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Ethnomedicinal Knowledge and Phytochemical Screening of Saluyot (Corchorus olitorius L.) Leaf Extract Used by the Tigwahanon Tribe of San Fernando, Bukidnon, Philippines
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ABSTRACT 

	The Philippines is a global biodiversity hotspot and has numerous ethnic communities that utilize their rich local flora as a foundational element of their traditional healing systems and irreplaceable ethnomedical knowledge. This study systematically documented and scientifically validated the ethnomedicinal uses of Saluyot (Corchorus olitorius L.) leaf by the Tigwahanon tribe in San Fernando, Bukidnon, and correlated these uses with the plant's phytochemical profile. An ethnopharmacological survey was conducted among ten key informants (healers and elders) using semi-structured interviews, with a 70% consensus threshold used to classify claims as validated. Additionally, an ethanolic leaf extract was subjected to qualitative phytochemical screening to identify major secondary metabolites.  The findings demonstrated strong community agreement, with seven out of eight traditional claims achieving validated status. The highest consensus was found for treating diabetes (100%) and arthritis (90%), followed by fever, wounds, and headaches (≥70%). The phytochemical screening confirmed the presence of flavonoids, terpenoids, alkaloids, saponins, and tannins. The data triangulation established a strong scientific rationale: the high consensus for diabetes is supported by the confirmed presence of flavonoids and saponins, known for their anti-hyperglycemic activity. Similarly, the use against arthritis and fever is linked to flavonoids and terpenoids, which exhibit potent anti-inflammatory effects. These findings validate the traditional knowledge of the Tigwahanon tribe and strongly recommend the C. olitorius for future isolation studies to develop standardized phytomedicines. 
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1. INTRODUCTION 

The Philippines is recognized for its megadiverse hotspot that harbors a diverse flora that supports the traditional healing practices of its numerous ethnic communities. Globally, the utilization of medicinal plants forms a cornerstone of indigenous healthcare systems, with these groups possessing an irreplaceable reservoir of ethnomedical knowledge accumulated over countless generations. The Tigwahanon tribe of San Fernando, Bukidnon, a region nestled within this biodiversity belt, maintains a unique traditional healing system deeply reliant on the local forest flora. Among the key botanicals in their pharmacopeia is jute mallow (Corchorus olitorius L.), locally known as saluyot. This leafy vegetable boasts a documented global history of ethnomedical application, notably for addressing conditions related to pain, inflammation, and gastrointestinal distress.
Despite the widespread consumption and established global ethnomedical recognition of C. olitorius, a critical research lacuna persists concerning the specific ethnomedical applications and the corresponding phytochemical profile of the C. olitorius biotype utilized by the Tigwahanon tribe. While general pharmacological properties are substantiated (Yakoub et al., 2018), the precise preparations, traditional dosages, and the spectrum of ailments treated have yet to be systematically documented or scientifically correlated. Crucially, empirical data establishing a direct link between the sophisticated traditional ethnomedical knowledge of this specific community and the phytochemical signature of the locally-sourced C. olitorius from Bukidnon is nonexistent. Bridging this gap is significant and an essential act of cultural heritage preservation and provides the scientific justification for the plant's efficacy, which could leads to the development of locally-sourced phytomedicines.
Existing analyses have already identified key bioactive compounds in C. olitorius, such as quercetin, luteolin, and various cardiac glycosides, thereby substantiating its historical uses for maladies like fever, diabetes, and cardiovascular support (Abdel-Razek et al., 2022; Patil & Jain, 2019). This evidence provides a strong scientific foundation for the present investigation into the local Tigwahanon preparation that strongly suggest their traditional usage is connected by the plant’s rich and diverse secondary metabolite content. The significance of this study is rooted in its dual role. First, it functions as a critical intervention for cultural heritage preservation by systematically documenting the endangered ethnomedical knowledge of the Tigwahanon tribe that is directly aligns with global calls for the recognition and equitable use of traditional resources (Okedele et al., 2024). Second, it serves as a rigorous scientific validation process. The phytochemical screening will support as scientific evidence to rationalize the traditional uses, with the potential to isolate either novel or uniquely concentrated bioactive compounds. This information is significant for future bioprospecting initiatives, for the development of standardized herbal medicines, and for the construction community-based conservation strategies for local medicinal plants.
The research was conducted with three primary objectives. First, the study aimed to systematically document and characterize the ethnomedical knowledge, specific therapeutic indications, and traditional preparation methodologies of Corchorus olitorius L. as utilized by the Tigwahanon tribe in San Fernando, Bukidnon. Second, it involved performing a qualitative phytochemical screening of the local C. olitorius leaf extract to definitively identify the major classes of secondary metabolites present. Finally, the research sought to scientifically correlate the documented traditional therapeutic uses with the identified phytochemical profile, thereby providing a preliminary validation of the plant's efficacy within the unique context of Tigwahanon ethnomedicine.

