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 Muntingia calabura is a medicinal plant commonly found along 
roadsides in Malaysia and is traditionally believed to possess various 
therapeutic activities. Although it has been widely utilised in traditional 
medicine and several pharmacological properties have been reported, 
most studies have relied on crude extracts without detailed 
characterisation of the bioactive constituents. Therefore, the present 
study aimed to identify the bioactive compounds in the fruit, leaves, and 
stem bark using Gas Chromatography-Mass Spectroscopy (GC-MS). 
Each part of the plant was extracted using the Soxhlet technique and 
hexane and petroleum ether as a solvent. GC-MS analysis revealed 
seven (7) compounds using petroleum ether and ten (10) compounds in 
hexane extract in fruit parts; ten (10) compounds in petroleum ether and 
seventeen (17) compounds using hexane in leaf parts; and ten (10) 
compounds in petroleum ether and fifteen (15) compounds using hexane 
in stem bark parts. The prime compound found in fruit is 2-Methyl-Z, 
Z-3,13-octadecadienol (64.27%) using petroleum ether, while it is L-
(+)-Ascorbic acid 2,6-dihexadecanoate (29.95%) when using hexane. 
For leaves, both solvents showed a similar most extracted compound, 
which is 9-Octadecenoic acid, 1,2,3-propanetriyl ester (42.29% with 
petroleum ether and 25.34% with hexane). In stem bark, the most 
extracted compound is 2-Methyl-Z, Z-3,13-octadecadienol (29.88%) 
(fatty alcohol) for petroleum ether, while for hexane extract, it is 2H-1-
Benzopyran-6-ol,3,4-Dihydro-2,5,7,8-Tetramethyl-2-(4,8,12-Trimethyl 
Tridecyl) (31.88%). These findings indicate the diverse bioactive 
compound was found in different parts of Muntingia calabura, 
emphasising the need for further pharmacological and biological studies 
to validate its therapeutic claim. 
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1. INTRODUCTION 

Medicinal plants are an important source of several bioactive compounds, which are believed to treat 
various diseases in humans. Based on data from the World Health Organisation (WHO), it is estimated that 
80% of developing countries rely on medicinal plants due to their easy accessibility and inexpensiveness. 
Therefore, the search for the potential of medicinal plants has led to the discovery of novel therapeutic 
drugs against various diseases (Vankudoth et al., 2022). 

Gas chromatography is a valuable instrument used nowadays to identify novel bioactive compounds 
from medical plants with therapeutic properties with the aim of discovering a new lead potential drug. The 
identified compounds can be used in various applications, for example, pharmaceuticals, cosmeceuticals, 
forensic applications and the food industry. In addition, identifying the bioactive compounds from different 
parts leads to an additional investigation of biology and pharmacology because different potent bioactive 
compounds could treat different diseases (Uma et al., 2009; Vankudoth et al., 2022). 

Muntingia calabura (M. calabura), widely known as Kerukup Siam in Malaysia, belongs to the family 
of Muntingiaceae and is an indigenous plant of Central America and commonly found in Indonesia, 
Malaysia, Philippines, China, India, and Brazil. In Malaysia, this plant can be found easily on the roadside 
and can be categorised as a neglected plant. It has been used since ancient times against several illnesses, 
for example, cough, flu and fever, and possesses high therapeutic activities like antioxidants, antiseptics, 
anti-inflammatories, antimicrobials, antihypertensives, antihyperglycemics, gastroprotectives, laxatives, 
and anti-gout properties (Krishnaveni et al., 2015; Rezeki et al., 2023; Taslim et al., 2023; Gunny et al., 
2024; Widodo et al., 2024). However, the current research on the antioxidant and antidiabetic properties of 
M. calabura extract revealed that it could act as an amylase inhibitor, and the molecular docking results 
suggest that quercetin, which is one of the flavonoids, might be a potent inhibitor of α-amylase (Gunny et 
al., 2024). Meanwhile, the phytochemical profiling of M. calabura showed that the extract contains several 
bioactive compounds, for example, phlobatannins, flavonoids, tannins and alkaloids (Ariffin et al., 2022; 
Nghi et al., 2025). Other studies also revealed the presence of gallic acid, which is known for its strong 
antioxidant activities that lead to various therapeutic properties (Muniyappan et al., 2022). Other than that, 
the leaf extract of M. calabura possesses a protective effect on the pancreas by inhibiting the mechanism 
of β-cell necrosis in the islet of Langerhans and is found to have immunomodulatory activity by reducing 
the inflammation. Both these two (2) activities are important and beneficial in the management of diabetes 
mellitus (Hassan et al., 2024). 

