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Abstract. Acne vulgaris is a common chronic inflammatory skin disorder primarily caused by 
Cutibacterium acnes infection. This study aims to investigate the phytochemical composition, 
total flavonoid content, and antibacterial activity of the ethanolic extract of Myristica fragrans 
fruit flesh against C. acnes and Staphylococcus aureus. The dried fruit flesh was extracted using 
ultrasonic-assisted ethanol extraction, followed by qualitative phytochemical screening and 
total flavonoid quantification via the aluminum chloride colorimetric method. Antibacterial 
activity was evaluated using the disc diffusion method at extract concentrations of 10%, 20%, 
and 30%, with standard antibiotics as positive controls. The extract contained key bioactive 
compounds including flavonoids, terpenoids, tannins, saponins, and alkaloids. Total flavonoid 
content averaged 0.15820 ± 0.00440 mg quercetin equivalent per gram of dry extract. The 
extract exhibited dose-dependent antibacterial effects, with more potent inhibition against C. 
acnes than S. aureus. Inhibition zones at 30% concentration reached notable diameters, 
confirming significant antibacterial activity based on CLSI standards. These findings highlight 
the potential of M. fragrans fruit flesh as a promising natural source of multifunctional bioactive 
compounds for anti-acne cosmeceutical development. Further studies involving compound 
isolation and in vivo efficacy testing are recommended to support its clinical application. 

 Keywords: Myristica fragrans, flavonoids, phytochemicals, antibacterial activity, 
Cutibacterium acnes, acne, natural cosmetics, disc diffusion 

1. Introduction 

Acne vulgaris represents a widespread chronic inflammatory disorder primarily 

affecting adolescents and young adults, with its multifactorial etiology encompassing microbial 

colonization and dysregulated innate immunity [1,2]. Clinically, acne is characterized by the 

appearance of comedones, papules, pustules, and, in more severe cases, nodules or cysts that 

can result in permanent scarring and significant psychological distress [3,4]. Cutibacterium 
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acnes (C. acnes) plays a crucial role in acne pathogenesis by colonizing pilosebaceous units 

and triggering inflammatory cascades through pro-inflammatory mediators [5]. Although 

conventional treatments such as topical retinoids, antibiotics, and benzoyl peroxide provide 

therapeutic benefits, their associated adverse effects, potential for antibiotic resistance, and risk 

of skin barrier disruption underscore the need for alternative, safer, and more sustainable 

treatment options [6,7]. 

Responding to the growing consumer demand for long-term safety and environmental 

sustainability, the cosmetic industry has increasingly focused on natural bioactives as 

replacements for synthetic ingredients[8]. Plant-derived flavonoids have attracted considerable 

attention in this context due to their multifunctional properties, including antioxidant, anti-

inflammatory, and antimicrobial activities [9,10,11]. These polyphenolic compounds benefit by 

interfering with bacterial cell wall integrity, scavenging reactive oxygen species, and 

modulating inflammatory signaling pathways, making them promising candidates in managing 

acne vulgaris [12,13]. 

Myristica fragrans, commonly known as nutmeg, is a tropical plant native to Indonesia 

and has long been utilized in culinary and traditional medicinal practices [14,15]. Its seeds 

possess abundant essential oils, tannins, phenolic compounds, and notably, flavonoids, several 

of which have demonstrated broad-spectrum antimicrobial activity [16,17]. While previous 

studies have predominantly focused on the antibacterial and antioxidant properties of nutmeg 

seed extracts, the phytochemical profile and bioactivity of the nutmeg fruit flesh have received 

limited attention in the literature. Moreover, there is a scarcity of studies evaluating the 

antimicrobial effects of nutmeg fruit flesh extracts specifically against C. acnes. This limited 

exploration constrains a comprehensive understanding of the plant’s full therapeutic potential, 

particularly in acne management.  

Flavonoids and other polyphenolic compounds in Myristica fragrans exert significant 

antibacterial effects through multiple mechanisms, including disrupting bacterial cell wall 

integrity, inhibiting key microbial enzymes, and interfering with quorum sensing pathways 

[14,18,19,20]. Additionally, their potent antioxidant properties help to mitigate oxidative stress-

induced inflammation, a key contributor to acne pathogenesis [17,21]. These bioactivities 

collectively support the therapeutic potential of flavonoid-rich extracts in managing C. acnes 

proliferation and associated skin inflammation, thereby reinforcing the rationale for exploring 

nutmeg fruit flesh as a novel cosmeceutical agent.  
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Accordingly, the present study centers on the nutmeg fruit flesh, undertaking detailed 

phytochemical characterization, flavonoid quantification, and evaluation of its antibacterial 

efficacy against C. acnes. The research aims to expand current knowledge and explore novel 

bioactive sources for cosmeceutical applications by focusing on this less-investigated plant part. 

