
Pharmacognostic Exploration and Bioactive Potential of Pandanus Julianettii Martelli: A Review
 



.     
.
              . 
                     
	.
..




____________________________________________________________________________________________

*Corresponding author: Email: XYZ@ABC.COM



ABSTRACT

	Background:Pandanus julianettii Martelli, an endemic plant of Papua, Indonesia, is traditionally valued for its nutritional, medicinal, and cultural roles, yet remains underexplored in pharmacognostic studies. 
Aims: This review synthesizes ethnobotanical, nutritional, phytochemical, and antioxidant data to assess its bioactive potential. 
Methods: Literature published between 2010 and 2024 was retrieved from international databases and gray sources, complemented by field and laboratory data collected in Lanny Jaya and Tolikara districts (2020–2024). 
Results: The fruit demonstrates high nutritional value, containing approximately 47% fat, 18% protein, dietary fiber, and vitamins C and E. Phytochemical screening confirmed the presence of flavonoids, phenolics, alkaloids, saponins, and tannins. Quantitative analysis showed that the ethanol extract contained the highest flavonoid level (3.93%), while the ethyl acetate fraction had the highest phenolic content (1.82%). Antioxidant activity was moderate, with an IC₅₀ of 45.83 mg/mL, and a significant positive correlation (r = 0.77; p < 0.05) was observed between phenolic content and antioxidant capacity. Overall, P. julianettii emerges as a culturally significant and nutritionally rich species with promising antioxidant potential. Conclusion: Further research on compound isolation, toxicity, and in vivo validation is required to support its future development as a nutraceutical and phytopharmaceutical resource.
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1. INTRODUCTION

Papua, Indonesia, harbors extraordinary biodiversity, with an estimated 20,000–25,000 plant species, many of which remain underexplored (Falah & Hadiwibowo, 2017). Among its unique flora, Pandanus julianettii Martelli locally known as kelapa hutan or tuke is cultivated and consumed by highland Indigenous communities, particularly the Dani and Lani tribes, as a staple food and cultural resource (Lekitoo et al., 2017; Purwanto & Munawaroh, 2010a). Beyond its nutritional and cultural importance, the species is traditionally utilized for oil, fiber, and ceremonial purposes, reflecting its role as a cultural keystone species (Kiwo, Moeldjono, & Ungirwalu, 2023; L. I. Zebua & Purnamasari, 2018).
Globally, related Pandanus species such as P. conoideus, P. brosimos, and P. tectorius have attracted significant pharmacognostic and phytochemical attention due to their antioxidant, antimicrobial, and nutritional properties. For instance, comprehensive reviews of P. amaryllifolius and P. tectorius have highlighted bioactive compounds including flavonoids, phenolics, and carotenoids with promising therapeutic potential (Keim & Sujarwo, 2021; Santoso et al., 2018; Yantewo et al., 2024). In contrast, P. julianettii, despite its comparable nutritional richness and deep integration into local agroforestry systems, remains poorly characterized and underrepresented in global scientific literature. Recent pharmacognostic studies on other Pandanus species illustrate the importance of detailed phytochemical and anatomical investigations. These advances provide a comparative framework for situating P. julianettii within broader pharmacognostic research.
More broadly, international reviews on underutilized tropical plants emphasize their role in combating malnutrition and non-communicable diseases through bioactive metabolites such as polyphenols, flavonoids, and carotenoids (Kulczyński et al., 2017; Murray, 2020; Panche et al., 2016; Reddy et al., 2020; Utari et al., 2019; Yantewo et al., 2024). Situating P. julianettii within this global discourse underscores its potential contribution not only to Papuan Indigenous diets but also to international strategies for sustainable nutrition and biocultural conservation. Therefore, the present review provides the first comprehensive synthesis of ethnobotanical, nutritional, phytochemical, and antioxidant data on P. julianettii. The novelty of this work lies in bridging traditional ecological knowledge with modern pharmacognostic evidence, while also identifying key research gaps particularly compound isolation, in vivo validation, and toxicological studies that are critical for advancing its nutraceutical and phytopharmaceutical applications.