Based on the literature, there are three (3) parts of the plant that are widely used as a therapeutic agent, 
which are fruit, leaves and bark. The fruit part has been documented to possess antioxidant, anti-
inflammatory and antibacterial properties; the leaves have been reported to have antinociceptive, 
cardioprotective, anti-platelet aggregation, antipyretic, antioxidant and anti-inflammatory properties, while 
the bark part has shown cytotoxic and antibacterial properties. Taken together, these parts represent the 
most traditionally utilised components and exhibit the most valuable pharmacological potential for further 
exploration (Mahmood et al., 2014). 

Even though there is widely documented research on the therapeutic activities of M. calabura, most 
studies have relied on crude extracts without detailed characterisation of the bioactive constituents. To the 
best of our knowledge, the present is the first report which analyses the phytochemical compositions of 
fruit, leaves and stem bark of M. calabura originating from Bukit Besi, Dungun. The phytochemical 
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composition of medicinal plants is known to be influenced by various environmental factors such as soil 
composition, climatic conditions, and altitude (Rawat et al., 2025). These factors may alter the biosynthesis 
and accumulation of bioactive metabolites, thereby affecting the therapeutic properties of the plant. Hence, 
the focusing on M. calabura samples collected from Bukit Besi is relevant, as the unique rural environment 
of this area may contribute to variations in the phytochemical profile and potential biological activities 
compared to plants grown elsewhere. 

Therefore, this current study aimed to screen the potential bioactive compounds of the fruit, leaves 
and stem bark of the M. calabura originating from the rural area of Bukit Besi, Dungun, using GC-MS 
analysis. The conventional Soxhlet extraction method was chosen, while hexane and petroleum ether were 
used as solvents. This preliminary study will serve as a novel insight for further exploration of the 
therapeutic activity of this plant, which originated from Bukit Besi, Dungun, Terengganu. 

2. MATERIAL AND METHOD 

2.1 Collection of plant material 

Fresh parts of M. calabura (fruits, leaves, and stem) were collected from Kampung Besul, Bukit Besi, 
Dungun, and Terengganu (GPS coordinate: 4.7500° N, 103.1967° E). The collected fresh parts samples 
were washed thoroughly with distilled water to remove dust, then proceeded to be ground using a grinder 
and kept in an airtight glass container for further processing. 

2.2 Extraction process 

Ten (10) grams of each part of M. calabura were placed into cylindrical thimbles. The sample-filled 
thimbles were kept in the cylindrical sample holder in the Soxhlet apparatus and filled with 250 mL of 
hexane. The crude extract was collected after the complete extraction process, and the remaining solvents 
were evaporated using a rotary evaporator. The crude extract was kept in a bottle sample at 4 °C, composed 
of extract/solvent (1:2), and subjected to further analysis. All steps were repeated using a different solvent, 
which is petroleum ether. 