2. material and methods 

2.1 Research Design 

The study integrated phenomenological research with qualitative phytochemical screening. The initial phase involved an ethnopharmacological study conducted among the Tigwahanon community in San Fernando, Bukidnon, utilizing semi-structured interviews and field observation to systematically elicit and record the ethnomedicinal knowledge pertaining to Corchorus olitorius L., including its specific therapeutic uses and traditional preparation methods. The resulting qualitative data were subjected to a thematic analysis to categorize and interpret the underlying patterns of knowledge and practice. Subsequently, the research progressed to the laboratory phase, where C. olitorius leaf extract was prepared and subjected to qualitative phytochemical screening using established protocols to identify the major classes of secondary metabolites. The final step involved the scientific correlation of the derived therapeutic themes from the thematic analysis with the identified phytochemical profile, thereby creating an evidence-based preliminary validation of the Tigwahanon tribe's traditional applications and bridging the chasm between indigenous knowledge and modern photochemistry.

2.2 Participants of the Study

[bookmark: _GoBack]The participants were systematically selected based on the recommendation of the tribal chief and their proven expertise in traditional ethnomedicine and the utilization of local flora, specifically Corchorus olitorius L. The ten participants comprising six active traditional healers and four elders shared a common dialect, geographic location, and cultural framework, all while providing free and informed consent. By prioritizing this cultural homogeneity and the high-level expertise of key informants over a larger, randomized sample, the study successfully reduced "noise" and minimized the risk of acquiring superficial data. This selection process ensured the acquisition of high-quality, authentic, and validated ethnomedicinal data, establishing a high degree of internal validity critical for defining the scientific basis of the plant’s traditional use.


2.3 Locale of the Study

[image: ]




















Figure 1: Study area of Sitio Kasilaan, San Fernando, Bukidnon
The study was conducted in Sitio Kasilaan (7° 56' 22.49" N, 125° 21' 53.83" E). It is a tribal village located within the municipality of San Fernando, Bukidnon, Philippines. This area is recognized for its rich ethnic diversity, serving as the ancestral domain for various indigenous groups, including the Tigwahanon Tribe. The Tigwahanon are culturally and geographically associated with the nearby Tigwa River and its surrounding watershed, which is historically significant for their traditional practices. The Saluyot (Corchorus olitorius L.) was collected directly from this specific geographical location in Sitio Kasilaan, ensuring the medicinal plant material is consistent with that traditionally utilized by the Tigwahanon community.