2. methods

This review adopted a narrative integrative approach to compile evidence related to the ethnobotanical significance, nutritional profile, phytochemistry, and pharmacognostic potential of Pandanus julianettii Martelli. Literature searches were conducted across Scopus, PubMed, ScienceDirect, SpringerLink, and Google Scholar using keywords such as “P. julianettii,” “forest coconut,” “ethnobotany,” “phytochemistry,” and “antioxidant activity.” To broaden coverage, gray literature including local theses, institutional reports, and conference proceedings was also considered. Publications from 2010 to 2024 were evaluated, with priority given to studies presenting data on traditional uses, nutrient composition, secondary metabolites, and antioxidant activity.
Selection of references followed thematic relevance and methodological clarity. Sources lacking sufficient methodological detail or relying solely on anecdotal accounts were excluded. Extracted data were organized into four main categories: ethnobotanical documentation, nutritional analysis, phytochemical screening and quantification, and antioxidant evaluation. This thematic structure allowed comparison across studies and identification of consistent findings as well as research gaps.
In addition to secondary sources, the review incorporated original field observations and laboratory analyses conducted between 2020 and 2024 in Lanny Jaya and Tolikara districts, Papua. Ethnobotanical data were obtained through field surveys and community-level documentation, while laboratory analyses included proximate nutritional composition, qualitative phytochemical screening, and antioxidant assessment using the DPPH radical scavenging assay. Integrating published literature with field-based results provided a more comprehensive perspective on the bioactive potential of P. julianettii and its relevance for future nutraceutical and pharmacognostic applications.


3. results and discussion

3.1 Ethnobotanical Recognition and Local Use Classification
Field interviews conducted in the Lanny Jaya and Tolikara Districts confirmed that P. julianettii is widely recognized among the Lani and Dani ethnic groups, locally known as tuke or gawen. Communities distinguish P. julianettii from other Pandanus species based on the softness of the drupe flesh and the flavor of the mesocarp. The plant is primarily utilized for food, oil extraction, and ceremonial exchanges during weddings and other traditional rituals. The fruits are often cultivated in home gardens and incorporated into household agroforestry systems, accounting for up to 78% of useful perennial vegetation in rural Papuan communities.
In addition, the root fibers are traditionally woven into noken (woven bags), the leaves are used for making mats and traditional umbrellas, and the stems serve as materials for flooring and wall panels. The ethnobotanical significance of P. julianettii aligns with high Importance Value Index (IVI) scores reported in natural forest settings 152.61% for mature trees and 103.40% for saplings.

Figure 1. Total publication based on year.

