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ABSTRACT

Bacterial infection is not only a nationwide problem but a global health concern facing communities
and populations across the world. The impact of bacterial infections extends beyond just the health
sectors, affecting economies, healthcare systems, and overall societal well-being. This study
developed and evaluate ointment from Hyptis capitata Jacq. (Burunganon) flower crude extract and
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its antibacterial potential. The phytochemical screening was to determine the presence of Alkaloids,
phenolic, and cardiac glycosides. The physicochemical properties were analyzed to determine their
appearance, homogeneity, odor, pH, spreadability, and water number, and the antibacterial
properties were determined. Results showed that the Burunganon flower crude extract revealed the
presence of alkaloids, flavonoids, phenolic and cardiac glycoside. Result in physicochemical
screening of the formulated ointment showed that it had a yellowish color, good homogeneity,
menthol like fragrance, slightly acidic, had a good spreadability, and the base had a good
absorption of water. Meanwhile, the formulated ointment from burunganon flower crude extract
showed inhibitory effect against E. coli and P. aeruginosa. Therefore, the Burunganon flower crude
extract showed a presence of secondary metabolites that can be used in a wide range of
pharmaceutical application, a promising candidate for development of bacterial agents, providing a
natural and potentially effective alternative for combatting infections. Additionally, it shows that it
has an good physicochemical properties that can be used in development of bactericidal ointment.
More physicochemical test, different base used in formulation, further characterization, and
incorporation of antibacterial were recommended.

Keywords: Antibacterial; burunganon; crude extract; ointment; physicochemical.

1. INTRODUCTION

Plants have various nutritional and medicinal
values and they provide adequate supply of
nutrients useful for the maintenance of health
and prevention of diseases [1]. Plants are the
renowned cradle of traditional medicine system
that assuages human diseases and promotes
health for thousands of years. Plants are a rich
reservoir of a vast array of active constituents
that have significant therapeutic applications like
antiviral, anticancer, analgesic, antitubercular,
Anti-bacterial, anti-inflammation and so on.

Hyptis genus is one of the largest plant genera.
Plants of this genus are characterized by
glandular trichrome that produce essential oils
and have a Strong aroma [2-3]. There are about
290 species, which are adapted in tropical areas.
The Hyptis capitata Jacq., knobweed or
false iron wort belongs to the family Lamiaceae
family and is among known traditional
medicine [4-5].

Bacterial infection significantly impacts public
health, affecting body sites and transmitted
through various modes. Bacterial resistance to
antibiotics is growing concern, impacting
communities and populations globally. Today in
the modern era, the pathogenic bacteria have
developed resistance against existing antibiotics
because of the extensive use of antimicrobial
drugs against the infectious diseases [12-14].

Herbal plants are wonderful sources of traditional
& modern medicine, useful for primary health
care system. Instead of the alternative
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formulation like herbal medicine may also be
prepared in the form of ointment [6]. Ointments
are used topically for several purposes, example,
as protectants, antiseptics, emollients,
antipruritic, keratolytic and astringents. Ointment
bases are almost always anhydrous and
generally contain one or more medicaments in
suspension or solution or dispersion [7].

Ointments have long been used to treat localized
diseases but can be less effective for systemic
therapy due to poor drug bioavailability [8].
Furthermore, dosing can be a problem due to
variation in the formulation application area. The
development of transdermal therapeutic systems
using different patch technologies.

Worldwide, there is a long history of traditional
usage of many Lamiaceae plants as medical
plants. The compound of this plants has the
ability to fight off bacterial infection, which is why
they are valuable. The Hyptis capitata Jacq. is
merely a pretty flowering plant that look people
overlook if they are unaware of its potential to
treat bacterial infections, illnesses, and other
health related condition [9-11].

In this research study an antibacterial ointment
was made from burunganon flower crude extract.
With the help of its extensive repertory of
bioactive chemicals, this plant has a
constitutional that may able to provide a natural
antibacterial ointment that is both effective and
safe.

2. METHODOLOGY

The Hyptis capitata Jacq. (Burunganon) flower
used in this study were collected at Brgy.
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Poblacion Lope De Vega Northern Samar.
Extraction of samples, phytochemical
screening, formulation of ointment and the
physicochemical test were conducted at the
Technology Innovation Center while the
antibacterial susceptibility test were done at the

Integrated Research Laboratory both
situated at the University of Eastern
Philippines, University ~ Town, Catarman,

Northern Samar.

