Vitamin and Mineral Constituents of Eupatorium Odoratum (Obiar Ofu)

Abstract
Eupatorium odoratum is a tropical plant widely used in traditional medicine in Nigeria. While its therapeutic applications are well documented, information on its vitamin and mineral composition remains limited. This study investigated the vitamin and mineral content of Eupatorium odoratum leaves to evaluate its potential as a dietary supplement and functional food ingredient. Fresh leaves were collected from Enugu State University of Science and Technology, Agbani, Enugu State, Nigeria, identified and authenticated, and analyzed using UV spectrophotometry for vitamins and atomic absorption spectrophotometry for minerals. The vitamin analysis revealed that E. odoratum is a rich source of essential vitamins, with particularly high levels of vitamin C (68.059 mg/kg). Substantial amounts of fat-soluble vitamins were also detected, including vitamin E (21.850 mg/kg), vitamin D (10.476 mg/kg), and vitamin A (9.237 mg/kg). The plant further contained B-complex vitamins, such as vitamin B1 (0.044 mg/kg), B2 (0.126 mg/kg), B3 (0.476 mg/kg), B6 (0.238 mg/kg), and B12 (2.738 mg/kg), though in smaller quantities. Mineral analysis showed the presence of essential macro- and micro-elements, including sodium (7.676 mg/kg), calcium (5.098 mg/kg), potassium (4.267 mg/kg), magnesium (3.787 mg/kg), iron (1.422 mg/kg), zinc (0.564 mg/kg), and selenium (0.178 mg/kg), alongside trace amounts of other elements. Toxic metals such as arsenic and aluminum were not detected, while lead, cadmium, and mercury occurred at very low levels. the findings highlight Eupatorium odoratum as a vitamin- and mineral-rich plant with promising nutritional and health benefits, supporting its potential application in disease prevention, functional foods, and drug development.
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1.0 Introduction 
Eupatorium odoratum (Chromolaena odorata), a member of the family Asteraceae, is a widely distributed medicinal plant with a long history of ethnobotanical use across tropical regions. Studies have established its evolutionary placement and wide adaptability, which partly explains its extensive medicinal utilization (Schmidt & Schilling, 2000). Stigmasterol and hexacosanol isolated from the plant have been shown to exhibit acetylcholinesterase inhibitory activity, accounting for its larvicidal and repellent properties (Gade et al., 2017), while green-synthesized nanoparticles derived from its leaf extract have shown strong antimicrobial and mosquito larvicidal activities (Elemike et al., 2017). These findings are further supported by in vitro studies confirming the antimicrobial efficacy of E. odoratum ethanol extracts against both Gram-positive and Gram-negative bacteria (Choudhary et al., 2023, Amri et al., 2024).In traditional medicine, the leaves are extensively used for the treatment of burns, wounds, skin infections, postpartum wounds, malaria, stomachache, and heartburn (Elemike et al., 2017). Ethnomedicinal reports also indicate its use as an anti-gonorrhoeal, anti-inflammatory, anthelmintic, analgesic, and antifungal agent (Amri et al., 2024). Additionally, the plant is employed in the management of catarrh, nasal congestion, diabetes, diarrhoea, fever, pertussis, rheumatism, and as a vermifuge (Vijayaraghavan et al., 2019). “Several studies, particularly on the leaves, have confirmed its antifungal, anticancer, antioxidant, anti-inflammatory, antiplasmodial, antidiabetic, and antibacterial properties” (Choudhary et al., 2023, Amri et al., 2024).
Vitamins are organic compounds, or groups of closely related compounds known as vitamers, that are required in small amounts to support normal metabolic and physiological functions in living organisms (Maqbool et al., 2017). They are classified as essential nutrients because the human body is unable to synthesize them in adequate quantities for survival, making dietary intake necessary (Awuchi et al., 2020). In mammalian systems, most vitamins cannot be produced endogenously and must therefore be obtained from external sources, particularly foods of plant and animal origin (Chungchunlam & Moughan, 2024). Vitamins are broadly grouped into two categories based on their solubility. “Water-soluble vitamins include thiamin (B1), riboflavin (B2), niacin (B3), pantothenic acid (B5), pyridoxal (B6), biotin, cobalamin (B12), folic acid, and ascorbic acid (vitamin C). Fat-soluble vitamins comprise vitamins A, D, E, and K. Deficiencies may arise from inadequate dietary intake, poor absorption, excessive losses, or increased physiological demand, and such deficiencies often manifest as clinical disorders” (Kiani et al., 2022). Vitamins play indispensable roles in human health, supporting metabolic pathways, immune defense, neurological function, and disease prevention (Awuchi et al., 2020; Maqbool et al., 2017; Kiani et al., 2022).  B-complex vitamins, including thiamine, pyridoxine, and cobalamin, are essential for nervous system function, DNA synthesis, and energy metabolism, acting synergistically to maintain neurological and cellular integrity (Calderón-Ospina & Nava-Mesa, 2020). Plant leaves are among the most important natural sources of vitamins, with many leafy plants serving as rich reservoirs of essential micronutrients.
Minerals are naturally occurring inorganic elements required by the body to facilitate various biochemical reactions and physiological processes (Malik et al., 2023). They form integral components of functionally important organic molecules, such as iron in hemoglobin and cytochromes, and zinc in insulin and numerous enzyme systems (Bhatla & Kathpalia, 2023). Minerals are essential for normal muscle contraction, cardiac function, nerve transmission, maintenance of fluid and electrolyte balance, and the development and maintenance of strong bones and teeth (Bhatla & Kathpalia, 2023). Deficiencies in specific minerals may result in disease conditions such as goiter, rickets, anemia, and other metabolic dysfunctions (Razzaque & Wimalawansa, 2025). “Nutritionally, minerals are categorized into major minerals, which are required in relatively large amounts, and trace minerals, which are needed in smaller quantities but are equally vital for health” (Tako, 2022). Major minerals include calcium, phosphorus, potassium, sodium, magnesium, chloride, and sulfur, while trace minerals include iron, zinc, iodine, selenium, copper, manganese, molybdenum, chromium, and fluoride (Bhatla & Kathpalia, 2023). Leafy plants constitute an important and affordable source of both vitamins and minerals and play a crucial role in meeting micronutrient requirements, particularly in many African diets where they contribute significantly to overall nutritional security.