2.4 Data Gathering Procedure

2.4.1 Documentation of Ethnomedicinal Knowledge

The preliminary phase of data acquisition was executed through a combination of semi-structured interviews and systematic field observation involving the purposively sampled key informants. Prior to data collection, strict observance to ethical research protocols was ensured such as formal presentation of the study's objectives and methodology was delivered in the local dialect, and prior informed consent. The central data collection method involved comprehensive ethnobotanical interviews conducted with the traditional healers (Mananambal) and tribal elders. The structured interview guide was designed to collect necessary detail on the local name, specific therapeutic indications, the traditional preparation methodologies, and the administration. Complementary field observation involved researchers accompanying the informants to the collection sites within the community, to document harvesting practices. Simultaneously, voucher specimen of the local C. olitorius is collected, expertly prepared, accessioned with official numbers, and deposited in a herbarium for definitive taxonomic authentication. 
To ensure the validation and reliability of the traditional knowledge, all gathered ethnomedicinal data were subjected to triangulation meaning only those therapeutic uses supported by a consensus of at least 70% of the key informants were retained and included in the final scientific analysis.
Required Consensus Count = Total Key Informants × Consensus Threshold

2.4.2 Collection and Preparation of Plant Material

Approximately 3.0 kg of healthy Corchorus olitorius L. leaves were harvested from Sitio Kasilaan. The collected materials were authenticated against the deposited voucher specimen. The leaves were meticulously cleaned, air-dried in a shaded area at ambient temperature for a period of seven days, and ground into a fine powder using a mechanical grinder. The powdered leaf material was subjected to maceration using 95% ethanol in a sealed container for 72 hours with intermittent shaking. This process was repeated three times. The resulting filtrates were pooled and concentrated using a rotary evaporator under reduced pressure and controlled temperature (≤40∘C) to yield the crude ethanolic leaf extract.

2.4.3 Preparation for Qualitative Phytochemical Screening

The prepared crude leaf extract underwent a series of standard, established qualitative chemical tests to identify the major classes of secondary metabolites. The tests were performed in triplicate to ensure reliability.
2.4.3.1 Mayer's Test for Alkaloids
The presence of alkaloids was determined using Mayer's test. Three milliliters (3 mL) of the plant extract were placed in a test tube and acidified by the dropwise addition of dilute hydrochloric acid (HCl). Subsequently, one milliliter (1 mL) of Mayer's reagent was added dropwise to the mixture. A positive result was indicated by the formation of a creamy-white or yellow precipitate, confirming the presence of alkaloids in the extract.


2.4.3.2 Ferric Chloride Test for Tannins
Tannins were screened using the Ferric Chloride (FeCl3) test. Two milliliters (2 mL) of the extract were diluted with ten milliliters (10 mL) of distilled water, and this mixture was gently heated on a water bath for five minutes before being filtered. A few drops of 5% Ferric Chloride solution were then added to the resulting filtrate. The formation of a distinct bluish-black coloration or precipitate was interpreted as a positive indication for the presence of hydrolyzable tannins, while a greenish-black or brown coloration or precipitate suggested the presence of condensed tannins.
2.4.3.3 Foam Test for Saponins
The presence of saponins was investigated using the standard Foam Test. A five-milliliter (5 mL) volume of the plant extract was added to a test tube and vigorously shaken in a vertical direction for a duration of one to two minutes. The solution was subsequently allowed to stand undisturbed for ten to fifteen minutes. The test was considered positive if a stable, persistent honeycomb-like froth or foam, measuring at least one centimeter (1 cm) in height, remained on the surface for an extended period.
2.4.3.4 Salkowski Test for Terpenoids
The Salkowski test was utilized to confirm the presence of terpenoids. Five milliliters (5 mL) of the extract were combined with two milliliters (2 mL) of chloroform and three milliliters (3 mL) of concentrated Sulfuric Acid (H2SO4) in a test tube. After gentle agitation to mix, the solution was left to allow the formation of separate layers. The appearance of a reddish-brown color at the interface between the two layers was indicative of the presence of steroids. Conversely, the observation of a golden-yellow or greenish-blue color in the upper chloroform layer was interpreted as a positive result for terpenoids.
2.4.3.1 Alkaline Reagent Test for Flavonoids
The Alkaline Reagent test was employed to screen for the presence of Flavonoids. A two-milliliter (2 mL) aliquot of the extract was mixed with one milliliter (1 mL) of a 10% aqueous sodium hydroxide (NaOH) solution. A positive observation was characterized by the development of an intense yellow color upon the addition of the alkali, which rapidly reverted to a colorless solution upon subsequent acidification with a few drops of 10% dilute hydrochloric acid (HCl).