Figure 1 illustrates the yearly trend in publications related to P. julianettii from 2010 to 2024, showing a clear increase in research output over time. Early publications between 2010 and 2016 were sparse and primarily focused on ethnobotanical documentation, reflecting limited scientific engagement with the species. However, starting in 2017 and particularly from 2020 onward, there is a noticeable surge in publication frequency, aligning with growing global interest in functional foods, plant-based antioxidants, and the valorization of Indigenous knowledge. This recent rise also corresponds with a methodological shift, as newer studies increasingly incorporate phytochemical analyses, antioxidant assays, and nutritional profiling alongside traditional ecological knowledge. The upward trend suggests that P. julianettii is gaining recognition as a valuable subject of interdisciplinary research, with implications for nutraceutical development, public health nutrition, and sustainable biodiversity use in Papua.
This cultural and ecological value is consistently reflected in studies conducted over the past 14 years. Initial documentation by Zebua (2010) highlighted the traditional use of the plant in Jayawijaya and the Yapen Islands (Zebua, 2010), while more recent surveys by Kogoya et al. (2022) and Kiwo et al. (2023) expanded the research to include Lanny Jaya, Tolikara, and other central highland regions of Papua. These studies collectively illustrate the sustained and widespread relevance of P. julianettii in highland communities, with a noticeable increase in scientific interest during the 2022–2024 period. This recent wave of research marks a shift from purely ethnobotanical accounts toward more integrative approaches that combine ecological, nutritional, and phytochemical perspectives (Kiwo et al., 2023; Kogoya et al., 2022).
The local classification of P. julianettii under names such as tuke, gawen, or kelapa hutan demonstrates a rich and nuanced folk taxonomy rooted in morphological, sensory, and ecological observations. The consistently high scores recorded in both natural forests and cultivated settings reinforce its role as a staple in traditional agroecosystems, actively maintained through semi-domesticated cultivation models. Overall, the integration of P. julianettii into household-level agroforestry reflects its vital contribution to food sovereignty and climate-resilient livelihoods. Its multifunctional uses for food, oil, ceremonial exchange, and raw materials position it as a clear example of a “cultural keystone species” (Garibaldi & Turner, 2004). Moreover, the traditional knowledge surrounding its utilization embodies principles of ecological stewardship and zero-waste practice, underscoring the deep environmental wisdom embedded in Indigenous Papuan cultures.
3.2 Nutritional Composition of Fruit Components
Quantitative proximate analysis of the mesocarp and endosperm of P. julianettii reveals exceptionally high nutritional values. The mesocarp, in particular, is a rich source of both energy and essential nutrients, notably unsaturated fatty acids and vitamins. Nutritional profiling indicates that P. julianettii is abundant in macronutrients and key micronutrients, with a total fat content of approximately 47%, primarily composed of oleic and palmitic acids. This lipid profile closely resembles that of other nutritionally dense Pandanus species, such as P. brosimos and P. conoideus (Kogoya et al., 2014) and supports its potential as a high-energy food.
The presence of vitamins C and E further enhances its value as a functional food, particularly due to their established roles in antioxidant defense mechanisms. Notably, the protein content of P. julianettii, measured at 18%, exceeds that of many other indigenous fruits in Indonesia, including snake fruit (Salacca zalacca), papaya (Carica papaya), and soursop (Annona muricata) (Zebua & Purnamasari, 2018). This positions P. julianettii as a promising candidate for addressing protein-energy malnutrition and micronutrient deficiencies, especially in rural and nutritionally vulnerable populations.
Furthermore, its high dietary fiber and caloric density make it particularly suitable for child nutrition, postnatal recovery, and as a dietary staple during periods of food scarcity. These nutritional benefits align closely with traditional knowledge systems, which have long recognized the restorative and sustenance value of P. julianettii in Indigenous highland communities (Purwanto & Munawaroh, 2010b).
[image: ]
Figure 2. Nutrional profile of P.julianetti
3.3 Phytochemical Screening
Preliminary phytochemical screening of P. julianettii extracts and solvent fractions revealed the presence of several major classes of secondary metabolites, reinforcing its potential as a medicinal plant. Alkaloids were detected in all extract types, as indicated by positive reactions with both Dragendorff’s and Mayer’s reagents. Flavonoids were identified particularly in the ethanol and ethyl acetate fractions, as evidenced by the development of a reddish coloration upon reaction with hydrochloric acid. The presence of saponins was confirmed through the observation of persistent frothing in aqueous solutions, while polyphenols and tannins were indicated by strong reactions with ferric chloride (FeCl₃), which produced a characteristic blue-black precipitate. These findings collectively support the ethnopharmacological relevance of P. julianettii, particularly its traditional use in wound healing, energy restoration, and postnatal recovery.