2.3 Gas chromatography-mass spectrometry (GC-MS) analysis 

The phytochemical investigation of fruits, leaves, and stem bark of M. calabura was performed using 
Shimadzu QP2010 gas chromatography and mass spectrometry (GC-MS). Experimental conditions of the 
GC-MS system were as follows: the column used was Rtx-5MS (30 m, ID: 0.25 mm and film thickness of 
0.25 µm). A sample size of one (1) µL of each extract was injected separately for analysis, and helium was 
used as a carrier gas at 1.2 mL/minute. The oven temperature was programmed from 70 to 280 °C 
(5 °C/minute), with an injector split ratio of 72.6 and a pressure of 14.0 kPa. The flow rate was  
40 mL/minute, and the flow within the column was 0.50 mL/minute. A tentative identification of the 
compounds was performed based on the comparison of their relative retention time and mass spectra with 
those of the NIST11 reference library data of the GC-MS system. 
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3. RESULT AND DISCUSSION 

The presence of bioactive compounds in the fruits, leaves, and stem bark of M. calabura was evaluated 
using gas chromatography-mass spectroscopy (GC-MS). Fig. 1 showed the spectrum from the extract of 
M. calabura’s fruits. The extraction process using different solvents yielded different extracted compounds. 

 

Fig. 1: GC-MS spectrum of fruits’ part of M. Calabura; (a) Soxhlet extraction using petroleum ether (b) Soxhlet 
extraction using hexane 

Source: Authors’ own data 

3.1 Determination of bioactive compounds from fruits part of M. calabura 

In the extract of the fruit’s part using petroleum ether, there are seven (7) compounds that have been 
identified, and the most extracted bioactive compound is 2-Methyl-Z, Z-3, 13-octadecadienol (64.27%) 

(b) 

(a) 
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(Fig. 1a), while the extraction using hexane exhibited ten (10) different bioactive compounds, with L-(+)-
Ascorbic acid 2,6-dihexadecanoate when using hexane (29.95%) (Fig. 1b) being the most extracted 
phytochemical compound. The data tabulated in Table 1 indicates that the extraction of  
M. calabura’s fruit yielded various types of bioactive compounds, and different types of solvents will result 
in the different extracted bioactive compounds even if both solvents are non-polar solvents. The major 
compounds extracted using petroleum ether are fatty acid esters and long-chain alcohols, while in hexane 
extract are fatty acid esters and vitamin derivatives. 2-Methyl-Z, Z-3, 13-octadecadienol is categorised as 
an alcoholic compound, whereas L-(+)-Ascorbic acid 2,6-dihexadecanoate (29.95%) is a derivative of 
ascorbic acid (vitamin C) and has been found to exhibit antibacterial properties against Proteus mirabilis, 
Streptococcus pneumonia, Escherichia coli, and Staphylococcus aureus (Karthikeyan et al., 2014). While 
2-Methyl-Z, Z-3, 13-octadecadienol has been reported to show anti-cancer activities (Varnakulendran & 
Elango, 2019). Both solvents exhibited the ability to extract fatty acids, and their esters with hexane showed 
a potential to extract a greater abundance and diversity of these compounds. 

Table 1: Phytochemical compounds detected in the extraction of fruit of M. calabura using petroleum ether and hexane 

Peak # Retention 
time 

Name of the compound Molecular 
formula 

Peak area 
(%) 

Petroleum ether 

1 35.85 Hexadecanoic acid 1-(hydroxymethyl)-1 2-ethanediyl ester C3H68O5 22.98 
2 37.99 Oleic acid, 3-hydroxypropyl ester C21H40O3 0.5 
3 38.80 2-Methyl-Z,Z-3, 13-octadecadienol C19H36O 64.27 
4 39.15 Glycidol stearate C21H40O3 6.30 
5 41.38 6-Ethyl-3-trimethylsilyloxydecane C15H32 1.61 
6 43.32 Diethyl n-hexadecyl malonate C23H44O4 2.30 
7 46.88 9-Octadecenal C18H34O 2.04 