Extraction of the crude extract: The collected
Hyptis capitata Jacq. (Burunganon) flower were

washed, and air dry for one day. After air drying,
the flower was place in an oven for 80 °C for 3
hours then its pulverized using electric blender.
The powdered Burunganon flower are kept in dry
bottle, macerated in a solvent (1:10 w/v ratio) for
3-5 days. The regulating suspension are filtered,
and subjected to simple distillation within 78°C.
After, simple distillation, the Burunganon flower
crude extract is incubated using 45°C to 50°C
temperature in order to remove the remaining
alcohol presents in the sample. The flowers of
Burunganon flower crude extract are collected
and refrigerated until use.

Fig. 2. Hyptis capitata Jacq. leaves and its flower
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Phytochemical screening of Burunganon
flower crude extract for active secondary
metabolites: Standard Preliminary
phytochemical qualitative analysis of the extract
was carried out for various plant constituents.
The crude extract was screened for the presence
or absence of secondary metabolites in three trial
such as; alkaloids, flavonoids, cardiac glycoside,
phenolic. We used the procedures of Dianito et
al. [12], Dagalea et al. [13], and Lim et al. [14] in
this section — with minor modifications.

Detection of alkaloids: Picric test about a drop
of picric solution was added to the Hyptis
capitata Jacg. (Burunganon) flower crude extract.
Formation of yellow colored or white precipitate
indicates the presence of alkaloids.

Detection of flavonoids: Alkaline Reagent Test
was used in determining the presence of
flavonoids. Addition of Hyptis capitata Jacq.
flower crude extract was treated with few drops
of sodium hydroxide solution. Formation of
intense yellow color, which will become colorless
on addition of dilute hydrochloric acid, indicates
the presence of Flavonoids.

Detection of cardiac glycosides: In
determining the presence of cardiac glycoside
keller-kiliani test was used. About 4 mL of glacial
acetic solution with few drops of 2.0% ferric
chloride was mixed with the crude extract and
addition of few drops of concentrated sulfuric
acid. Formation of brown ring between the layers
which showed the entity of cardiac steroidal
glycosides.

Detection of phenolic: For the presence of
phenolic Ferric Chloride Test was used. About 3
to 4 drops of ferric chloride solution were added
to the Hyptis capitata Jacq. flower crude extract
formation of bluish-black color indicates the
presence of Phenols.

Ointment formulation: Initially ointment base
was prepared by weighing accurately grated
paraffin wax which will be placed in beaker. After
melting of paraffin wax remaining ingredients
were added and stirred gently to aid melting and
mixing homogeneously followed by cooling of
ointment. The ointment was prepared by mixing
accurately weighed Burunganon flower crude
extract to the ointment base. Method to prepare
a smooth paste with 2 or 3 times its weight of
base, gradually incorporating baser until to form
homogeneous ointment, finally transferred in a
suitable container [15].
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Determination of the physicochemical
properties of the formulated ointment: The
physicochemical analysis of the formulated
ointment was determined through the method
describe by Maru et al. [15].

Appearance: In this parameter the appearance
of the ointment was evaluated through visual
observation. This was done in three trials by five
evaluators.

Homogeneity: It is done by applying an ointment
to a piece of glass slide. Homogeneous ointment
marked by absence blubs on the smearing, at
structure and has uniform color of the dot initial
smearing until the point end of basting.

Odor: To determine the odor of the formulated
ointment it was place in glass slide. Then, five (5)
evaluators was described the odor of the
formulated ointment, this was done in three trials.

pH: The pH of the formulated ointment was
determine using a pH meter. It was done in three
trials.

Spreadability: The Spreadability was
determined by placing excess of sample in
between two slides which was compressed to
uniform thickness by placing a definite weight for
definite time. The time required to separate the
two slides was measured as Spreadability.
Lesser the time taken for separation of two slides
results better Spreadability. Spreadability was
Calculated by following formula:

S=MXxL/T
Where,

S = Spreadability

M=Weight in the pan (tied to the upper slide)

L= Length moved by the glass slide and

T=Time (in seconds) taken to separate the slide
completely each other

Water number: Water number is the maximum
amount of water that can be added to of base at
a given temperature. It was determined by
continuously stirring the base with the addition of
distiled water. When no more water was
absorbed into the base evidenced by droplets of
water, remaining in the container were taken as
end point.

Determination of antibacterial property: In
determining the antibacterial of the formulated
ointment, Dianito’s [12] and Dagalea’s [16]
procedures were used. All equipment was
sterilized using autoclave. First, all the
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equipment’'s were sterilized using autoclave.
Then to determine the bactericidal activity of the
formulated ointment from Burunganon flower
against E. coli and P. aeruginosa, agar disc-
diffusion test was employed. The suspension of
the tested bacteria was uniformly swabbed on
agar Plates using sterile cotton swabs. Sterile
blank discs will be Individually impregnated to the
formulated ointment and was placed onto the in
occulated agar plates. The plates were inverted
and incubated at 37 °C for 24 hours for bacteria.
The antibacterial Activity was measured using
Vernier caliper by measuring the diameter of
zone of inhibition against the tested organisms.

