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Jasminum sambac L. and Plumeria alba L. are known to have antimicrobial properties. This
research was conducted to determine the antimicrobial activity and chemical composition of
crude ethanol extracts from J. sambac and P. alba flowers. J. sambac and P. alba flowers were
obtained, air-dried, and extracted with ethanol. The final J. sambac and P. alba flower ethanol
extracts were prepared in ratios of 1:1, 1:2, and 2:1, with concentrations of 25 and 50 mg/mL,
respectively. Antimicrobial activity was tested against Staphylococcus aureus, Escherichia coli
and Candida albicans. Qualitative phytochemical and Gas Chromatography-Mass Spectrometry
(GC-MS) analyses were conducted to determine the phytoconstituents of the flower extracts.
The maximum inhibition zone of J. sambac and P. alba (1:2) ratio against S. aureus (8.68+0.15
mm) and E. coli (8.59+0.09 mm) was obtained at 50 and 25 mg/mL for 6 h, respectively.
Furthermore, the highest C. albicans inhibition zone of 7.54+0.27 mm was achieved after 24 h
using a 25 mg/mL J. sambac: P. alba (2:1) ratio. The phytochemical analysis showed that both
flower extracts contained tannin, flavonoid, saponin, and phenol. After that, GC-MS analysis of
J. sambac revealed 24 compounds, the majority of which were made up of 9,12,15-
octadecatrienal, octadecanoic acid, and 9,12-octadecadienoic acid. There were 44 compounds
with a higher percentage of cyclohexanol, octadecanoic acid, and squalene in the Plumeria alba
GC-MS analysis. The findings of this study suggest that ethanol extracts of J. sambac and P.
alba flowers could be employed as antibacterial agents.
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Introduction

The emergence and spread of antimicrobial resistance
(AMR) among microbial pathogens is a serious threat to public health
and presents major challenges worldwide.*® A critical contributor to
the increasing resistance against antimicrobial agents is the
inappropriate and excessive use of antimicrobials.”® Hence, several
studies are currently ongoing to discover new antibiotics. The ultimate
goal is to provide antimicrobial medicines that are both appropriate
and effective. New antimicrobials from plants have become an
interesting area of research. Plants are known to synthesize various
secondary metabolites referred to as phytochemicals that have disease
prevention properties. The essential benefits of plant-derived products
are their clinical efficacy and minimal to no side effects.®*° Medicinal
plants are rich in secondary metabolites, including alkaloids,
flavonoids, glycosides, tannins, steroids, and other relatively active
metabolites, which are used as medicine in the pharmaceutical
industry.** ™ Jasminum sambac L. belongs to the Oleaceae family that
grows in the tropical and subtropical regions. This flower, which is
also known as lily jasmine, is commonly used to make garlands,
bouquets, perfumes, cosmetics, food products, and medicinal herbs.**
!5 Studies have shown that phytochemical analysis of J. sambac L. leaf
extracts reveals the presence of alkaloids, flavonoids, glycosides,
steroids, tannins, terpenoids, and saponins.™®
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Plumeria alba L., one of the flowers in the Apocynaceae family, is an
interesting plant to be explored for its ornamental characteristics,
fragrant, and medicinal applications. Plumeria extract's structure,
extraction, isolation, and chemical components must all be identified
before it can be utilized for pharmacological uses.” Previously, the
activities of a combination of J. sambac and P. alba flower extracts
have not been comprehensively studied. Therefore, the present study
was conducted to investigate the in vitro antimicrobial activities of a
combination of crude ethanol extracts of J. sambac and P. alba
flowers. The chemical composition of J. sambac and P. alba flowers
was also determined.

Materials and Methods

Source of flowers

Jasminum sambac and Plumeria alba flowers were collected from the
Sleman region of Yogyakarta, Indonesia (7° 43' 17.3" S and 110° 20’
04.7" E) in January 2021. Both flowers were identified at the
Taxonomy Laboratory, Department of Biology Education, Faculty of
Mathematics and Natural Sciences, Universitas Negeri Yogyakarta,
Indonesia with identification numbers of 011/taxo/2021 and
012/taxo/2021, respectively.