Hexane 

1 49.39 Cis-10-Heptadecanoic acid C17H32O2 5.44 
2 50.37 L-(+)-Ascorbic acid 2,6-dihexadecanoate (29.95%) when using hexane C38H68O8 29.95 
3 52. 38 Glycidol stearate C21H40O3 3.39 
4 52.70 9-Octadecenoic acid, (E)- C18H34O2 27.67 
5 52.93 Octadecanoic acid C18H36O2 3.78 
6 54.40 Glycidol stearate C21H40O3 4.15 
7 54.79 9-Octadecenoic acid, 1,2,3 propanetriyl ester, (E,E,E)- C57H104O 2.53 
8 55.18 Hexadecenoic acid, 2-hydroxy-1-(hydroxymethyl) ethyl ester C19H38O4 9.27 
9 56.35 9-Octadecenoic acid, 1,2,3 propanetriyl ester (E,E,E)- C57H104O 3.25 
10 56.60 Hexadecanoic acid, 2-hydroxy-1-(hydroxymethyl) ethyl ester C19H38O4 10.57 

Source: Authors’ own data  

3.2 Determination of bioactive compounds from leaves part of M. calabura 

In the extraction of the leaves part, the extract using petroleum ether showed ten (10) compounds, while 
there are seventeen (17) compounds when using hexane. The most extracted bioactive compound using 
both solvent petroleum ether and hexane is 9-Octadecenoic acid, 1,2,3-propanetriyl ester (42.29% and 
25.34%, respectively) (Fig. 2a). This compound was documented to possess an immune modulator with 
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spasmodic activity (Tsilo et al., 2020). The hexane extract demonstrated the presence of a notable bioactive 
molecule, hexadecanoic acid, 1-(hydroxymethyl)-1,2-ethanediyl ester, which is extensively documented 
for its therapeutic properties; for example, it possesses hepatoprotective activity by improving liver function 
in rats and reducing inflammation and necrosis (Tripathi et al., 2023). The extract from both solvents 
showed different types of extracted bioactive compounds, with petroleum ether as the solvent exhibiting 
fatty acid esters, sterol derivatives and triglycerides, while the extract from hexane exhibited a hydrocarbon, 
phospholipid and long-chain ketones. 

 

Fig. 2: GC-MS spectrum of leaves’ part of M. calabura; (a) Soxhlet extraction using petroleum ether and (b) Soxhlet 
extraction using hexane 

Source: Authors’ own data 

(a) 

(b) 
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Table 2: Phytochemical compounds detected in the extraction of leaves of M. calabura using petroleum ether and hexane 

Peak # Retention 
time 

Name of the compound Molecular 
formula 

Peak area 
(%) 

Petroleum ether 

1 35.823 Hexadecanoic acid, 1-(hydroxymethyl)-1,2-ethanediyl ester C35H68O5 20.66 
2 38.367 3.alpha-(Trimethylsiloxy)cholest-5-ene (C30H54OSi) C30H54OSi 2.50 
3 38.757 9-Octadecanoic acid, 1,2,3-propanetriyl ester, (E,E,E)- C57H104O6 42.29 
4 39.131 Hexadecanoic acid, 1-(hydroxymethyl)-1,2-ethanediyl ester C35H68O5 4.25 
5 41.830 4-Dimethyl (pentafluorophenyl) silyloxypentadecane C23H37F5OSi 6.68 
6 42.045 Eicosane C20H42 4.03 
7 43.420 Decyl sulfide C24H50S 2.70 
8 46.889 3-n-Pentylthiolane, S, S-dioxide  2.23 
9 47.025 2H-1-Benzopyran-6-ol, 3,4-dihydro-2,8-dimethyl-2-(4,8,12-

trimethyltridecyl)-, [2R-[2R*(4R, 8R)]]- 
C27H46O2 11.54 

10 47.990 1,5,9-Decatriene, 2,3,5,8-tetramethyl C14H24 3.12 
Hexane 

1 35.030 Hexadecanoic acid, 2-hydroxy-1-(hydroxymethyl)ethyl ester C19H38O4 0.70 
2 35.823 Hexadecanoic acid, 1-[[[(2-aminoethoxy)hydroxyphosphinyl] 