2. Materials and Methods  

2.1            Materials  

Dried flesh of Myristica fragrans was obtained from a traditional market in Lampung, 

Indonesia, and authenticated by a botanist at the Biology Laboratory, Institut Teknologi 

Sumatera. Analytical-grade ethanol (96%), aluminum chloride (AlCl₃), acetic acid, sodium 

chloride (NaCl), Dragendorff’s reagent, and other reagents were purchased from certified 

distributors. Cutibacterium acnes and Staphylococcus aureus were obtained from clinical 

isolates and maintained under standard laboratory conditions. 

2.2            Equipment          

 The leading equipment used in this study included an ultrasonic extraction bath and a 

rotary evaporator (IKA® RV 10, Germany) to remove ethanol under reduced pressure. A UV-

Vis spectrophotometer (Shimadzu UV-1800, Japan) was employed to determine total flavonoid 

content. Sample mixing and homogenization were done using a magnetic stirrer and vortex 

mixer. An analytical balance (Ohaus®, USA) was used for accurate weighing, and an incubator 

was utilized to provide optimal conditions for microbial growth. Additional laboratory 

equipment included an autoclave for sterilization and standard microbiological glassware such 

as test tubes, Petri dishes, micropipettes, and sterile swabs. 

2.3            Methods  

2.3.1 Preparation of Dried Nutmeg Flesh 

Myristica fragrans' flesh was manually peeled and cut into small pieces for uniform 

drying. The prepared aril pieces were dried in a laboratory oven at 40 °C until a constant weight 

was achieved, indicating sufficient dehydration. After drying, the aril was ground into powder 

using a standard laboratory grinder. The resulting powder was used without particle size 

fractionation, and no mesh specification was applied.    
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2.3.2 Extraction of Myristica fragrans 

An amount of 70 g of dried nutmeg flesh powder (Myristica fragrans) was immersed in 

350 mL of 96% ethanol and subjected to ultrasonic-assisted extraction at 50 °C for 90 minutes. 

This method has been previously utilized due to its efficiency in extracting bioactive 

compounds from plant materials, indicating that ultrasonic extraction improves yield by 

enhancing the penetration of solvents into plant tissues [22]. The resulting mixture was filtered 

through Whatman No. 1 filter paper, and the filtrate was concentrated using a rotary evaporator 

under reduced pressure at 40 °C, as characterized by similar methodologies in effective 

phytochemical extractions [23,24]. The obtained viscous extract was stored at 4 °C in an amber 

glass container until further use. 

2.3.3 Phytochemical Screening 

Phytochemical screening of the concentrated extract was performed using standard 

qualitative tests to detect alkaloids, flavonoids, tannins, saponins, and terpenoids. Alkaloids 

were identified by treating 1 mL of the extract with NH₃ and H₂SO₄, followed by Mayer’s 

reagent, where a white to yellowish precipitate indicated the presence. Flavonoids were detected 

by mixing the extract with absolute ethanol, magnesium powder, and concentrated HCl, 

resulting in yellow to red coloration. Tannins were confirmed by adding FeCl₃ to the extract, 

producing a blue-green color. Saponins were tested by diluting the extract in distilled water, 

heating, cooling, and vigorously shaking to observe stable foam formation. Terpenoids were 

identified by mixing the extract with chloroform and Salkowski reagent, where a reddish-brown 

layer indicated a positive result. 

2.3.4 Preparation of Microbial Suspensions 

A 24-hour culture of C. acnes was suspended in 5 mL sterile 0.9% NaCl solution. The 

suspension was vortexed for approximately 15 seconds to ensure homogeneity. Then, 750 µL 

was transferred to a cuvette and adjusted to an optical density of 0.08 – 0.1 at 625 nm using a 

UV-Vis spectrophotometer, corresponding to 1 – 2 × 10⁸ CFU/mL, a standard procedure for 

microbial quantification [11]. Additional bacteria or NaCl solution was added to adjust if the 

turbidity was outside this range. C. albicans was cultured in potato dextrose broth (PDB) for 48 

hours, and suspensions were prepared similarly, consistent with methods used in antimicrobial 

susceptibility testing [25]. 
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2.3.5 Disc Diffusion Antibacterial and Antifungal Assay 

The antimicrobial activity was tested using the disc diffusion method. Cultures were 

grown in Mueller Hinton Broth (MHB) and adjusted to the 0.5 McFarland standard. A total of 