Figure 3. Total of part of the plant

The detected phytochemical constituents offer a scientific rationale for the traditional medicinal uses of fruit (Figure 3). Flavonoids, for instance, are widely recognized for their antioxidant, anti-inflammatory, and vascular-protective properties (Sabu et al., 2019; Wang et al., 2019; Wongso, 2022). Phenolic compounds contribute significantly to antimicrobial, anticarcinogenic, and cardioprotective activities (Harborne, 1984), while saponins are known to enhance nutrient absorption and modulate immune responses. Tannins also play an important role in promoting wound healing through their astringent and antimicrobial effects. The results of quantitative analysis further validate these properties: the ethanol fraction of P. julianettii yielded the highest flavonoid concentration at 3.93%, whereas the ethyl acetate fraction contained the highest phenolic content, measured at 1.82%. These differences underscore the critical role of solvent polarity in targeting and extracting specific classes of bioactive compounds and suggest that individual fractions of P. julianettii may be selectively optimized for different pharmacological applications.
3.4 Total Flavonoid and Phenolic Content
Quantitative analysis of P. julianettii extracts revealed varying concentrations of flavonoids and phenolic compounds across different solvent fractions. The ethanol fraction exhibited the highest flavonoid content, reaching 3.93%, while the ethyl acetate fraction showed a slightly lower flavonoid concentration of 0.44%. In contrast, total phenolic content was more evenly distributed, with 1.56% detected in the ethanol extract and 1.82% in the ethyl acetate fraction. These findings suggest that while flavonoids are more selectively extracted in polar solvents such as ethanol, phenolic compounds exhibit broader solubility and may be distributed across fractions of differing polarity.
The high flavonoid and phenolic levels reported in this study are consistent with previous research indicating that P. julianettii is a rich source of antioxidant compounds (Kogoya et al., 2024; Zebua & Purnamasari, 2018). These bioactive constituents are known for their ability to scavenge free radicals and reduce oxidative stress, thereby contributing to cellular protection and improved metabolic function. The antioxidant activity of these compounds, as demonstrated in vitro assays such as DPPH radical scavenging, has been widely correlated with both total flavonoid and phenolic content in plant materials (Scherer & Godoy, 2009).
In ethnopharmacological contexts, the antioxidant properties of P. julianettii may underpin its traditional uses as a restorative food, especially in postnatal care and during recovery from illness or fatigue. The presence of these compounds also supports anecdotal reports from Indigenous communities regarding its perceived ability to enhance stamina and resistance to disease (Purwanto & Munawaroh, 2010b). From a phytopharmaceutical standpoint, the variability of these bioactive concentrations across solvent fractions highlights the potential for selective extraction techniques to be employed in optimizing functional ingredients for nutraceutical or therapeutic use.
The quantification of flavonoids and phenolics in this study not only adds to the pharmacognostic profile of P. julianettii but also provides a foundation for further bioassay-guided fractionation and compound isolation (Table 1). Future studies should consider integrating chromatographic techniques such as HPLC or LC-MS to identify individual flavonoid and phenolic compounds responsible for the observed bioactivity, and to assess their stability, bioavailability, and therapeutic index in vivo models.
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	Compounds Identified
	Pharmacological Activity
	The common use of the plant
	Ref.

	Flavonoids, Phenolics (quercetin, gallic acid equivalent)
	Antioxidant
	Ethanol and ethyl acetate fractions are rich in flavonoids and phenolics with strong antioxidant activity.
	(Kogoya et al., 2024)
	Fatty acids: palmitate, oleate, linoleate, etc.
	Functional food
	1. P. julianettii contains essential fatty acids with potential as a functional food.
2. There are local variations of P. julianettii with potential as nutritious local food.
3. This plant is important for culture and food security in the central highlands.
	(Gae Lada & Condro, 2023; Kiwo, Moeldjono, Ungirwalu, et al., 2023)
	White pith (potential energy source)
	Local energy source
	Lani tribe uses fruit as a macronutrient-rich local energy source.
	(Kogoya et al., 2022)
	Saponins, flavonoids, phenolics
	Antioxidant, antimicrobial
	P. julianettii bark contains secondary metabolites with antimicrobial and antioxidant potential.
	(Kogoya et al., 2022)
	Not specified
	Traditional medicine
	Used traditionally by indigenous communities to treat skin diseases.
	(Kogoya et al., 2022)
	Carbohydrates, proteins, fats, vitamins
	Nutrition
	Nutritional analysis shows P. julianettii fruit is rich in macronutrients and vitamins.
	(Kogoya et al., 2014)
	Not specified
	Economic potential
	Promoted as a commodity with economic potential for highland communities.
	(Zebua & Purnamasari, 2018)
	Polyphenols
	Antioxidant
	Polyphenol content contributes to antioxidant capacity of the seeds.
	(L. Zebua, 2010)
	Fatty oils, micronutrients
	Child nutrition
	Used as complementary food due to its high energy and micronutrient content.
	(Kogoya et al., 2022)