oxy]methyl]-1,2-ethanediyl ester 
C37H74NO8P 13.01 

3 37.470 Tetratetracontane C44H9O 0.97 
4 38.760 9-Octadecenoic acid, 1, 2, 3-propanetriyl ester, (E,E,E)- C57H104O6 25.34 
5 39.059 Tetratetracontane C44H9O 2.63 
6 39.136 Glycidol stearate C21H40O3 2.84 
7 41.824 16-Hentriacontanone C31H62O 12.42 
8 42.054 Heneicosane C21H44 10.68 
9 42.494 16-Hentriacontanone C31H62O 7.91 
10 42.883 16-Hentriacontanone C31H62O 1.61 
11 43.326 Decyl sulphide C21H44 1.03 
12 43.616 Tetratetracontane C44H90 1.81 
13 45.436 Tetratetracontane C44H90 1.45 
14 46.883 3-n-Pentylthiolane, S,S-dioxide C9H18O2S 1.45 
15 47.033 2H-1-Benzopyran-6-ol, 3,4-dihydro-2,8-dimethyl-2-(4,8,12-

trimethyltridecyl) -, [2R- [2R*(4R, 8R)]]- 
C27H44O2 

 
5.38 

16 47.992 2H-1-Benzopyran-6-ol, 3,4-dihydro-2,8-dimethyl-2-(4,8,12-
trimethyltridecyl) -, [2R- [2R*(4R, 8R)]]- 

C27H44O2 
 

1.55 

17 50.214 Tetra tetracontane C44H90 1.57 

Source: Authors’ own data  

The consistent detection of 9-Octadecenoic acid, 1,2,3-propanetriyl ester in extracts in both solvents, 
hexane and petroleum ether (Table 2), might be contributed by its chemical characteristics and abundance 
in M. calabura. This current finding was in accordance with previous literature where they found that 9-
Octadecenoic acid, 1,2,3-propanetriyl ester, was detected in both n-hexane and petroleum ether in the 
extraction of Trigonella foenum-graecum (EL-Kamali & Osman, 2024). The 9-octadecenoic acid, 1,2,3-
propanetriyl ester, is a long-chain fatty acid ester that was found in abundance in plant extracts and can be 
extracted by using non-polar solvents (Ridhwan et al., 2022). Fatty acid esters with long hydrophobic chains 
are highly lipophilic and thus readily soluble in non-polar solvents, regardless of minor differences in 
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polarity or boiling range. This suggests that the dominance of such compounds is not merely solvent-
dependent but also reflects their natural abundance in the plant matrix. 

3.3 Determination of bioactive compounds from stem bark part of M. calabura 

Other than that, the extraction of stem bark also exhibited different types of bioactive compounds  
(Fig. 3), with petroleum extracts showing ten (10) compounds, while hexane extract exhibited fifteen (15) 
different types of compounds. The highest extracted compound (Table 3) in petroleum ether is 2-Methyl-
Z, Z-3,13-octadecadienol (29.88%) (fatty alcohol), while for hexane extract it is 2H-1-Benzopyran-6-ol, 
3,4-Dihydro-2,5,7,8-Tetramethyl-2-(4,8,12-Trimethyl Tridecyl) (31.88%), widely known as d-δ-
tocopherol. Even though the therapeutic activity of d-δ-tocopherol was rarely documented, the therapeutic 
activity of 2-Methyl-Z, Z-3,13-octadecadienol (terpenoid) has been widely reported for its antiprotozoal 
effect (Farag et al., 2021). The bioactive compound from both solvents reveals a significant compositional 
difference, indicating selectivity in isolating specific chemical compounds. However, there are also similar 
compounds found in both solvents, which are Eicosane, 7-hexyl- and Tetracosane, 11-decyl-, which might 
be due to the similar nature of non-polar solvents.  