Preparation of flower extracts

The air-dried J. sambac and P. alba flowers were extracted at room
temperature with 96% ethanol (100 g of plant material in 500 mL of
ethanol for each extraction). The final ethanol extract of each flower
was filtered using a filter paper (Whatman No. 1) and evaporated at
40°C using a rotary vacuum evaporator (Buchi R-114, Switzerland).

Sources of bacterial and fungal strains and culture conditions

Two bacteria (Staphylococcus aureus ATCC 25923 and E. coli ATCC
32518) and one fungus (Candida albicans ATCC 10231) as test
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organisms were obtained from the Microbiology Laboratory, Public
Health, and Nursing Department, Faculty of Medicine, Universitas
Gadjah Mada, Indonesia. Phenotypic characteristics were used to
identify the test organisms. Bacterial and fungal growth were
maintained in nutrient agar (NA, Oxoid) and potato dextrose agar
(PDA, Oxoid), respectively. Before inoculum preparation, the bacteria
were grown aerobically at 37°C for 24 h in nutrient broth (NB), and
the fungus was grown aerobically at 37°C for 48 h in potato dextrose
broth (PDB).

Antimicrobial activity of flower extracts

The antimicrobial sensitivity testing was conducted on the J. sambac
and P. alba flower extracts using the agar disk diffusion method.™ The
ratios of J. sambac: P. alba flower ethanol extracts were 1:1, 1:2, and
2:1. This study used 25 and 50 mg/mL concentrations of J. sambac
and P. alba flower ethanol extracts. In detail, each concentration
consisted of 25 and 50 mg of flower ethanol extracts in 1 mL of 1 %
dimethyl sulfoxide (DMSO, Merck). An aliquot of 100 pL of each
bacterial and fungal culture was spread uniformly on NA and PDA
plates. A paper disc (Oxoid) containing 100 pL of the extract solution
was placed on the agar. The inhibition zone diameters around each
disc were measured after incubating for 3, 6, and 9 h for the test
bacteria and 16, 24, 32 h for the test fungi. The bioassay was
performed in triplicate to calculate the mean value. For comparative
purposes, chloramphenicol (1 mg/mL) and antifungal nystatin
(100,000 1U/mL) were included as positive controls in the assay.

Chemical composition analysis of flower extracts

The chemical composition of the crude ethanol extracts of the J.
sambac and P. alba flowers was determined by phytochemical
screening and gas chromatography-mass spectrometry (GC-MS).
Preliminary phytochemical screening for identifying tannin, flavonoid,
saponin, and phenolic content was carried out according to a modified
protocol.®? Individual qualitative detections were performed to
determine the presence of different constituents. The tannin test was
carried out by dissolving 1 mL of the extract, which was heated for
several minutes in the test tube. Then, a few drops of 1% FeCl; were
added. Tannins were detected in the extract by the production of a
greenish-brown or blackish-purple color. The flavonoids test was
conducted by adding 1 mL of extract with a few drops of 10% NaOH.
Flavonoids were present, as evidenced by the formation of the orange
solution. Saponin content was determined by boiling 1 mL extract in
10 mL of water in a water bath. The filtrate was shaken and allowed to
stand for 15 minutes. The formation of stable foam showed the
presence of saponins. One milliliter of the extract was dissolved in 1%
NaCl and 10% gelatin to perform the phenolic test. The presence of
phenolic compounds was revealed by the production of a white
precipitate.