100 µL of microbial suspension was spread evenly on Mueller-Hinton Agar (MHA) using a 

sterile swab. Sterile filter paper discs (6 mm) were impregnated with ethanolic extract at 10%, 

20%, 30%, 40%, and 50%, and placed on the agar surface. The methodology for this assay is 

widely acknowledged for evaluating antimicrobial efficacy and has been successfully employed 

in studies involving Myristica fragrans [25,26]. Plates were incubated at 37 °C for 24 hours for 

bacteria and 48 hours for fungi. Zones of inhibition were measured in millimeters using a digital 

caliper, with positive controls of 5% amoxicillin (for bacteria) and 2% ketoconazole (for fungi), 

while 10% DMSO served as the negative control. 

2.3.6 Determination of Total Flavonoid Content 

A total of 25 mg of the ethanolic extract was dissolved in 10 mL of ethanol and stirred 

using a magnetic stirrer at 300 rpm. The solution was diluted with ethanol to 50 mL to achieve 

a 500 ppm concentration. An amount of 1 mL of this solution was mixed with 1 mL of 2% 

aluminum chloride and 8 mL of 5% acetic acid. The mixture was incubated at room temperature 

for 30 minutes, and the absorbance was read at 410 nm using a UV-Vis spectrophotometer, 

following standard protocols to ensure the consistency of results [23,9]. Quercetin was utilized 

as the standard, and the total flavonoid content was expressed as mg quercetin equivalent per 

gram of extract (mg QE/g), with all measurements conducted in triplicate to ensure accuracy 

and reliability. 

3. Result and Discussion  

3.1 Phytochemical Constituents of Myristica fragrans Extract 

Phytochemical screening of Myristica fragrans flesh's ethanolic extract revealed several 

key secondary metabolites, including terpenoids, flavonoids, saponins, tannins, and alkaloids. 

These findings were obtained through qualitative assays commonly used in natural product 

analysis. A reddish-brown coloration observed in the Salkowski test indicated the presence of 

terpenoids, while the Shinoda test produced a pink to red coloration, confirming the presence 

of flavonoids. The formation of persistent froth in the foam test confirmed the presence of 

saponins. A dark green to blue-black color in the ferric chloride test signified the existence of 
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tannins. In contrast, an orange precipitate in the Dragendorff’s reagent test confirmed the 

presence of alkaloids [14,27]. 

Table 1. Phytochemical Profile of the Ethanolic Extract of Myristica fragrans Flesh 

Test Result 

Terpenoid + 

Flavonoid + 

Saponin + 

Tannin + 

Alkaloid + 

The presence of these compounds is noteworthy as each contributes to antibacterial 

activity through distinct biochemical mechanisms. Flavonoids interfere with bacterial cell wall 

synthesis and disrupt membrane integrity, leading to increased permeability and leakage of vital 

intracellular contents. They can also inhibit nucleic acid synthesis, which impairs bacterial 

replication [28]. Due to their lipophilic nature, terpenoids can integrate into bacterial 

membranes, destabilizing the lipid bilayer and compromising cell viability [29]. Saponins 

interact with sterols in the cell membrane to form pores, causing leakage of cellular components 

and lysis [16]. Tannins exert their effects by binding to microbial proteins and enzymes, 

disrupting cell wall synthesis, and inhibiting essential metabolic processes [27]. Lastly, 

alkaloids have been shown to intercalate with microbial DNA or inhibit key enzymatic 

pathways, thereby interfering with microbial growth and survival [28]. 

Compared to previous studies primarily focusing on seed or essential oil extracts of M. 

fragrans, which are rich in monoterpenes and phenylpropanoids [21,22,30,31], this study 

provides novel insight into the phytochemical diversity present in the fruit flesh, a relatively 

underexplored part of the plant. Detecting these five phytochemical classes in the flesh broadens 

the understanding of M. fragrans' therapeutic potential and highlights the flesh as a promising 

source of bioactive compounds for cosmeceutical applications [32]. 

Furthermore, comparisons with other medicinal plants used in acne treatment, such as 

Azadirachta indica (neem) [33] and Camellia sinensis (green tea) [34], suggest that M. fragrans 

shares a similar phytochemical profile, particularly concerning the presence of flavonoids, 

tannins, and alkaloids. This indicates that nutmeg flesh extract may offer comparable 

therapeutic potential to more widely studied herbal agents. Altogether, the detection of these 

five phytochemical classes implies that the antimicrobial activity of Myristica fragrans flesh 
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extract is likely not attributed to a single compound, but rather a synergistic interaction among 

multiple bioactive constituents. These findings provide a strong phytochemical basis for the 

subsequent antibacterial assays and reinforce the potential of nutmeg extract, particularly from 

the underutilized flesh part, as a source of multifunctional agents for anti-acne cosmetic 

formulation [19]. 

