Anti-Inflammatory Activity of the Peel
Extract of Ambon Bananas (Musa Paradisiaca
L.) Examined With the Human Red Blood Cell
Membrane Stabilization Method", KnE
Medicine, 2022

Publication

<1%

Exclude quotes Off Exclude matches Off
Exclude bibliography On