3.5 Antioxidant Activity
The antioxidant capacity of P. julianettii was evaluated using the DPPH (2,2-diphenyl-1-picrylhydrazyl) radical scavenging assay, a widely accepted method for assessing free radical inhibition in plant extracts. Among the solvent fractions tested, the ethanol fraction demonstrated the most potent activity, with an IC₅₀ value of 45.83 mg/mL. Based on this result, the Antioxidant Activity Index (AAI), calculated as the ratio between the initial DPPH concentration and the IC₅₀ value, classified P. julianettii as having “moderate” antioxidant capacity (Scherer & Godoy, 2009).
Although the antioxidant strength does not reach the level observed in synthetic antioxidants such as butylated hydroxyanisole (BHA), which typically yield AAI values greater than 9, the results are nonetheless significant for an unrefined, food-grade plant extract. The moderate radical-scavenging potential of P. julianettii aligns with its measurable concentrations of flavonoids, phenolics, and vitamins C and E, all of which are known to contribute to antioxidant mechanisms through hydrogen-donating and metal-chelating properties.
These findings lend scientific validation to ethnomedicinal claims that P. julianettii functions as a restorative and protective food source, especially in traditional highland diets where it is consumed regularly during postpartum recovery and times of physical depletion (Purwanto & Munawaroh, 2010b). Moreover, the observed antioxidant potential is likely enhanced by the synergistic interaction between its bioactive constituents, particularly the unsaturated fatty acids and polyphenols, which together may bolster cellular defense systems against oxidative stress.
Importantly, Pearson correlation analysis revealed a strong positive relationship (r = 0.77, p < 0.05) between total phenolic content and antioxidant activity. This finding is consistent with broader phytochemical literature, which identifies phenolic compounds as primary contributors to the radical-scavenging capacity of plant-based antioxidants (Stratil et al., 2006). Thus, the antioxidant efficacy of P. julianettii is not incidental, but chemically rooted in its phytoconstituent profile, reinforcing its potential for further development in functional food and nutraceutical applications.
The antioxidant capacity of Pandanus julianettii was evaluated using the DPPH (2,2-diphenyl-1-picrylhydrazyl) radical scavenging assay, which is a widely applied, rapid, and cost-effective method for screening free radical inhibition in plant extracts. The ethanol fraction exhibited the strongest activity with an IC₅₀ of 45.83 mg/mL, indicating moderate antioxidant potential, and a significant positive correlation (r = 0.77; p < 0.05) was observed between phenolic content and antioxidant activity. Nonetheless, antioxidant assessment in this study was limited to the DPPH method, while other assays such as FRAP (Ferric Reducing Antioxidant Power), ABTS (2,2′-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)), and ORAC (Oxygen Radical Absorbance Capacity) were not performed due to resource and facility constraints. Since these complementary assays evaluate different antioxidant mechanisms that cannot be fully captured by DPPH alone, their absence represents a methodological limitation, and future studies should incorporate multiple assays to provide a more comprehensive profile of the antioxidant potential of P. julianettii.
3.6 Correlation Between Phytochemicals and Antioxidant Activity
A Pearson’s correlation analysis revealed a significant positive correlation between total phenolic content and antioxidant activity (r = 0.77, p < 0.05), suggesting that phenolic compounds are major contributors to the radical scavenging potential of the plant. Flavonoids also showed moderate correlation (r = 0.65), indicating synergistic bioactivity.