The GC-MS analysis was conducted at the Organic Chemistry
Laboratory of the Universitas Gadjah Mada, Indonesia. The extracts
were evaluated with a modified GCMS-QP2010S (Shimadzu, Japan)
to detect volatile chemicals, identify molecular weights, and determine
molecular formulae.???> A sample volume of 2 pL was injected in a
splitless mode into the gas chromatograph fitted with an Rtx 5 MS
coated with 5% diphenyl and 95% dimethy! polysiloxane with a film
thickness of 0.25 pum, a length of 30.0 m, and a diameter of 0.25 mm.
Helium was used as a carrier gas with a flow rate of 28 mL per
minute. The injector temperature was set at 300°C. The electron
impact of mass spectra has ionization energy of 70 eV. The initial
oven temperature was set at 70°C and held for 8 min, and then
increased at a rate of 5°C/min to attain 300°C (held for 26 min). The
compounds were identified by comparison of mass spectra data
obtained from the sample and purely commercially available standards
injected under the same conditions. The overall spectrum was
interpreted and the spectrum components were analyzed based on the
database of the National Institute of Standards and Technology (NIST)
available at the NIST library. Relative amounts of components,
expressed in percentages, were calculated by a normalization
procedure according to peak area in the total ion chromatogram.
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Statistical analysis

The experiments were carried out in triplicates, and the values are
expressed as the mean + standard deviation (SD). Statistical analysis
for antimicrobial activity was performed using SPSS 26.00 (IBM
Corporation, Armonk, NY, USA). Comparisons among multiple
groups were done using analysis of variance (ANOVA) with a p-value
lower than 0.05 to be considered statistically significant.

Results and Discussion

Antimicrobial activity of flower extracts

The inhibition zones (Tables 1-3) against gram-positive bacterium (S.
aureus), gram-negative bacterium (E. coli), and one fungus (C.
albicans) were measured in millimeters (mm). The mean inhibition
zones produced by the extracts in the disc diffusion ranged from 0 to
8.68 mm. These results show moderate antimicrobial activity (8 - 10
mm inhibition zone) for both test bacteria and fungus. The floral
extracts significantly (p < 0.05) inhibited bacterial and fungal growth
at a lower level than the positive controls, chloramphenicol, and
nystatin. Since the majority of gram-positive and gram-negative
bacteria are resistant to many antibiotics, chloramphenicol was used as
the positive control in the antibacterial assay.” The negative control
was the solvent (1% DMSO) used for each extract, and they showed
no inhibition. This observation is consistent with a previous finding
that discs treated with 1% DMSO solvents had no inhibitory zone.
Meanwhile, ethanol-soluble extract and 70% aqueous ethanol extract
had better antibacterial activity.** It was discovered that S. aureus had
the strongest growth inhibition, followed by E. coli and C. albicans. In
addition, the antibacterial activity of plant extracts against gram-
positive bacterium was compared to gram-negative bacterium in this
study. Antimicrobial activity is frequently linked to variations in cell
wall structure between gram-positive and gram-negative bacteria. E.
coli possesses an outer membrane that serves as a major barrier to
prevent the permeability of antimicrobial molecules.”®* One of the
most important parameters for efficient antibacterial agent application
is extract concentration. The antibacterial properties of the plant
extract increased with increasing concentration, according to the
findings. For all of the test microorganisms, 50 mg/mL ethanol
extracts of J. sambac and P. alba flower ethanol extracts inhibited
growth more than 25 mg/mL. Ninkuu et al. published a study that
supports these findings. It was reported that the inhibition zones
decreased with decreasing extract concentration.”” Because the
presence of various chemicals effectively resists bacterial and fungal
growth, a high concentration of plant extracts has a larger inhibitory
effect. The results of the present investigation show that antibacterial
activity is not proportional to incubation time. For bacteria and fungi,
the antibacterial activity of ethanol extracts increased steadily with
increasing contact time, up to 6 and 24 h. Nevertheless, antimicrobial
activity did not increase and remained nearly constant after 12 and 32
h of incubation. As a result, it may be concluded that ethanol extracts
of J. sambac and P. alba flowers inhibit (rather than kill) S. aureus, E.
coli, and C. albicans. These extracts inhibited bacteria and fungi from
growing or reproducing. The highest inhibition zone diameter of S.
aureus (8.68 + 0.15 mm) was obtained using a 1:2 ratio of J. sambac
to P. alba at concentrations of 50 mg/mL for 6 h of incubation. The
greatest E. coli inhibition zone diameter was 8.59 + 0.09 mm when the
ratio of J. sambac: P. alba was 1:2 and the concentration was 25
mg/mL for 6 h of incubation. Furthermore, the largest C. albicans
inhibitory zone diameter (7.54 + 0.27 mm) was achieved with a 2:1
ratio of J. sambac to P. alba at a dosage of 25 mg/mL for 24 h. The
antimicrobial activity of the combined extracts is observed to be
higher than that of each extract. Naturally occurring combinations of
these compounds can be synergistic and often result in crude extracts
having higher antimicrobial activity than the purified individual
constituents. In another case, the mean zone of inhibition produced by
J. sambac extract against B. subtilis, B. cereus, S. aureus, E. coli, P.
aeruginosa, A. niger, A. flavus, and C. albicans was in the range of 5 -
27 mm.? It was observed that P. alba flower extract has antibacterial
activities against E. coli, P. vulgaris, S. aureus, K. pneumoniae, P.
aeruginosa, S. saprophyticus, E. faecalis, S. marcescens,
Propionibacterium acnes, and C. albicans, up to 24 mm.?
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Table 1: Antibacterial activity of Jasminum sambac L. and
Plumeria alba L. flower extracts in different combinations and
concentrations against Staphylococcus aureus ATCC 25923
for 3, 6, and 9 h of incubation.