3.2 Total Flavonoid Content 

The total flavonoid content (TFC) of the ethanolic extract of Myristica fragrans flesh 

was quantified using the aluminium chloride colorimetric method. This method used quercetin 

as a standard to generate a calibration curve, and absorbance was measured at 410 nm using a 

UV-Vis spectrophotometer. The extract was tested in triplicate, and the results are presented in 

Table 1. 

Table 1. Total Flavonoid Content (TFC) of Ethanolic Extract of Myristica fragrans Flesh (Triplicate Results) 

Replicate Absorbance Quercetin Conc. 
(ppm) 

Flavonoid Ratio 
(g/g extract) 

Extract Yield 
(g/g) 

TFC (mg QE/g 
dry extract) 

1 0.544 6.62 0.00132 0.1187 0.1573 
2 0.537 6.50 0.00130 0.1187 0.1544 

R3 0.558 6.87 0.00137 0.1187 0.1630 
Mean±SD – – – – 0.1582 ± 0.0044 

The triplicate measurements yielded consistent total flavonoid content (TFC) values 

ranging from 0.1544 to 0.1630 mg quercetin equivalent (QE) per gram of dry extract, with a 

mean of 0.1582 ± 0.0044 mg QE/g. This level of flavonoid content suggests a moderate 

concentration of polyphenolic compounds, which may contribute to the biological activity of 

the extract, including its antimicrobial potential [35]. Compared to previous studies that 

primarily focused on the seeds or essential oil of Myristica fragrans, this finding offers a novel 

contribution by characterizing the flavonoid content specifically from the flesh. While 

flavonoid values from nutmeg seed extracts are generally higher due to denser phytochemical 

storage in seeds, the significant flavonoids present in the flesh part, which has been previously 

underexplored, demonstrate their potential as an alternative source of active compounds [36]. 

The measured TFC is comparable to or slightly lower than reported for other medicinal 

plants used in acne treatment, such as Azadirachta indica (neem) and Camellia sinensis (green 

tea) [17]. Nevertheless, the relatively consistent flavonoid concentration obtained here and the 

extract’s confirmed antibacterial activity support its suitability for further development in 

natural cosmetic formulations targeting acne-prone skin [37]. The synergistic effects of these 
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bioactive constituents within the flavonoid profile not only enhance the antimicrobial efficacy 

but also provide a phytochemical basis for their roles in skin health, reinforcing the therapeutic 

relevance of Myristica fragrans flesh in dermatological applications [38]. 

3.3 Antibacterial Activity 

The antibacterial activity of the ethanolic extract of Myristica fragrans flesh was 

assessed against two acne-associated bacteria: Staphylococcus aureus and Cutibacterium 

acnes, using the disc diffusion method. The extract was tested at concentrations of 10%, 20%, 

and 30%, while a standard antibiotic served as the positive control. The results are visually 

presented in Figure 1. 

  
(a) (b) 

Figure 1. Antibacterial Activity of Myristica fragrans extract against Staphylococcus aureus (a) and 

Cutibacterium acnes (b) 

 

 As shown in Figure 1, the extract exhibited clear inhibition zones against both S. aureus 

and C. acnes. The inhibition zones increased proportionally with extract concentration, 

indicating a dose-dependent antibacterial response. The highest inhibition was observed at 30%, 

and minimal or no activity was noted at 10% for S. aureus. The positive control displayed the 

largest inhibition zones, validating the method’s reliability. According to Clinical and 

Laboratory Standards Institute (CLSI) guidelines, inhibition zones with a diameter of ≥14 mm 

indicate significant antibacterial activity for the tested organisms [39]. 

Interestingly, C. acnes appeared more sensitive to the extract than S. aureus, as 

demonstrated by visibly larger inhibition zones at each concentration level. This finding is 

particularly relevant since C. acnes plays a central role in the pathogenesis of acne. Bioactive 

compounds such as flavonoids, terpenoids, and tannins, likely contributing to the observed 
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antibacterial effect, have been noted to disrupt bacterial cell walls and interfere with bacterial 

enzyme systems.  

Compared to previous reports primarily focusing on nutmeg seed extract [30,31], this 

study uniquely demonstrates that the flesh of Myristica fragrans, an underutilized part of the 

plant, also possesses notable antimicrobial activity. For instance, Noviyandri et al. reported that 

extracts from nutmeg flesh effectively inhibit Gram-positive bacteria, reinforcing the potential 

of Myristica fragrans as a valuable source of antimicrobial agents [14].  