2.4.4 Ethical Consideration

Prior to any data gathering, formal clearance was secured. All participants received a detailed explanation of the study's objectives and methods in the local language. The protocol emphatically stressed the absolute right to withdraw at any point without reprisal and guaranteed equitable benefit sharing from any future intellectual property or commercialization resulting from the validated indigenous knowledge and establishing a foundation of trust essential for high-caliber ethnobotanical inquiry.

3. results and discussion

3.1 Ethnomedicinal Uses of Corchorus olitorius (L.): Consensus and Validation

Table 1 reports the number of informants reporting each claim, the total count, and the resulting consensus percentage. Following established ethnopharmacological standards, a use was classified as Validated (V) if the informant consensus reached or exceeded 70%, indicating a high degree of local agreement and reliability regarding its efficacy and application. Uses falling below this threshold were designated as Not Validated (NV). This structured approach allows for the prioritization of traditional uses, which exhibit strong communal support, thereby guiding future phytochemical and pharmacological research efforts toward the most promising applications of C. olitorius.
Table 1:  Ethnomedicinal Uses of Saluyot (C. olitorius) Leaf by Key Informants
	Traditional Use/Ailment Claimed
	Preparation Method
	Administration Route/Method
	Informants Reporting
	Total Count
	Consensus
	Status

	Constipation
	Decoction
	Consumed as a drink
	K1,K3,K4,K5, K6, K7, K10
	7
	70%
	V

	Ulcer
	Decoction
	Eaten as a vegetable dish
	K1, K2, K8
	3
	30%
	NV

	Arthritis
	Fomentation
	Hot leaves are placed on the knee joint and surrounding area.
	K1, K2, K3, K4, K6, K7, K8, K9, K10
	9
	90%
	V

	Headaches
	Poultice
	Placed on the temple
	K2,K3,K4,K5,
K8, K9,K10
	7
	70%
	V

	Fever
	Leaf Infusion
	Consumed orally as a tea
	K1, K4, K5, K6, K7, K8, K9, K10
	8
	80%
	V

	Diabetes
	Leaf Infusion
	Consumed orally as a tea
	K1, K2, K3, K4, K5, K6, K7, K8, K9, K10
	10
	100%
	V

	High blood pressure
	Decoction
	Eaten as a vegetable dish
	K1,K3,K4,K5, K6, K7, K10
	7
	70%
	V

	Wounds
	Aqueous Extract Paste
	Applied directly to the wound
	K1,K2,K6,K7,
K8, K9,K10
	7
	70%
	V


Status:  V – Validated; NV – Not Validated
The present study investigated the ethnomedicinal applications of Saluyot (C. olitorius) leaf, revealing a broad spectrum of traditional uses supported by local knowledge.  Analysis of the key informant data indicates that seven of the eight reported traditional uses achieved a high consensus score (≥70%) and were classified as Validated (V), suggesting a strong agreement and established practice within the community. The most strongly supported traditional use is for Diabetes, which garnered a perfect 100% consensus from all ten informants (n=10). This finding is particularly significant and warrants further phytochemical and pharmacological investigation to isolate and characterize the compounds responsible for its potential anti-diabetic activity. The preparation method for this use is a Leaf Infusion consumed orally as a tea, which is a simple, non-toxic, and common preparation route for herbal medicine.
A high level of consensus (≥70%) was also observed for treatments related to arthritis (90% consensus), fever (80% consensus), constipation (70% consensus), headaches (70% consensus), high blood pressure (70% consensus), and wounds (70% consensus). The varied administration routes reflect the plant's versatility. For example, C. olitorius is used externally as a fomentation for arthritis relief and a poultice for headaches. Additionally, its use as a decoction or infusion for conditions like constipation and high blood pressure suggests the presence of beneficial compounds absorbed via the gastrointestinal tract, such as dietary fiber or polyphenols, respectively.