3. RESULTS AND DISCUSSION

As shown in Table 1, the results showed the
present of active secondary metabolites in the
Hyptis capitate Jacq. (Burunganon) flower crude
extract through phytochemical screening.
Formation of yellow colored in addition of picric
solution from indicates a positive result alkaloid.
Alkaloids have a wide range of pharmacological
activities including antimalaria, antibacterial, anti-
inflammatory activities [13]. Antibacterial effects
of alkaloids promote research and development
of new antibacterial drugs with high efficiency
[17].

Additionally, a positive result for flavonoids was
revealed using the alkaline method. Presence of
flavonoids indicates in the formation of intense
yellow color in addition of sodium hydroxide
solution become colorless in addition of dilute
hydrochloric acid. Flavonoids contains
antioxidant that acts a free radical scavenger this
property can help reducing oxidative stress on
the skin, preventing damage from environmental
factors [18]. Ferric chloride test was used in
determining the presence of phenolic in
Burunganon flower crude extract. Bluish black
color indicates the presence of phenolic in
addition of ferric chloride solution. Phenolic
compound is known to exhibit various biological

activities such as antimicrobial, antioxidant, and
anti-inflammatory properties that is significantly
enhance its therapeutic benefits in formulation of
an ointment [19].

Cardiac  glycoside  content  in Hyptis
capitata Jacq. (Burunganon) flower crude extract
were determined using the killer-

kiliani. Addition of glacial acetic acid with ferric
chloride  solution to the extract and
followed by addition of sulfuric acid. Indication of
positive results in cardiac glycoside is the
formation of brown ring between the layers.
Cardiac glycosides are unique group of
secondary metabolites that they considered one
of the most useful drugs in therapeutics.
Presence of CG in formulation of ointment offer
certain  therapeutic  benefits such  anti-
inflammatory, antimicrobial and wound healing
[13, 20-22].

Based on the results showed in Table 2, the
formulated ointment from Burunganon flower
crude extract has a yellowish color as the result
revealed of the five evaluators. Burunganon
ointment exhibit good homogeneity by the
absence of blubs in smearing in the
glass slide. Topical products should be acidified
and possess pH in the range of 4 to 6 to keep the
moisture in and bacteria out and
make the microbe harder to survive and grow
[23].

Good spreadability indicates a good consistency
[15] as what result showed in the formulated
ointment. Based on the evaluation of the five
evaluators it revealed that the formulated
ointment from Burunganon flower crude extract
has a menthol like fragrance. Menthol like odor
acts as a counter-irritant by imparting a cooling
effect and by initially stimulating nociceptors and
then desensitizing them. Good capacity of the
ointment base in absorption of water implies that
it helps maintain the desired consistency and
efficacy of the ointment [7].

Table 1. Phytochemical screening results of Hyptis capitata Jacq. (Burunganon) flower crude

extract
Secondary metabolites Positive Indicator Result Interpretation
Alkaloids Yellowish Yellowish Positive
Flavonoids Intense yellow Intense yellow Positive
Cardiac glycosides Brown ring Brown ring Positive
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Table 2. Summary of the Physicochemical Properties of formulated ointment from Hyptis
capitata Jacq. (Burunganon) flower crude extract

Physicochemical Properties Observation

Interpretation

Appearance Yellowish
Homogeneity No bubbles
pH 5.15
Spreadability 12.78
Odor Menthol
Water number 46

Yellowish

Good homogeneity
Slightly acidic
Good spreadability
Menthol

Good absorption

Table 3. Chart of the zone inhibition of formulated ointment from Hyptis capitata Jacq.
(Burunganon) flower crude extract

Zone of inhibition against Escherichia coli (mm)

Burunganon ointment
Positive control
Distilled water (- control)

20 mm
20 mm
0 mm

Zone of inhibition against Pseudomonas aeruginosa (mm)

Burunganon ointment 16 mm

Positive control 23 mm

Distilled water (- control) 0 mm
Table 3 shows that formulated ointment from These  findings were call to  more
Hyptis capitata Jacg. (Burunganon) flower crude  physicochemical test such as stability, drug

extract showed an inhibitory effect against
Escherichia coli and Pseudomonas aeruginosa.
Formulated ointment exhibits an average zone
inhibition of 20 mm against Escherichia coli and
an average inhibition of 16 mm against
Pseudomonas aeruginosa. Meanwhile, the
positive control have an average zone inhibition
of 20 mm in three replicates against Escherichia

coli. Moreover, the positive control has an
average zone inhibition of 23 mm, against
Pseudomonas aeruginosa. Results of the

susceptibility test revealed that the formulated
ointment from burunganon crude extract show an
antibacterial property.