When compared with other medicinal plants used in acne treatment, such as Excoecaria 

cochinchinensis and Salvia officinalis, which have minimum inhibitory concentrations (MIC) 

ranging from 1.56 to 6.25 mg/mL against S. aureus and C. acnes [40], the antibacterial activity 

of nutmeg fruit flesh extract presents a competitive profile. Meanwhile, Strychnos ligustrina 

leaf extract, although active against P. acnes, showed significantly smaller inhibition zones than 

standard antibiotics [41]. Although the nutmeg fruit flesh extract did not surpass the efficacy of 

conventional antibiotics, its substantial antibacterial activity supports its potential as a natural 

cosmeceutical ingredient for managing acne-prone skin. 

These results highlight the promise of nutmeg flesh extract as a functional and 

underexplored ingredient in natural cosmetic formulations, offering a novel alternative source 

of bioactive compounds for acne treatment. 

4. Conclusions  

This study demonstrates that the ethanolic extract of Myristica fragrans fruit flesh 

contains diverse bioactive phytochemicals, including flavonoids, terpenoids, tannins, saponins, 

and alkaloids, which collectively contribute to its significant antibacterial activity against 

Cutibacterium acnes and Staphylococcus aureus. The extract exhibited dose-dependent 

inhibition, with notable effectiveness against C. acnes, a key pathogen in acne pathogenesis. 

These findings position nutmeg fruit flesh as a promising, underutilized natural resource with 

potential applications in developing safe and effective anti-acne cosmeceutical products. 

From an industrial perspective, identifying the fruit flesh as a valuable bioactive source 

expands opportunities for the cosmetic and pharmaceutical industries to innovate natural 

formulations that meet growing consumer demand for environmentally sustainable and health-

conscious products. The extract's moderate flavonoid content and broad antimicrobial spectrum 

suggest its viability for incorporation into commercial anti-acne skincare lines. 
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However, further research is necessary to fully realize nutmeg fruit flesh extract's 

clinical and commercial potential. Future studies should focus on isolating and characterizing 

specific active compounds responsible for the observed bioactivities and comprehensive in vivo 

efficacy and safety assessments. Such investigations will be essential to validate its 

dermatological effectiveness and support regulatory approval, facilitating its transition from 

experimental extract to marketable cosmeceutical ingredient. 

ACKNOWLEDGEMENTS 

The authors sincerely thank Institut Teknologi Sumatera (ITERA) and the Faculty of 

Industrial Technology (FTI) for providing institutional support and research facilities. Special 

thanks to the Cosmetic Engineering Laboratory (Laboratorium Rekayasa Kosmetik) for 

providing access to essential instruments and technical assistance throughout the experimental 

procedures. The authors also acknowledge all laboratory staff, academic mentors, and fellow 

researchers who contributed directly or indirectly to the successful completion of this study. 

REFERENCES  

[1] M. Dagnelie, S. Corvec, E. Timon‐David, A. Khammari, and B. Dréno, “Cutibacterium 
acnes and Staphylococcus epidermidis : the unmissable modulators of skin inflammatory 
response,” Exp. Dermatol., vol. 31, no. 3, pp. 406–412, Mar. 2022, doi: 
10.1111/exd.14467. 

[2] Adis Journals On Behalf Of, I. Kurokawa, A. M. Layton, and R. Ogawa, “Updated 
Treatment for Acne: Targeted Therapy Based on Pathogenesis,” 2021, Adis Journals. doi: 
10.6084/M9.FIGSHARE.14560572. 

[3] G. A. Filipe et al., “Development of a multifunctional and self-preserving cosmetic 
formulation using sophorolipids and palmarosa essential oil against acne-causing 
bacteria,” J. Appl. Microbiol., vol. 133, no. 3, pp. 1534–1542, Sep. 2022, doi: 
10.1111/jam.15659. 

[4] E. Araviiskaia and B. Dréno, “The role of topical dermocosmetics in acne vulgaris,” J. 
Eur. Acad. Dermatol. Venereol., vol. 30, no. 6, pp. 926–935, Jun. 2016, doi: 
10.1111/jdv.13579. 

[5] A. M. O’Neill et al., “Identification of a Human Skin Commensal Bacterium that 
Selectively Kills Cutibacterium acnes,” J. Invest. Dermatol., vol. 140, no. 8, pp. 1619-
1628.e2, Aug. 2020, doi: 10.1016/j.jid.2019.12.026. 