3.6 1. Types of Research and Study Focus
The most dominant type of research on P. julianettii is ethnobotanical studies. These studies highlight how the plant is traditionally utilized by Indigenous Papuan communities for food, crafts, and cultural purposes. However, in recent years, particularly since 2019, there has been a shift toward more laboratory-based studies, such as those by Kogoya et al. (2024), which focused on phytochemical analysis of flavonoids and phenolics (Kogoya et al., 2019). This shift reflects an effort to bridge traditional knowledge with modern scientific validation, especially regarding bioactive compounds and functional properties of the plant.
3.6.2. Plant Organs Studied
The fruit of P. julianettii is the most extensively studied organ, analyzed in various forms such as fresh, roasted, powdered, and dried. This is evident in studies by Kiwo et al. (2023) and Lada & Condro (2023), who examined the nutritional and lipid profiles of the fruit. Other parts of the plant, such as the leaves, roots, and stems, are also used by Indigenous peoples for mats, traditional umbrellas, building materials, and handicrafts, as reported by Zebua (2010) and Leo & Lisye (2021). These findings confirm that P. julianettii is a multifunctional plant with significant ecological, cultural, and economic roles in Papua.
3.6.3. Sample Types and Solvents Used
Chemical analyses of P. julianettii employed diverse sample forms, such as crude extracts, solvent fractions, and plant powders. Kogoya et al. (2024) used ethanol, n-hexane, and ethyl acetate to extract bioactive phenol and flavonoid compounds from dried fruit samples (Kogoya et al., 2024). In contrast, Lada & Condro (2023) applied n-hexane for fatty acid methyl esther extraction prior to gas chromatography analysis (Gae Lada & Condro, 2023). Ethnobotanical studies like those by Kogoya et al. (2014) and Franco (2021) generally did not involve solvent use, as they focused on traditional applications (Franco et al., 2021; Kogoya et al., 2014). These differences underscore the methodological contrast between observational and analytical research approaches.
3.6.4. Identified Secondary Metabolites
The most frequently identified secondary metabolites were flavonoids, phenolics, vitamins (C and E), and carbohydrates. Kogoya et al. (2024) reported high levels of flavonoids and phenolics in ethanol and ethyl acetate fractions. Meanwhile, Lada & Condro (2023) identified essential fatty acids such as oleic, linoleic, and linolenic acids in both raw and processed fruit samples. Several studies, including those by Franco (2021) and Zebua (2010), did not specify chemical constituents, indicating gaps in phytochemical data that require further exploration (Franco et al., 2021; Gae Lada & Condro, 2023; Kogoya et al., 2024).
3.6.5. Pharmacological Activities and Functional Properties
The main pharmacological and functional roles of P. julianettii include antioxidant activity, functional food value, and energy or food security source. Antioxidant potential was demonstrated by Kogoya et al. (2024) through assays related to phenolic and flavonoid content. Essential fatty acids identified by Lada & Condro (2023) support its role as a functional food, especially given the presence of omega-3, 6, and 9. Studies by Kiwo et al. (2023) and Kogoya et al. (2014) emphasized its importance as a food reserve during famine or crop failure seasons. These findings reinforce the plant’s adaptive significance in traditional subsistence systems (Franco et al., 2021; Gae Lada & Condro, 2023; Kiwo, Moeldjono, Ungirwalu, et al., 2023; Kogoya et al., 2024).