3.2 Qualitative Phytochemical Profile of the Corchorus olitorius (L.) Leaf Extract

The provided phytochemical screening of the Corchorus olitorius L. leaf extract in Table 2 confirms the presence of several secondary metabolites, which are essential for its traditional medicinal uses and biological activities. This qualitative analysis serves as a foundational step in understanding the plant's chemical profile, revealing the presence of alkaloids, tannins, saponins, terpenoids, and flavonoids. These findings provide a scientific basis for further investigation into the plant's therapeutic potential and justify its long-standing use in traditional medicine systems.

Table 2: Phytochemical Screening Results

	Phytoconstituent Class
	Qualitative Test Used
	Trials
	Indicators  
	Presence 

	Alkaloids
	Mayer's Test
	1
2
3
	Yellow precipitate
Yellow precipitate
Creamy-white precipitate
	+
+
+

	Tannins
	Ferric Chloride Test
	1
2
3
	Dark green
Dark green
Dark green
	+
+
+

	Saponins
	Foam Test
	1
2
3
	Stable foam formation
Stable foam formation
Stable foam formation
	+
+
+

	Terpenoids
	Salkowski Test
	1
2
3
	Reddish-brown ring
Reddish-brown ring
Reddish-brown ring
	+
+
+

	Flavonoids
	Alkaline Reagent Test
	1
2
3
	Intense yellow to colorless
Intense yellow to colorless
Intense yellow to colorless
	+
+
+


Legend: Indicators were recorded as present (+) or absent (–) based on observed reactions.

The presence of alkaloids was confirmed by the positive result in the Mayer's Test, where the formation of a creamy-white or yellow precipitate indicated their existence in the extract. Alkaloids are a structurally diverse group known for a wide array of pharmacological actions, including analgesic, anti-inflammatory, and antimicrobial effects, with mechanisms involving interactions with various biological targets like receptors and enzymes (Bribi, 2018; Bradi & Basu, 2019).  The extract also showed a strong positive result for tannins, evidenced by the formation of a dark green precipitate with the Ferric Chloride Test. These polyphenolic compounds are primarily associated with the plant's astringent properties and are well-recognized for their potent antioxidant, antibacterial, and antimicrobial activities, playing a significant role in mitigating oxidative stress and inhibiting microbial virulence (Maisetta et al., 2019; Kováč et al., 2022; Nguyen et al., 2023).
Additionally, the Foam Test indicated the presence of saponins, as a stable foam formation was observed. Saponins, which are surface-active glycosides, have been widely investigated for their potential hypocholesterolemic, anti-inflammatory, and immunostimulant activities, making them valuable candidates for addressing metabolic and immune-related health challenges (Marrelli et al., 2016; Timilsena et al., 2023). The Salkowski Test confirmed the presence of terpenoids, resulting in a reddish-brown ring. This large and varied class of compounds exhibits notable biological activities, including anti-inflammatory, antiviral, and anticancer effects, primarily by modulating inflammatory pathways and inhibiting pro-inflammatory mediators (Del Prado-Audelo et al., 2021). Finally, the Alkaline Reagent Test confirmed the presence of flavonoids, showing a color change from intense yellow to colorless upon the addition of acid. Flavonoids, as a significant subgroup of polyphenols, are paramount for their powerful antioxidant capacity, which enables them to scavenge free radicals, chelate metal cations, and protect against chronic diseases associated with oxidative stress (Hassanpour & Doroudi, 2023; Li et al., 2024).