Concentration  Time Inhibition
(mg/mL) (h)

A 25

Treatment
zone (mm)

6.49 +0.07%
7.23+0.25"
6.79 +0.20°
6.67 + 0.05°
7.96 +0.12°
7.29 +0.19%
6.50 + 0.10%
7.06 + 0.09"
7.33+0.31%
7.05 + 0.02°
8.10 + 0.09°
8.17 + 0.13°
6.12 +0.10°
7.46 +0.21°
7.13 +0.26™
6.62 + 0.09°
8.10 + 0.09°
7.29 +0.07%
6.49 +0.10%
7.15 +0.12"
7.42 +0.15°
7.23 +0.12
8.68 + 0.15°
8.19 + 0.07°
6.55 +0.12
6.89 +0.31°
7.03 +0.20"
6.41 +0.13°
7.89 +0.13°
7.14 +0.19%
0.00 +0.00°
0.00 +0.00°
0.00 + 0.00°
10.32 +0.22¢
11.13 +0.62¢
10.18 +0.25

50

50

50

50

50

Control (-)

Control (+)

D W O OO W O©W O W O©W O W O©W O W W O W O© O W ©W O W O O W O O W O O W © o w

©

Values are presented as mean +SD. Different superscripts following
values indicate significant difference (p<0.05); Combination
treatments of Jasminum sambac L: Plumeria alba L flower ethanol
extract are A: 3:0; B: 0:3; C: 1:1; D: 1:2; E: 2:1; Control (-): 1%
DMSO; Control (+): Chloramphenicol (1 mg/mL)

ISSN 2616-0684 (Print)
ISSN 2616-0692 (Electronic)

Table 2: Antibacterial activity of Jasminum sambac L. and
Plumeria alba L. flower extracts in different combinations and
concentrations against Escherichia coli ATCC 32518 for 3, 6,
and 9 h of incubation.

Treatment Concentration ~ Time Inhibition
(mg/mL) (h)  zone (mm)
A 25 6.06 £ 0.10°
7.38 +0.12°
6.98 + 0.11°
7.21 +0.09°
8.03 +0.03¢
6.98 + 0.11°
7.08 +0.08°
7.64 +0.51°
6.87 +0.20°
7.56 +0.07¢
8.12 +0.15%
8.19 + 0.07°
7.19+0.18°
7.80 +0.23°
6.76 +0.21™
7.69 +0.14¢
8.08 +0.12¢
7.86 + 0.05°
7.92 +0.12°
8.59 + 0.09¢
7.51 +0.02¢
8.20 + 0.19"
8.41 +0.02
8.57 + 0.42°
7.13 + 0.09°
8.02 +0.07¢
6.49 + 0.07°
7.68 +0.19¢
8.27 + 0.08%
6.66 + 0.34"
0.00 + 0.00%
0.00 + 0.00%
0.00 + 0.00%
11.72 +0.19¢
13.12 +0.51"
13.34 + 0.08"