4. CONCLUSION

The findings of this study revealed that the crude
extract of Hyptis capitata Jacq. (Burunganon)
flower can be used to formulate an antibacterial
agent. Furthermore, the formulated showed
presence of secondary metabolites indicates that
Burunganon flower crude extract can be used in
a wide range of pharmaceutical application, a
promising candidate for development of bacterial
agents, providing a natural and potentially
effective alternative for combatting infections.
Additionally, it revealed that the formulated
ointment show a good physicochemical property
and it can be used in development of bactericidal
ointment.
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content, non-irritancy, viscosity, and consistency
as well as further characterization of the extract
using UV-vis and FTIR. Formulating ointment
with different amount of extract, using another
type of base and further conduct antibacterial
analysis against other bacteria to further
determine the antibacterial capacity of the
ointment from Burunganon flower.

The development of this new natural ointment is
landmark achievement with wide reaching
implications. This work serves as an gate opener
for the business, agricultural, and medical
sectors, to develop the industry. Each sector
plays a vital role in leveraging this innovation to
enhance patient care, support economic growth,
and promote sustainable practices. By
capitalizing this opportunity, Northern Samar can
improve the quality of life for its resident and
establish itself as a leader in pharmaceutical
innovation and promote conservation and
preservations of these natural resource.

DISCLAIMER (ARTIFICIAL INTELLIGENCE)

Author(s) hereby declares that NO generative Al
technologies such as Large Language Models
(ChatGPT, COPILOT, etc.) and text-to-image
generators have been used during writing or
editing of manuscripts.



Marcedonio et al.; Asian J. Phys. Chem. Sci., vol. 12, no. 3, pp. 10-17, 2024; Article no.AJOPACS.119536

ACKNOWLEDGEMENT

The authors would like to acknowledge the
support from the University of Eastern
Philippines in Catarman, Northern Samar,

Philippines, the funding agency, through the
Special Order No. 33B.1, series of 2023.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Vicencio MCG, Somoraym MJIM. (2023).
Inventory of Medicinal Plants in Northern
Samar. Journal of Coastal Life
Medicine, 11(2), 1405-1431.
https://www.jclmm.com/index.php/journal/a

rticle/view/1176
2. Facey PC, Porter RB, Williams LA. The
chemical composition and Insecticidal

activity of the essential oils from Jamaican
Hyptis Capitata Jacq. In Biologically Active
Natural Products for 21t Century. India:
Research Signpost. 2006;13-19.

3. John R, Sabu KR, Manilal A. Chemical
composition, antioxidant, and mosquito
larvicidal activity of essential oils from
Hyptis capitata Jacq. Journal of
Experimental Pharmacology. 2022;14:
195-204.

4, Botonesan. Hyptis capitata  Jacq.
Philippine Medicinal Plants. Philippines:
StuartXchange, non-profit site supported
by the Art Guild for Education and
Communication Foundation Inc. & the
Pulang Lupa Foundation Inc.

5. Datar MN, Lakshminarasimhan P, Rao
PSN. Hyptis capitata Jacq. (Lamiaceae)-A
new record for northern Western Ghats.
Indian J Forest. 2007;30(3):355-56.

6. Sukanya MK, Suku S, Aruna SR. (2013).
Phytocheical analysis, antimicrobial
screening and anthelminthic properties of
Phyllanthus emblica. International Journal
of Pharma and Bio Science, 4(4)L55-64.

7. Awad EI-Gied AA, Abdelkareem AM,
Hamedelniel EL. (2015). Investigation of
cream and ointment on antimicronial
activity of Mangifera indica extract. Journal
of Advance Pharmaceutical Technology
and Research, 6(2): 53-57.

8. Singhal M, Lapteva M, and Kalia YN.
(2017). Formulation challenges for 21%

16

10.

11.

12.

13.

14.

15.

16.

century topical and transdermal delivery
systems. Expert opinion on drug delivery,
14(6).

Morsy N. Cardiac Glycoside in Medicinal
Plants.Intech; 2017.

DOI:10.55772/65963

Arif MM. Essential oil composition of
Pogostemon paniculatus And Hyptis. India:
University of Calicut; 2007.