3.3 Scientific Rationale for the Traditional Uses of Corchorus olitorius (L.) 

Table 3: Validated Ethnomedicinal Claims with Phytochemical Constituents and Pharmacological Activities
	Traditional Use (Consensus)
	Preparation Method
	Phytochemical Class
	Potential Pharmacological Activity

	Diabetes (100% V)
	Leaf Infusion
	Flavonoids, Alkaloids, Saponins
	Anti-hyperglycemic, Insulin Secretion Modulation

	Arthritis (90% V)
	Fomentation
	Flavonoids, Terpenoids
	Anti-inflammatory, Analgesic

	Fever (80% V)
	Leaf Infusion
	Flavonoids, Alkaloids
	Antipyretic, Anti-inflammatory

	High blood pressure (70% V)
	Decoction
	Alkaloids, Saponins, Flavonoids
	Antihypertensive, Cardioprotective

	Wounds (70% V)
	Aqueous Extract Paste
	Tannins, Terpenoids, Flavonoids
	Wound-healing, Astringent, Antimicrobial, Antioxidant

	Headaches (70% V)
	Poultice
	Terpenoids, Flavonoids
	Analgesic, Vasorelaxant, Anti-inflammatory

	Constipation (70% V)
	Decoction
	Saponins, Tannins
	Laxative



The results of this study establish a robust scientific rationale for the traditional use of Corchorus olitorius leaf, demonstrating a compelling convergence between high local consensus found in Table 1 and the confirmed presence of key bioactive compounds in Table 2. The ethnobotanical survey yielded eight distinct traditional uses, seven of which achieved a high validation status (≥70% consensus).

The most significant findings pertain to metabolic and cardiovascular health. The 100% consensus for diabetes and 70% consensus for high blood pressure are directly supported by the presence of flavonoids and saponins. Recent in vivo studies corroborate that C. olitorius extracts exhibit significant anti-hyperglycemic activity by protecting pancreatic β-cells and improving insulin sensitivity (Mokgalaboni & Phoswa, 2023). Additionally, the leaf extract has been shown to reduce blood pressure through a mechanism involving the inhibition of the Angiotensin I-Converting Enzyme (ACE) and modulation of nitric oxide bioavailability, thereby functioning as a natural cardioprotective agent (Prasad & Qidwai, 2023). The consumption of the leaf as a decoction ensures the delivery of these water-soluble polyphenols and minerals, consistent with modern nutritional recommendations for managing these non-communicable diseases.
The traditional applications for inflammatory conditions, such as arthritis and fever, along with headaches are powerfully correlated with the presence of flavonoids and terpenoids. These phytochemicals are renowned for their potent anti-inflammatory properties, acting by suppressing the production of pro-inflammatory mediators, such as nitric oxide (NO) and (Lee et al., 2023). The use of a fomentation for arthritis and a poultice for headaches specifically targets the application of these topical analgesic and anti-inflammatory compounds directly to the site of pain. The validated use for wounds finds its scientific basis in the high levels of tannins, flavonoids, and terpenoids. Tannins are known for their astringent and antimicrobial properties, which promote wound contraction and protect the injury site from infection, while flavonoids and terpenoids drive the crucial antioxidant activity necessary for tissue repair and cell proliferation (Orieke et al., 2020). Similarly, the 70% consensus for constipation is supported by the confirmed presence of Saponins which is often contribute a laxative or demulcent effect, aiding gastrointestinal transit. (Abdel-Razek et al., 2022).

4. Conclusion

The systematic triangulation of ethnobotanical knowledge and phytochemistry conclusively confirms the therapeutic relevance of Corchorus olitorius L. leaf, as utilized by the Tigwahanon tribe in San Fernando, Bukidnon. This investigation documented the high-consensus traditional uses, most notably the 100% validation for diabetes and 90% for arthritis, simultaneously confirming the presence of five major bioactive classes: Alkaloids, Tannins, Saponins, Terpenoids, and Flavonoids. This direct scientific correlation linking the highest consensus claims to compounds with established anti-hyperglycemic, anti-inflammatory, and cardioprotective activities not only functions as a critical intervention for cultural heritage preservation but also provides the requisite scientific justification for the plant's long-standing efficacy. The C. olitorius  from this specific locale should be rigorously prioritized for bioactivity-guided isolation of lead compounds to develop standardized, evidence-based phytomedicines, thereby realizing the equitable benefit sharing of this valuable indigenous resource.
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