2.0 Methods
2.1	Collection, Identification and Preparation of Eupatorium odoratum
Fresh leaves of Eupatorium odoratum were collected from Enugu State University of Science and Technology, Agbani, Nkanu West Local Government Area of Enugu State, Nigeria, in June 2024. The plant was identified and authenticated by a Botanist in the Department of Applied Biology and Biotechnology, Faculty of Applied Natural Sciences. The collected leaves were air-dried at room temperature, pulverized using a mortar and pestle, and sieved into a fine powder. 

2.2	Determination of Vitamins in Eupatorium odoratum 
2.2.1	Determination of Vitamin A (Retinol) Concentration.
A 1 g sample was macerated with 200ml of petroleum ether for 10 minutes and allowed to stand for 1 hour with intermittent shaking every 1 minute. The mixture was centrifuged for 5 minutes, and 3ml of supernatant was transferred into triplicate test tubes. The supernatant in each test tube was evaporated to dryness, and the residue was reconstituted with 0.2ml of acetic anhydride/chloroform (1:1) and 2ml of 50% trichloroacetic acid (TCA) in chloroform. The absorbance of the resulting solution was measured at 620nm at 15 seconds and 30 seconds against a corresponding blank.

Concentration (mg/100g) =
			
Where Dilution Faction is = 1, Extinction Coefficient = 25 M-1 L-1

2.2.2	Determination of Vitamin C (Ascorbic Acid) Concentration.
A 1 g sample was macerated with 20ml of 0.4% oxalic acid for 10 minutes and centrifuged for 5 minutes. One milliliter (1ml) of the supernatant was transferred into a test tube containing 9ml of 2,6-dichlorophenol indophenol (12mg/L), shaken, and mixed thoroughly. The absorbance of the resulting solution was measured at 520nm at 15 seconds and 30 seconds against a corresponding blank.

Concentration (mg/100g)   =
			
2.2.3	Determination of Vitamins E (Tocopherol Concentration).
A 1g sample was macerated with 20ml of petroleum ether for 10 minutes and allowed to stand for 1 hour with intermittent shaking every 1 minute. The mixture was centrifuged for 5 minutes, and 3ml of supernatant was transferred into triplicate test tubes and evaporated to dryness. The residue was re-dissolved with 2ml of ethanol and shaken. To the resulting solution, 1ml of 0.2% ferric chloride in ethanol and 1ml of 5% dipyridyl in ethanol were added, and the mixture was made up to 5ml with ethanol. The mixture was thoroughly shaken against a corresponding blank.
   
Concentration (mg/100g) =
			

2.2.4	Determination of Vitamin B1 (thiamine) Concentration.
A quantity 1 g of sample was homogenized with 50 ml of ethanolic sodium hydroxide and filtered into 100 ml flask. A volume, 10 ml of filtrate was pipetted into a beaker and 10 ml potassium dichromate added for colour development. A blank sample was prepared and the absorbance was taken at 560nm. The concentration of each sample was completed from a standard curve.

Concentration (mg/100g) =
			
2.2.5 Determination of Vitamin B2 (Ribofloavin) Concentration
Each gram 5 ml was extracted with 100ml (50%) hydrogen peroxide and allow to stand for 30 mins. Thereafter 2 ml of 40% Sodium Sulphate was added to make up to 50 ml mark. The absorbance of wavelength 510nm was read in a spectrophotometer. 