3.6.6. General Conclusion and Research Gaps
In summary, P. julianettii holds substantial promise as a multi-purpose plant—serving as a food source, cultural symbol, and potential raw material for health-related products. While its traditional use is well documented, modern scientific understanding of its chemical composition and biological efficacy remains limited. The study by Kogoya et al. (2024) is a key starting point in characterizing its antioxidant potential, but further studies are needed to isolate active compounds, assess safety and efficacy, and explore its pharmacological mechanisms. Integrative research that combines ethnobotany, phytochemistry, and pharmacology will be essential to support the sustainable development of P. julianettii for both local and global applications (Kogoya et al., 2024).

3.7 Limitations and Future Directions
Despite the compelling results, certain limitations in the current study should be addressed. First, the antioxidant analysis was restricted to DPPH assays, which, while widely used, provide only a partial picture of antioxidant efficacy. Future studies should incorporate complementary assays such as ABTS, FRAP, and ORAC to obtain a more comprehensive antioxidant profile. Second, the study did not isolate or structurally characterize specific flavonoids or phenolic acids responsible for the observed effects. Targeted compound isolation using chromatographic and spectroscopic methods (e.g., HPLC, NMR) is necessary to identify active constituents. This would enable structure-activity relationship (SAR) studies and more precise therapeutic applications. Third, in vivo validation of bioactivities is essential. Although the plant’s antioxidant potential is promising in vitro, pharmacokinetics, bioavailability, and potential toxicity must be evaluated before clinical translation. Furthermore, no toxicological data currently exist for P. julianettii consumption beyond ethnographic safety indicators. As such, animal model studies are a logical next step. Finally, socioeconomic aspects of utilization and cultivation require further attention. While P. julianettii is currently maintained through indigenous knowledge systems, its increasing commercialization (e.g., oil extraction for markets) raises questions of biocultural equity, sustainable harvesting, and genetic conservation.
Taken together, the findings of this study situate P. julianettii as a strong candidate for nutraceutical development. Its combined nutritional and phytochemical richness suggest potential applications in functional foods, antioxidant-rich supplements, and possibly in formulations targeting inflammation, fatigue, and oxidative stress. However, transitioning from traditional use to commercial products must be ethically guided and scientifically grounded. This includes collaboration with indigenous communities, benefit-sharing mechanisms, and the preservation of traditional knowledge rights. Bioprospecting should occur within frameworks of “community-led innovation” to avoid extractive models of development (Posey, 1999). Moreover, breeding programs or conservation initiatives may be warranted to support P. julianettii populations, especially as demand increases. Its narrow ecological niche restricted to highlands between 1,400–2,800 m could render the species vulnerable to climate change and habitat loss.
This review underscores Pandanus julianettii Martelli as a culturally important and nutritionally dense species with promising pharmacognostic potential, particularly due to its phenolic- and flavonoid-rich profile that contributes to moderate antioxidant activity. While these findings provide preliminary validation of its traditional uses, further research is necessary to advance its scientific and practical applications. Future studies should prioritize bioassay-guided fractionation and compound profiling using advanced chromatographic and spectroscopic techniques such as LC-MS/MS and NMR, conduct in vivo antioxidant and anti-inflammatory evaluations in rodent models to determine efficacy and safety, perform toxicological assessments to establish safe dosage ranges, and apply complementary antioxidant assays (FRAP, ABTS, ORAC) to generate a more comprehensive bioactivity profile. Additionally, conservation and sustainable utilization strategies must be developed through community-based frameworks to ensure that scientific exploration aligns with Indigenous knowledge systems and supports equitable benefit-sharing.


4. Conclusion

This review highlights Pandanus julianettii Martelli as a culturally significant and nutritionally rich species with considerable pharmacognostic potential, supported by its high fat, protein, fiber, and vitamin content, as well as the presence of flavonoids, phenolics, alkaloids, saponins, and tannins that contribute to moderate antioxidant activity demonstrated through the DPPH assay. While these findings validate its traditional uses as food and medicine, current evidence remains preliminary due to the absence of compound isolation, limited antioxidant testing, and lack of in vivo or toxicological studies. Future research should therefore prioritize bioassay-guided isolation and structural characterization of active constituents, expand antioxidant evaluation with complementary assays such as FRAP, ABTS, and ORAC, and conduct in vivo studies to determine efficacy, bioavailability, and safety. To ensure sustainable development, further pharmacological exploration must be integrated with community-based approaches that respect Indigenous knowledge and promote equitable benefit-sharing.
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