The current study found that various parts of the plants exhibit various types of bioactive compounds, 
and even similar parts can show different bioactive compounds depending on the solvents used. In this 
study, Soxhlet extraction was employed as the extraction method for all plant parts (stem bark, fruit, and 
leaves of M. calabura). Two (2) solvents, namely hexane and petroleum ether, were used to evaluate the 
effect of solvent polarity on the recovery of bioactive compounds. These solvents represent non-polar 
systems, and their use was aimed at extracting non-polar constituents such as fatty acids, terpenoids, 
hydrocarbons, and lipophilic compounds.  

Current findings demonstrated that the major compound of fruit extract using petroleum ether yielded 
fatty acid esters and long-chain alcohols, while when using hexane, it yielded fatty acid esters and vitamin 
derivatives. In leaves extract, using petroleum ether as a solvent yielded fatty acid esters, sterol derivatives, 
and triglycerides; however, using hexane as a solvent resulted in the extraction of hydrocarbons, 
phospholipids, and long-chain ketones. Then, the major compounds extracted by petroleum ether in stem 
bark are fatty acid derivatives and long-chain carbon, while when using hexane, more diverse compounds 
are detected, such as long-chain alkane and vitamin E.  

Fatty acid esters and derivatives, which were consistently detected across fruit, leaf, and stem bark, are 
known for their antimicrobial and anti-inflammatory effects (Mat Radzi, 2025). Sterol derivatives in the 
leaves have been linked to cholesterol-lowering (He et al., 2018) and anticancer properties (Shahzad et al., 
2017), while vitamin derivatives such as vitamin C and E, found in fruit and stem bark extracts, are potent 
antioxidants (Sato et al., 2024; Ungurianu et al., 2021). These associations suggest that M. calabura from 
the rural area of Bukit Besi represents a valuable source of bioactive compounds, supporting its traditional 
medicinal use and warranting further biological evaluation. However, the plant part of M. calabura should 
be chosen depending on the specific therapeutic purpose or biological activity being studied, as each part 
contains different bioactive chemicals that contribute to varied pharmacological effects.  

Additionally, the selection of solvent is a critical factor that substantially affects the extraction profile 
and, as a result, the types of bioactive compounds that are detected, even when the same plant part is used. 
These findings were supported by previous literature when they found different types of solvents showed 
different responses towards the antioxidant and antibacterial activities. The choice of solvent plays a crucial 
role in influencing the extraction efficiency and the types of bioactive compounds detected, as solvent 
polarity directly determines solubility and recovery of specific phytochemical components, for example, 
gallic acid, phenolic compounds, phenolic acid, flavonoids, vitamins and terpenoids, which in turn affects 
measured antioxidant and antimicrobial activities (Nur Syukriah et al., 2014; Ab. Rahman et al., 2015; Lee 
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et al., 2024). As a result, this study highlighted the importance of selecting the right solvent to optimise the 
extraction of targeted bioactive chemicals for the specific therapeutic activities assessed. 

 

Fig. 3: GC-MS spectrum of stem bark’ part of M. calabura; (a) Soxhlet extraction using petroleum ether (b) Soxhlet 
extraction using hexane. 

Source: Authors’ own data 

 

 

 

(a) 

(b) 
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Table 3: Phytochemical compounds detected in the extraction of stem of M. calabura using petroleum ether and hexane 

Peak # Retention 
time 

Name of the compound Molecular 
formula 

Peak area 
(%) 

Petroleum ether 

1 34.13 Heptadecane, 2, 6,10,15-tetramethyl- C21H44 1.03 
2 35.84 Hexadecanoic acid, 1-[[[[(2-aminoethoxy) 

hydroxyphosphinyl]oxy]methyl]-1,2-ethanediyl ester 
C37H74NO8P 19.80 

3 37.51 Eicosane, 7-hexyl- C26H54 6.74 
4 38.78 2- Methyl-Z, Z-3, 13-octadecadienol C19H36O 29.88 
5 39.11 Eicosane, 7-hexyl- C26H54 10.48 
6 40.63 Eicosane, 7-hexyl- C26H54 8.93 
7 42.11 Eicosane, 7-hexyl- C26H54 7.30 
8 43.67 Eicosane, 7-hexyl- C26H54 6.90 
9 45.49 Tetracosane, 11-decyl- C34H70 5.65 
10 47.67 Eicosane, 7-hexyl- C26H54 3.29 