Concentration (mg/100g) =
			
2.2.6	Determination of B3 (Niacinamide) Concentration 
Each sample 5 g added to 50 ml sulphuric acid and shaken for 30 mins. Thereafter 3 drops of ammonium solution were added to the mixture and filtered. Potassium cyanide 5 ml was added to 100 ml volumetric flask and the mixture acidified with 0.02m H2SO4. The absorbance was read at 420nm in a spectrophotometer.
       
 Concentration (mg/100g) =
			
2.2.7	Determination of Vitamin B6 (Pyridoxine) Concentration.
A quantity 1 g of each sample was extracted with 500 ml of dilute water for 1 hr and filtered. Then 2 ml of distilled water, 0.4 ml of 50% of sodium acetate, 0.1 ml of deionized reagent, 0.2 ml of 3.5 sodium carbonate was added to 1 ml of the filtrate and mixed thoroughly. The absorbance of the solution was read at wavelength 540nm.
Concentration (mg/100g) =
			
2.2.8      Determination of Vitamin B12 in Eupatorium odoratum 
A Quantity 1 g of each of the sample was weighed into the beaker and macerated with 0.1% Sodium cyanide in 0.19 acetate buffer inside. The mixture was heated at 95 OC -100OC for 30-60 mins to extract Vitamin B12 and cooled, the absorbance of the mixture was read spectrophotometrically at wavelength 361nm. 
     Concentration (mg/kg) =
			

2.3 Determination of Minerals in Eupatorium odoratum
The mineral composition of the test sample was assayed using an Atomic Absorption Spectrophotometer (AAS) Spectra AA model 240FS, following the methods of the American Public Health Association (APHA, 1995). The analysis involved placing the diluted extracts on the bench, switching on the AAS machine, and setting it to the specific mineral content being assayed. The appropriate lamp, determined by the mineral content, was placed in the machine, and a tube from the machine was inserted into the instrument. The machine was set to take absorbance and concentration readings, which were displayed on the screen.
	
3.0	Results
3.1 Vitamin Content of  Eupatorium odoratum
The findings of the vitamin content of the the table shows the vitamin content of Eupatorium odoratum, with concentrations of various vitamins, including fat-soluble (A, E, D) and water-soluble vitamins (C and B-complex). Vitamin C has the highest concentration, followed by Vitamin E, while Vitamin B1 has the lowest concentration among the listed vitamins. The abundance of vitamins A, C, and E suggests a powerful defense system against oxidative stress, helping to protect cells from damage while supporting immune resilience and tissue repair. The spectrum of B-complex vitamins, though present in smaller proportions, plays a critical supportive role.The presence of vitamin D indicates a role in supporting bone health and calcium regulation—an uncommon but valuable trait in plant materials.

Table 1:  Vitamin Content of  Eupatorium odoratum
Vitamins						           Concentration (mg/100g)
Vitamin A								9.237
Vitamin E								21.850
Vitamin C								68.05926
Vitamin D								10.476
Vitamin B1								0.044
Vitamin B2 								0.126
Vitamin B3								0.476
Vitamin B6								0.238496
Vitamin B12								2.738

[image: ] Fig 1: Vitamin Composition of  E. Odoratum
 3.2. Mineral Composition of Eupatorium odoratum

Table 2 presents the mineral content, with magnesium, sodium, and calcium present in relatively higher concentrations, while iron is also notable. The plant shows a strong foundation of macro-minerals that are vital for basic physiological functions. Elements responsible for fluid balance, muscle contraction, nerve transmission, and bone strength are well represented, indicating that the plant could contribute meaningfully to electrolyte balance and skeletal support.Toxic elements like lead, cadmium, and mercury are present in very low concentrations, and some elements like arsenic and aluminum are below detection limits. This indicates a low risk of mineral toxicity and supports the safety of the plant from an environmental and nutritional standpoint.
  
Table 2. Mineral Composition of Eupatorium odoratum
Minerals    						                                    (mg/kg)  Copper									0.1579
Zinc ppm									0.564
Iron ppm									1.422
Manganese									0.343
Lead ppm									0.0198
Molybdenum									0.067
Arsenic ppm									0.00
Cobalt ppm									0.056
Cadmium ppm									0.022
Magnesium ppm								3.787
Sodium ppm									7.676
Calcium ppm									5.098
Potassium ppm								4.267
Mercury ppm									0.022
Selenium ppm									0.178
Aluminum ppm								0.00
Nickel ppm									0.1186
Silicon ppm									0.011
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Fig 2: Mineral Composition of  E. Odoratum