50

50

50

50

50

Control (-)

Control (+)

D W O©W OO W W OO W W O W O©W O W W O W O© O W © O W O O W O© O W O O w © o w

(o]

Values are presented as mean +SD. Different superscripts following
values indicate significant difference (p<0.05); Combination
treatments of Jasminum sambac L: Plumeria alba L flower ethanol
extract are A: 3:0; B: 0:3; C: 1:1; D: 1:2; E: 2:1; Control (-): 1%
DMSO; Control (+): Chloramphenicol (1 mg/mL)
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Table 3: Antifungal activity of Jasminum sambac L. and
Plumeria alba L. flower extracts in different combinations and
concentrations against Candida albicans ATCC 10231 for 16,
24, and 32 h incubation.

Concentration  Time Inhibition
Treatment
(mg/mL) (h) zone (mm)
A 25 16 0.00 + 0.00*

24 7.11+0.15%
32 6.60 +0.13"*
50 16 6.41+0.17°
24 7.11+0.10%
32 6.71+0.54™*
B 25 16 0.00 +0.00°
24 6.78+0.17™
32  6.49+0.11™
50 16 7.02+0.14°
24 6.91+0.07%
32 6.47+0.03™
C 25 16  0.00 + 0.00%
24 754+0.27°
32 7.00+0.24°
50 16 7.13+0.12°
24 7.33+0.32%
32 6.98+0.19%
D 25 16 0.00 + 0.00°
24 7.29+0.18%
32 7.03+0.35°
50 16 6.67 +0.15°
24 7.01+0.17%
32 6.96+0.39%
E 25 16  0.00 + 0.00%
24 6.52+0.10°
32  6.40+0.22°
50 16 6.13+0.15°
24 6.61+0.16™
32 6.59 +0.05"*
Control (-) 16 0.00 + 0.00°
24 0.00 + 0.00°
32 0.00+0.00%

Control (+) 16 0.00 + 0.00°%
8.13 +
24 h
0.23
7.91+
32 .
0.25

Values are presented as mean+SD. Different superscripts following
values indicate significant difference (p<0.05); Combination
treatments of Jasminum sambac L: Plumeria alba L flower ethanol
extract are A: 3:0; B: 0:3; C: 1:1; D: 1:2; E: 2:1; Control (-): 1%
DMSO; Control (+): Chloramphenicol (1 mg/mL)
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Different experimental conditions, such as microbial strain, cell state,
temperature, pH, contact time, cell density, plant extracts'
concentration, nature of biologically active chemicals, the extraction
process, and solvent type, may account for the different results.

Chemical composition of flower extracts

The antimicrobial activity of the extract is due to the presence of
phytochemical compounds. The qualitative chemical examinations of
both J. sambac and P. alba flower ethanol extracts revealed the
presence of tannin, flavonoid, saponin, and phenol. Many studies have
investigated the phytochemicals of J. sambac, which reveal the
presence of alkaloids, flavonoids, terpenoids, carbohydrates, proteins,
phenols, tannins, saponins, and phytosterols.*®** The antibacterial
mechanisms of flavonoids are primarily caused by inhibition of
nucleic acid synthesis; inhibition of cytoplasmic membrane function,
which affects biofilm formation, porins, permeability; and interaction
with some key enzymes, such as quercetin, which increases bacterial
cell membrane permeability.*? Besides, flavonoid compounds showed
a positive correlation with the extracts' antimicrobial activity.*
Flavonoids produce complex compounds with extracellular proteins,
causing bacterial and fungal cell membrane integrity to be disrupted.
Tannin's antibacterial activity is based on its capacity to shrink
bacterial and fungal cell walls or membranes after interfering with
permeability. Cell permeability disruption prevents cells from
performing vital functions, obstructing or even Killing microbial
development. By precipitating protein, phenolics possess antibacterial
and antifungal properties.”® Flavonoids, alkaloids, saponins, and
tannins are the major antimicrobial metabolites found in crude ethanol
fractions.* The antimicrobial activity of plant extracts is also caused
by bioactive compounds that can inactivate several microbial enzymes
and transmembrane transport proteins.*