Hexane 

1 3.29 1,3,5-Cycloheptatriene C7H8 0.66 
2 27.33 2-Pentadecanone, 6,10,14-trimethyl- C18H36O 0.66 
3 32.33 10-Octadecenoic acid, methyl ester C19H36O2 0.87 
4 34.13 Eicosane, 10- methyl- C21H44 1.04 
5 35.85 Tritetracontane C43H88 4.31 
6 37.51 Eicosane, 7-hexyl- C26H54 6.68 
7 39.11 Eicosane, 7-hexyl- C26H54 7.94 
8 40.64 Eicosane, 7-hexyl- C26H54 7.86 
9 41.89 Coumaran-7-ol-3-one,2-[4-methoxybenzylidene]-6-methoxy- C17H14O5 7.91 
10 42.11 Eicosane, 7-hexyl- C26H54 8.00 
11 43.67 Tetracosane,11-decyl C34H70 7.34 
12 45.50 Tritetracontane C43H88 4.92 
13 47.13 2H-1-Benzopyran-6-ol, 3,4-dihydro-2,8-dimethyl-2-(4,8,12-

trimethyltridecyl) -, [2R- [2R*(4R, 8R)]]- 
C29H56O2 

 
31.88 

14 47.69 Tritetracontane C43H88 1.83 
15 48.07 1,5,9-Decatriene, 2,3,5,8-tetramethyl- C14H24 8.10 

Source: Authors’ own data  

By applying the same extraction method across all plant parts while varying the solvent system, the 
study design allowed for the assessment of how solvent type influences the phytochemical profile detected 
by GC–MS. This preliminary investigation provides a foundation for future comparative work involving 
solvents of broader polarity ranges and different extraction methods. The present preliminary GC-MS 
profiling of M. calabura collected from the rural area of Bukit Besi revealed that the type of solvent 
significantly influences the class of compounds extracted from different plant parts. 

One limitation of the present study is the absence of extraction yield data. Although the crude extracts 
were successfully obtained and analysed, the lack of extraction yield restricts direct comparison with other 
studies. Future investigations should include extraction yield measurements to enhance reproducibility and 
provide a more comprehensive evaluation of the extraction process. 
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4. CONCLUSION 

M. calabura was discovered to contain various types of bioactive compounds. Based on these current 
findings, it can be concluded that different parts of M. calabura will extract different types of bioactive 
compounds. Other than that, different types of solvents also reveal different varieties of bioactive 
compounds, even though they are for similar parts of compounds. The major compounds extracted from 
fruit using petroleum are fatty acid esters and long-chain alcohols, while in hexane extract are fatty acid 
esters and vitamin derivatives; while in leaves when using petroleum ether as a solvent, fatty acid esters, 
sterol derivatives and triglycerides are shown, while the extract from hexane exhibits a hydrocarbon, 
phospholipid and long-chain ketones; the major compounds found in stem bark using petroleum ether as a 
solvent are fatty acid derivatives and long-chain carbon, while in hexane are more diversified, including 
ketone, long-chain alkane, vitamin E and sesquiterpene. This indicates that the selection of the solvent is 
one of the crucial factors in the early stage of lead discovery for novel therapeutic development. Most of 
the extracted compounds from the fruit, leaves, and stem bark of M. calabura are potential bioactive 
constituents that are believed to contribute to its therapeutic activities. Among the plant parts studied, the 
fruit appears to be the most valuable, as it contains L-(+)-Ascorbic acid 2,6-dihexadecanoate (29.95%), 
which has previously been reported to exhibit strong antioxidant and antibacterial properties. Therefore, it 
is recommended that future studies validate these therapeutic claims by evaluating antioxidant potential 
using the DPPH radical scavenging assay and antibacterial activity using the disc diffusion method. 
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