4.0 Discussion
Medicinal plants have long been recognized as important sources of micronutrients that contribute to human health, particularly in traditional healthcare systems. Among these plants, Eupatorium odoratum (commonly known as Obiar Ofu) has attracted attention due to its wide range of bioactive compounds and nutritional benefits, which enhance its therapeutic relevance. Eupatorium odoratum (Obiar Ofu) has a rich composition of essential vitamins, making it a valuable resource for nutritional and medicinal applications. Its impressive vitamin profile includes vitamin A, which supports vision, immune function, and skin health (Gade, 2017), and vitamin C, which has antioxidant properties, immune function, collagen production, and iron absorption.
The plant also contains vitamin D, which supports bone growth and remodeling, and vitamin E, which protects cells from damage and supports skin health (Dattola et al., 2020,  Skalny et al., 2024).  Eupatorium odoratum contains a range of B vitamins, including folate, riboflavin, niacinamide, pyridoxine, thiamine, and cobalamine, which contribute to energy metabolism, DNA synthesis and repair, and nerve function (Calderón‐Ospina et al., 2024). These B-complex vitamins further enhance the physiological importance of Eupatorium odoratum by supporting metabolic efficiency, neurological health, and cellular regeneration. Collectively, the presence of fat-soluble and water-soluble vitamins explains its use in traditional medicine and its potential application in modern nutraceutical and therapeutic formulations. Eupatorium odoratum contains beta-carotene, a precursor to vitamin A, supporting healthy vision and immune function (Babar et al., 2025), and small amounts of vitamin D, supporting bone health and immune function (Bikle, 2022). The plant's impressive vitamin profile makes it a valuable resource for traditional medicine, food fortification, and public health initiatives. However, further research is needed to determine the bioavailability of vitamins in Eupatorium odoratum and to investigate the effects of plant growth stage, environmental conditions, and processing methods on vitamin content. Insight into these factors is essential for optimizing the safe and effective use of Eupatorium odoratum in both dietary and therapeutic applications. 
[bookmark: _GoBack]Mineral analysis of Eupatorium odoratum leaves as shown in table 2 shows the plant to be higher in sodium and least in silicon. Eupatorium odoratum contains essential minerals like sodium, calcium, copper, zinc, potassium, magnesium, iron, and manganese, which support various bodily functions, including nutrition, metabolic pathways, and overall health (Tako, 2022, Bhatla & Kathpalia, 2023; Malik et al., 2023). “Sodium helps maintain fluid balance, nerve function, and muscle contraction, but excessive intake can lead to health issues” (Mohamed et al., 2025). Sodium and potassium regulate electrolyte balance and cardiovascular function, though excessive sodium intake poses health risks (Mohamed et al., 2025). Calcium supports bone and teeth health, muscle function, and nerve signaling (Němec et al., 2019). Copper supports blood cell production, bone health, and healthy veins and nerves (Fu et al., 2025). “Zinc supports immune function, wound healing, and DNA synthesis” (Lin et al., 2017). “Potassium supports muscle function, nerve signaling, and fluid balance (Mohamed et al., 2025), with a relatively low content, while magnesium supports muscle and nerve function, blood glucose control, and bone health” (Fatima et al., 2025). Iron supports hemoglobin production and metabolic processes (Vogt et al., 2025), manganese supports enzyme activity and protection against oxidative stress (Li & Yang, 2018). Calcium is fundamental to bone and dental health (Němec et al., 2018), magnesium supports glucose control and neuromuscular function (Fatima et al., 2024), iron is central to hemoglobin synthesis and metabolic regulation (Vogt et al., 2021), zinc is vital for immune response and wound healing (Lin et al., 2017), copper contributes to hematopoiesis and connective tissue integrity (Fu et al., 2025), and manganese plays a role in enzyme activation and protection against oxidative stress (Li & Yang, 2018). Adequate intake of these minerals is essential, as both deficiency and excess can lead to adverse health outcomes (Razzaque & Wimalawansa, 2025).The mineral composition of Eupatorium odoratum therefore has important nutritional and health implications. Its richness in essential macro- and micro-minerals supports its traditional use as a medicinal plant and suggests potential value as a supplementary mineral source, particularly in communities with limited access to diverse diets.  
Toxic elements like arsenic, aluminum, and mercury were not detected or are within safe limits indicating the plant's safety for consumption. This finding suggests that Eupatorium odoratum poses minimal risk of heavy metal toxicity when consumed, thereby enhancing its suitability for use in traditional medicine, dietary supplements, and other health-related applications. 

Conclusion 
This study on Eupatorium odoratum shows its rich composition of essential vitamins and minerals, making it a valuable resource for nutritional and medicinal applications. The presence of vitamins A, C, D, E, and B-complex, along with minerals like potassium, calcium, magnesium, and iron, shows its potential benefits for human health in immune function, bone health, and antioxidant properties. The  mineral profile suggests environmental benefits, making it a valuable for sustainable development. Further research is needed to explore its potential for safe utilization.
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