The volatile chemical compositions were analyzed by GC-MS, and the
components were identified using retention times, computer matching
with the NIST library, comparison of the pattern with those described
in the literature, and, in the case of major components, comparison
with the authentic sample. The GC-MS chromatogram analysis of the
ethanol extract of J. sambac flower showed 24 peaks, which indicates
the presence of 24 phytochemical constituents (Figure 1). By
comparing the mass spectra of the constituents with the NIST library,
the 24 phytocompounds have been characterized and identified as
presented in Table 4. The most prevalent compound was 9,12,15-
octadecatrienal (19.40%), followed by octadecanoic acid (14.14%),
9,12-octadecadienoic  acid  (11.15%), silane (11.14%), and
tetradecanoic acid (9.64%). The 9,12,15-octadecatrienal is in the class
of organic compounds known as long-chain fatty alcohols that have
antibacterial properties.*** Silanes are the silicon homologs of
carbon-based alkanes. It is an organic contact-killing agent that
possesses a broad spectrum of antimicrobial activities with low
cytotoxicity. 3 Tetradecanoic acid, as a result, is a common saturated
fatty acid with antibacterial properties.”’ A total of 44 chemicals were
identified in P. alba flowers using GC-MS analysis, as shown in
Figure 2. Table 5 displays the chemical constituents with their
retention time (RT), molecular weight (MW), and concentration (%),
where the predominant compounds are cyclohexanol (25.77%),
octadecanoic acid (11.77%), squalene (9.73%), 9,12-octadecadienoic
acid (8.51%), and trans-2-tridecenal (7.89%). Cyclohexanol is often
utilized as a promoter in the production of ester prodrugs. Several
plant-derived cyclohexenes have been found to have biological
activity, including antibacterial action.*** Octadecanoic acid, which is
also observed in J. sambac extract, has activity against
microorganisms.***® Squalene is a natural antimicrobial peptide that is
also known as 2,6,10,14,18,22-tetracosahexaene.*®*” The compound,
9,12-octadecadienoic acid, also has antibacterial and antifungal
properties.*®* Trans-2-tridecenal is also an aldehydic, fatty, floral-
tasting molecule with antibacterial activities.**** The chemicals found
in the J. sambac flower in this study differ slightly from those
previously reported.>* Moreover, these findings differ in certain
ways from previous reports on the study of P. alba flower extract.**®’
Compound diversity could be influenced by changes in plant species,
geographic location, biotic and abiotic factors affecting plant growth,
solvent type, and extraction procedures.
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Figure 1: GC-MS chromatogram of Jasminum sambac L. ethanol flower extract.

Table 4: Phytochemical constituents of ethanol extract of Jasminum sambac L. flowers

No RT Identified components Molecular weight Peak (%0)
1 27.006  1,3,6,10-Dodecatetraene 204 0.65
2 34436  4-Acetoxy-3-methoxycinnamic acid 236 1.28
3 35.655  1H-Purine-2,6-dione 194 7.75
4 36.208  2-Nonanone 158 0.58
5 37.744  Octadecanoic acid 284 14.14
6 38.072  Tetradecanoic acid 256 9.64
7 39.214  1,6,10-Dodecatrien-3-0 222 2.66
8 40.093  Dodecyne 166 1.21
9 40.216  5-Octadecenoic acid 296 1.93
10 41.025  2-Octena 126 0.41
11 41.150  Propane 122 2.05
12 41.225  Bicyclo 124 0.53
13 41.376  9,12-Octadecadienoic acid 294 11.15
14 41517  9,12,15-Octadecatrienal 262 19.40
15 41924  Hexadecanoic acid 284 2.09
16 43.390  Silane 414 11.14
17 43.757  Dodecane 170 0.91
18 45.061  1-Hexacosanol 382 1.39
19 45158  Octadecane 296 0.95
20 47.985  9-Octadecenamide 281 0.77
21 48.124  1,2-Benzenedicarboxylic acid 390 7.01
22 52.268  2,6,10-Dodecatrien-1-ol 222 2.06
23 61.650  9,12-Octadecadienoic acid 294 0.17
24 65.092  Acetaldehyde 112 0.12
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Table 5: Phytochemical constituents of ethanol extract of Plumeria alba L. flowers