[6] F. Schafer, F. Fich, M. Lam, C. Gárate, A. Wozniak, and P. Garcia, “Antimicrobial 
susceptibility and genetic characteristics of Propionibacterium acnes isolated from 
patients with acne,” Int. J. Dermatol., vol. 52, no. 4, pp. 418–425, Apr. 2013, doi: 
10.1111/j.1365-4632.2011.05371.x. 

[7] N. K. Al‐Sudany, N. H. Mohammed, and S. B. Alrifai, “Downregulation of S100a7a 
antimicrobial peptide in acne vulgaris patients after isotretinoin therapy,” Dermatol. Ther., 
vol. 32, no. 6, Nov. 2019, doi: 10.1111/dth.13136. 



Yasir, et al. Journal of Biobased Chemicals (2025) Vol. 5: 1 – 13        Page 11 

doi.org/10.19184/jobc.v5i1.5590  
 
 
 

[8] J. Lee and K. H. Kwon, “Good ingredients from foods to vegan cosmetics after COVID‐
19 pandemic,” J. Cosmet. Dermatol., vol. 21, no. 8, pp. 3190–3199, Aug. 2022, doi: 
10.1111/jocd.15028. 

[9] S. D. P. Ramos, M. Bürck, S. F. F. D. Costa, M. Assis, and A. R. C. Braga, “Spirulina as 
a Key Ingredient in the Evolution of Eco-Friendly Cosmetics,” BioTech, vol. 14, no. 2, p. 
41, May 2025, doi: 10.3390/biotech14020041. 

[10] R. Rodrigues, M. B. P. P. Oliveira, and R. C. Alves, “Chlorogenic Acids and Caffeine 
from Coffee By-Products: A Review on Skincare Applications,” Cosmetics, vol. 10, no. 
1, p. 12, Jan. 2023, doi: 10.3390/cosmetics10010012. 

[11] O. I. Tsiapali, E. Ayfantopoulou, A. Tzourouni, A. Ofrydopoulou, S. Letsiou, and A. 
Tsoupras, “Unveiling the Utilization of Grape and Winery By-Products in Cosmetics with 
Health Promoting Properties,” Appl. Sci., vol. 15, no. 3, p. 1007, Jan. 2025, doi: 
10.3390/app15031007. 

[12] H. Chen, Y. Xu, H. Chen, H. Liu, Q. Yu, and L. Han, “Isolation and Identification of 
Polyphenols From Fresh Sweet Sorghum Stems and Their Antibacterial Mechanism 
Against Foodborne Pathogens,” Front. Bioeng. Biotechnol., vol. 9, p. 770726, Feb. 2022, 
doi: 10.3389/fbioe.2021.770726. 

[13] F. Attari et al., “Inhibitory effect of flavonoid xanthomicrol on triple‐negative breast tumor 
via regulation of cancer‐associated microRNAs,” Phytother. Res., vol. 35, no. 4, pp. 1967–
1982, Apr. 2021, doi: 10.1002/ptr.6940. 

[14] P. R. Noviyandri, N. Nurhadisah, and S. Chismirina, “Effect of Nutmeg Flesh (Myristica 
fragrans Houtt) against Streptococcus mutans growth,” J. Syiah Kuala Dent. Soc., vol. 5, 
no. 1, pp. 42–46, Jan. 2022, doi: 10.24815/jds.v5i1.20010. 

[15] M. T. Ha, N. K. Vu, T. H. Tran, J. A. Kim, M. H. Woo, and B. S. Min, “Phytochemical 
and pharmacological properties of Myristica fragrans Houtt.: an updated review,” Arch. 
Pharm. Res., vol. 43, no. 11, pp. 1067–1092, Nov. 2020, doi: 10.1007/s12272-020-01285-
4. 

[16] A. Sattar, A. Abdo, M. N. Mushtaq, I. Anjum, and A. Anjum, “Evaluation of Gastro-
protective Activity of Myristica fragrans on Ethanol-induced Ulcer in Albino Rats,” An. 
Acad. Bras. Ciênc., vol. 91, no. 2, p. e20181044, 2019, doi: 10.1590/0001-
3765201920181044. 

[17] S. P. Veerendrakumar, R. Gayathri, V. V. Priya, J. Selvaraj, and S. Kavitha, “Evaluation 
of Antioxidant and Protease-inhibitory Potential of Ethanolic Extract of Myristica fragrans 
(Nutmeg),” J. Pharm. Res. Int., pp. 263–270, Dec. 2021, doi: 
10.9734/jpri/2021/v33i57B34379. 