Sumitha V, Murugan K, Mini I. Physico-
chemical and phytochemical evaluation of
a medicinal herb Hyptis capitata Jacq.
(Lamiaceae). Trends in Bioscince. 2018;
11(7):1188-93.

Dianito Nathaniel A, Flyndon Mark S
Dagalea, Manuela Cecille G Vicencio,
Karina Milagros C Lim. Physicochemical
properties and antibacterial activity of
biosynthesized silver nanoparticles from
Melothria pendula Linn. (Pipinong-Gubat)
leaf extract. Asian Journal of Chemical
Sciences. 2022;12(1):1-11.
Available:https://doi.org/10.9734/ajocs/202
2/v12i119134.

Dagalea, Flyndon Mark S, Abel Alejandro
U Flores Jr, Franklin E Cortez, Karina
Milagros C Lim. Secondary metabolite
screening of extracted oil from nypa
fruticans wurmb. (Nipa palm). Asian Plant
Research Journal. 2022;9(3):17-24.
Available:https://doi.org/10.9734/aprj/2022/
v9i330208.

Lim Karina Milagros R Cui-, Judy Ann H
Brensis, Flyndon Mark S Dagalea, Marlon
John M Bangco, Maria Rosabel Castillo,
Hannah G Pulga, Mark Gil M Cruz, Jaymar
L Erivera, Feraldine M Chiquito, Tom
Jericho L Abobo, Mary Jane Madario,
Cherry | Ultra. Extraction of ethanol from
nypa fruticans (Nipa) palm fruit. Asian
Journal of Physical and Chemical
Sciences. 2020;8(4):41-45.
Available:https://doi.org/10.9734/ajopacs/2
020/v8i430125.

Maru AD, Lahoti SR. (2019). Formulation
and evaluation of ointment containing
sunflower wax. Asian Journal of
Pharmaceutical and Clinal Research,
12(8).

Dagalea Flyndon Mark S, Karina Milagros
R Cui — Lim. Analysis of biofilms from
biosynthesized zinc oxide nanoparticles.
International Research Journal of Pure and
Applied Chemistry. 2021;22(1):92-97.
Available:https://doi.org/10.9734/irjpac/202
1/v22i130381.



17.

18.

19.

20.

Marcedonio et al.; Asian J. Phys. Chem. Sci., vol. 12, no. 3, pp. 10-17, 2024; Article no.AJOPACS.119536

Khairiyah N, Anam S, Khumaidi A.
Ethnopharmaceutical study of medicinal
plants in the Banggai tribe in Banggai Laut
district, Central Sulawesi  Province.
Galenika Journal of Pharmacy. 2016;2(1):
1-7.
Available:https://doi.org/10.22487/j244287
44.2016.v2.i1.5224

Lobo V, Patil A, Phatak A, Chandra N.
(2010). Free radicals, antioxidants and
functional foods: Impact on human health.
Pharmacognosy Review, 4(8):118-126.

Al Mamari HH. (2021). Phenolic
Compounds: Classification, Chemistry, and
Updated Techniques of Analysis and
Syntehsis.

Miladiarsi, Basir, Nasrawati, Nurlindasari,
Wahdaniar, Irma Ade. Antibacterial activity
test of moringa leaf ethanol extract
ointment of Moringa oleifera Lamk. on
Staphylococcus aureus bacteria. Journal
of Health Sciences and Medical
Development. 2023;2:13-19.

21.

22.

23.

DOI:10.56741/hesmed. v2i01.222.
Sedano-Partida, Martha Santos, Katia
Pereira Carvalho, Wilton Silva-Luz, Cintia

Furlan, Claudia Maria. A  review
of the phytochemical profiing and
biological activites of Hyptis Jacq.:
A brazilian native genus of

lamiaceae. Brazilian Journal of Botany.
2020;43:1-16.
DOI:10.1007/s40415-020-00582-y.
Setyawati T, Narulita S, Bahri IP, Raharjo
GT. A guide book to Invasive alien plant
spesies in indonesia. Indonesia:
Development and Innovation Agency
Ministry of Environment and Forestry
Republic of Indonesia; 2014.

Luki¢ M, Pantelic |, Savic SD. Towards
Optimal pH of the Skin and Topical
Formulations: From the Current State of
the Art to Tailored Products. Cosmetics.
2021; 8(3):69.
Available:https://doi.org/10.3390/cosmetics
8030069

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are
solely those of the individual author(s) and contributor(s) and not of the publisher and/or the editor(s).
This publisher and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions or products referred to in the content.

© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/119536

17


https://www.sdiarticle5.com/review-history/119536