No RT Identified components Molecular weight Peak (%0)
1 18.841  Benzaldehyde 120 0.58
2 23.225  5-Methyl-1,3-cyclohexanedione 126 0.25
3 23.342  2-Pentene, 4-bromo 148 0.63
4 33.004  1,8-Nonadiyne 120 0.32
5 33.293  Octadecanoic acid 284 0.78
6 33.840 Hexadecanoic acid 284 0.55
7 34575  4-Nonene 171 0.27
8 35.567  Silane 414 0.55
9 35.891  Benzoic acid 228 0.87
10 36.066  Tetradecane 198 0.45
11 36.682  Pentadecanoic acid 270 0.24
12 36.983  1-Hexadecen-1-ol 282 0.31
13 37.242  Octanoic acid 236 0.39
14 37.776  Octadecanoic acid 284 11.77
15 38.109  Tetradecanoic acid 256 6.58
16 38.924  1,6,10-Dodecatrien-3-ol 222 0.29
17 39.602  Hexadecane 260 0.51
18 40.089  1-Nonene 168 0.83
19 40.199  9-Hexadecenoic acid 268 0.26

20 40.642  Di-2-Benzothiazole disulfane 332 0.32

21 41240  Oleic Acid 282 6.74

22 41.419  9,12-Octadecadienoic acid 294 8.51
23 41530  Trans-2-Tridecenal 196 7.89
24 41.773  Oxacyclotetradecane-2 240 0.81
25 41926  Tetradecanoic acid 256 121
26 44250  1-Nonanol 144 0.50
27 45.050  1-Eicosanol 298 0.32
28 45.428  Hexadecanoic acid 284 0.59
29 47975  Cyclopentadecanol 226 0.24
30 48.122  1,2-Benzenedicarboxylic acid 390 1.79
31 48.426  1-Decene 140 0.40
32 48.678  Hexadecanoic acid 284 0.52
33 49.893  1-Tetracosanol 354 0.27
34 51.310  Hexanoic acid 198 0.33
35 51.660  2-propenyl hexanoate 156 1.32
36 52.312  Squalene 410 9.73
37 52.849  1-Hexacosanol 382 1.06
38 54.474  2-propenyl octanoate 184 0.57
39 56.417  d-Nerolidol 222 0.37

40 62.519  9,12,15-Octadecatrienoic acid, 436 0.50

41 63.514  Cyclopentaneundecanoic acid 254 0.49

42 64.333  Farnesol 222 0.29

43 65.001  Acetic acid 102 3.00

44 66.581  Cyclohexanol 196 25.77
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Figure 2: GC-MS chromatogram of Plumeria alba L. ethanol flower extract.
Conclusion

The findings of this study reveal that the combined J. sambac and P.
alba flower extracts have different antimicrobial effects on bacteria
and fungi. The highest inhibition zone diameter against S. aureus was
obtained at 50 mg/mL of J. sambac: P. alba (1:2) for 6 h. Both flower
extracts contained tannin, flavonoids, saponin, and phenolic
compounds. The phytochemical screening of J. sambac and P. alba
flower extracts reveals 24 and 44 compounds, respectively. Some of
the identified compounds in the flower extracts are known to be
bioactive compounds with antimicrobial activities. Although, the
structure-activity relationship has yet to be proven, this study may
serve as a basis for further investigation. Further studies are required
to develop a suitable formulation and to determine the in vivo
capabilities of J. sambac and P. alba flower extracts.
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