[18] H. A. Al Jumayi, A. Y. Allam, A. E.-D. El-Beltagy, E. H. Algarni, S. F. Mahmoud, and 
A. A. El Halim Kandil, “Bioactive Compound, Antioxidant, and Radical Scavenging 
Activity of Some Plant Aqueous Extracts for Enhancing Shelf Life of Cold-Stored Rabbit 
Meat,” Antioxidants, vol. 11, no. 6, p. 1056, May 2022, doi: 10.3390/antiox11061056. 

[19] A. Sharma, B. Niranjan, A. Gautam, S. Mali, and S. Sharma, “Efficacy of Myristica 
fragrans and Terminalia chebula as Pulpotomy Agents in Primary Teeth: A Clinical 
Study,” Int. J. Clin. Pediatr. Dent., vol. 11, no. 6, pp. 505–509, Dec. 2018, doi: 10.5005/jp-
journals-10005-1565. 

[20] A. Akinboro, K. Bin Mohamed, M. Z. Asmawi, and T. A. Yekeen, “Antimutagenic effects 
of aqueous fraction of Myristica fragrans (Houtt.) leaves on Salmonella typhimurium and 
Mus musculus.,” Acta Biochim. Pol., vol. 61, no. 4, Dec. 2014, doi: 
10.18388/abp.2014_1846. 



Yasir, et al. Journal of Biobased Chemicals (2025) Vol. 5: 1 – 13        Page 12 

doi.org/10.19184/jobc.v5i1.5590  
 
 
 

[21] M. U. Din et al., “Chemical Composition and in vitro Evaluationof Cytotoxicity, 
Antioxidant and AntimicrobialActivities of Essential Oil Extracted from 
MyristicaFragrans Houtt,” Pol. J. Environ. Stud., vol. 30, no. 2, pp. 1585–1590, Feb. 2021, 
doi: 10.15244/pjoes/124738. 

[22] K. Ashokkumar, J. Simal‐Gandara, M. Murugan, M. K. Dhanya, and A. Pandian, “Nutmeg 
(  MYRISTICA FRAGRANS  Houtt.) essential oil: A review on its composition, biological, and 
pharmacological activities,” Phytother. Res., vol. 36, no. 7, pp. 2839–2851, Jul. 2022, doi: 
10.1002/ptr.7491. 

[23] Dr. D. M, J. M, T. Mg, and G. Gv, “Oral wound healing efficacy of 1% Myristica fragrans 
(nutmeg) determined using MTT assay: An in vitro study,” Int. J. Herb. Med., vol. 11, no. 
2, pp. 57–61, Mar. 2023, doi: 10.22271/flora.2023.v11.i2a.861. 

[24] P. S. G. Malini, V. Premalatha, and S. Rani, “Green Synthesis and Characterization of 
Silver Nanoparticles using Ethanol Extract of Myristica fragrans (Nutmeg) and Its 
Biological Applications,” J. Nanosci. Technol., vol. 5, no. 3, pp. 738–740, Jun. 2019, doi: 
10.30799/jnst.S02.19050309. 

[25] R. J. Handayani et al., “Myristica fragrans oil as a potent inhibitor of Candida albicans: 
Phase development inhibition and synergistic effect,” J. Appl. Pharm. Sci., 2022, doi: 
10.7324/JAPS.2023.130106. 

[26] M. Chakraborty, T. Afrin, and S. K. Munshi, “Microbiological quality and antimicrobial 
potential of extracts of different spices,” Food Res., vol. 4, no. 2, pp. 375–379, Oct. 2019, 
doi: 10.26656/fr.2017.4(2).303. 

[27] B. A. M. A. Azeez, F. S. Sebah, and I. M. N. Alrubayae, “Study of Antibacterial and 
Antifungal Efficacy of Alkaloid Isolated from Nutmeg (Myristica fragrans),” J. Pure Appl. 
Microbiol., vol. 13, no. 4, pp. 2105–2110, Dec. 2019, doi: 10.22207/JPAM.13.4.22. 

[28] Z. Shafiei, N. N. Shuhairi, N. Md Fazly Shah Yap, C.-A. Harry Sibungkil, and J. Latip, 
“Antibacterial Activity of Myristica fragrans against Oral Pathogens,” Evid. Based 
Complement. Alternat. Med., vol. 2012, pp. 1–7, 2012, doi: 10.1155/2012/825362. 

[29] G. Rengasamy, A. Venkataraman, V. P. Veeraraghavan, and M. Jainu, “Cytotoxic and 
apoptotic potential of Myristica fragrans Houtt. (mace) extract on human oral epidermal 
carcinoma KB cell lines,” Braz. J. Pharm. Sci., vol. 54, no. 3, Nov. 2018, doi: 
10.1590/s2175-97902018000318028. 

[30] I. Matulyte et al., “The Essential Oil and Hydrolats from Myristica fragrans Seeds with 
Magnesium Aluminometasilicate as Excipient: Antioxidant, Antibacterial, and Anti-
inflammatory Activity,” Foods, vol. 9, no. 1, p. 37, Jan. 2020, doi: 10.3390/foods9010037. 

[31] J. C. Butzge et al., “Antifungal activity of essential oils from Cinnamomum cassia, 
Myristica fragrans and Syzygium aromaticum against Rhodotorula mucilaginosa,” Drug 
Anal. Res., vol. 4, no. 2, pp. 3–11, Dec. 2020, doi: 10.22456/2527-2616.104615. 

[32] Omoruyi, I. M. and Emefo, O. T., “In Vitro Evaluation of the Antibiogramic Activities of 
the Seeds of Myristica fragrans on Food Borne Pathogens,” Malays. J. Microbiol., Dec. 
2012, doi: 10.21161/mjm.42312. 

[33] W. L. N. V. Vara Prasad, Ch. Srilatha, N. Sailaja, N. K. B. Raju, and J. N, 
“Histopathological Studies of γ HCH induced toxicity on Brain and protective role of 
Camellia sinensis in albinorats,” J. Livest. Sci., vol. 10, no. 2, Oct. 2019, doi: 
10.33259/JLivestSci.2019.97-101. 

[34] O. M. Asumah, E. J. Ugboma, N. Oparaeche, C. C. Njoku, D. Okon, and T. C. Agbo, “A 
Comparative Analysis of Camellia sinensis Extract and Salicylic Acid in the Management 



Yasir, et al. Journal of Biobased Chemicals (2025) Vol. 5: 1 – 13        Page 13 

doi.org/10.19184/jobc.v5i1.5590  
 
 
 

of Acne Vulgaris in Students,” J. Complement. Altern. Med. Res., vol. 25, no. 9, pp. 33–
42, Aug. 2024, doi: 10.9734/jocamr/2024/v25i9569. 

[35] H. Cui et al., “Antibacterial Properties of Nutmeg Oil in Pork and Its Possible 
Mechanism,” J. Food Saf., vol. 35, no. 3, pp. 370–377, Aug. 2015, doi: 10.1111/jfs.12184. 

[36] Santhiram Medical College, Nandyal (AP). (PhD)-SRIHER, Chennai and V. Yakaiah, 
“Effect of Myristica fragrans extract on total body composition in cafeteria diet induced 
obese rats,” Bioinformation, vol. 15, no. 9, pp. 657–665, Sep. 2019, doi: 
10.6026/97320630015657. 

[37] S. Jimoh, O. Labo-Popoola, and K. Alabi, “Radical Scavenging Capacity and Efficacy of 
Myristica fragrans (Nutmeg) Metabolites on Cladosporum herbarum of Food Origin,” 
Microbiol. Res. J. Int., vol. 20, no. 1, pp. 1–8, Jan. 2017, doi: 10.9734/MRJI/2017/31962. 

[38] Bingha. M, Gayathri. R, V. Vishnu Priya, J. Selvaraj, and Kavitha. S, “Evaluation of 
Antioxidant and Xanthine Oxidase Inhibitory Potential of Methanolic Extract of Myristica 
fragrans (Mace),” Texila Int. J. Public Health, vol. 12, no. special issue 1, Apr. 2024, doi: 
10.21522/TIJPH.2013.SE.24.01.Art017. 

[39] A. Kassim, G. Omuse, Z. Premji, and G. Revathi, “Comparison of Clinical Laboratory 
Standards Institute and European Committee on Antimicrobial Susceptibility Testing 
guidelines for the interpretation of antibiotic susceptibility at a University teaching 
hospital in Nairobi, Kenya: a cross-sectional study,” Ann. Clin. Microbiol. Antimicrob., 
vol. 15, no. 1, p. 21, Dec. 2016, doi: 10.1186/s12941-016-0135-3. 

[40] P. Leelapornpisid, S. Chansakao, T. Ittiwittayawat, and S. Pruksakorn, 
“ANTIMICROBIAL ACTIVITY OF HERBAL EXTRACTS ON STAPHYLOCOCCUS 
AUREUS AND PROPIONIBACTERIUM ACNES,” Acta Hortic., no. 679, pp. 97–104, 
Feb. 2005, doi: 10.17660/ActaHortic.2005.679.11. 

[41] S. Hardiyanti et al., “Leaf extract of Strychnos ligustrina Blume inhibited 
Propionibacterium acnes growth in vitro,” E3S Web Conf., vol. 373, p. 07005, 2023, doi: 
10.1051/e3sconf/202337307005. 

 

 

 


