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Abstract 	
Jatropha tanjorensis is traditionally used as a vegetable and medicinal plant, but its potential as a herbal tea remains relatively underexplored. In this study, Jatropha tanjorensis leaves were processed into green and black teas using standard methods. The phytochemical composition (saponins, alkaloids, flavonoids, tannins and oxalates), selected micronutrients (vitamin C, iron and zinc) and sensory characteristics of these J. tanjorensis herbal teas were determined. Sensory evaluation employed a 9-point hedonic scale with 20 panellists, with commercial green and black teas included as reference samples. The results showed significant differences (p < 0.05) between the green and black J. tanjorensis teas in the measured phytochemical and micronutrient parameters. Black J. tanjorensis tea contained higher levels of saponins (1.85%), flavonoids (12.15%), tannins (11.53%) and oxalates (3.05%), whereas green tea had a higher alkaloid content (3.85%). Green tea also recorded higher concentrations of vitamin C (19.07 mg/100 g), iron (1.72 mg/100 g) and zinc (0.17 mg/100 g) than black tea. Sensory evaluation showed significant differences in aroma and overall acceptability, while appearance and taste did not differ significantly. Black J. tanjorensis tea generally received higher sensory scores than green J. tanjorensis tea, particularly for aroma and overall acceptability. The findings indicate that the two processing approaches resulted in distinct compositional and sensory characteristics, supporting further development of J. tanjorensis leaves as a herbal tea ingredient.
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1. Introduction
Tea is widely consumed as a beverage, and the increasing interest in herbal and functional beverages has encouraged the use of plant materials other than Camellia sinensis for tea development. Herbal teas may be prepared from leaves, flowers, stems, roots and other plant parts and are distinct from conventional teas derived from C. sinensis. The chemical characteristics of tea products are influenced by raw materials and processing conditions, making processing an important consideration in the development of alternative tea products (Aaqil et al., 2023; Wong et al., 2022). Recent reviews of herbal beverages likewise emphasise that botanical source, formulation, and processing conditions are important determinants of the chemical and sensory characteristics of the resulting products (Awlqadr et al., 2026; Huda et al., 2024). Recent plant-based beverage formulation work has similarly combined chemical quality measurements with sensory assessment when evaluating novel botanical beverages (Momin et al., 2026).
Green and black tea processing differ mainly in the extent to which enzymatic oxidation is permitted. For green-tea manufacture, heat treatment is used to inactivate oxidative enzymes, whereas black-tea manufacture allows enzymatic oxidation after leaf disruption. These contrasting conditions can alter the phytochemical profile and sensory characteristics of the resulting tea (Aaqil et al., 2023; Wong et al., 2022). Such processing differences provide a useful basis for comparing alternative herbal tea products processed using green- and black-tea approaches.
Recent metabolomic evidence from black tea confirms that processing stages can substantially modify volatile and non-volatile phytochemical profiles associated with beverage quality (Aaqil et al., 2024). Jatropha tanjorensis is a leafy plant used as a vegetable and in traditional healing practices in Nigeria. It belongs to the family Euphorbiaceae and is known locally by names such as ‘hospital is too far’ and ‘Catholic vegetable’ (Akhigbe et al., 2009). Previous research has reported phytochemicals and nutrients in its leaves, indicating that the plant has compositional characteristics of interest for food-product development (Anhwange et al., 2019). Jatropha tanjorensis leaves possess abundant antioxidant properties that could effectively ameliorate the effects of oxidative stress caused by excess reactive oxygen species generated by the CCl , and other free radicals from metabolic reactions and xenobiotics with similar mechanisms of action (Ochulor et al., 2018). A recent phytochemical investigation of J. tanjorensis leaf extracts also reported the presence of saponins, alkaloids, flavonoids and tannins, further documenting the diversity of secondary metabolites in the leaves (Komolafe et al., 2024).
J. tanjorensis has also been included in herbal tea formulations rather than being processed as a single-herb J. tanjorensis tea (Ityo et al., 2023).
Despite its use as a vegetable and its reported phytochemical and nutritional composition, there is limited information on the effect of different tea-processing methods on J. tanjorensis. Therefore, this study compared the phytochemical composition, selected micronutrients and sensory characteristics of green and black J. tanjorensis herbal teas.
2. Materials and methods
2.1 Materials and Source of Raw Material
Fresh J. tanjorensis leaves used in the study were harvested from a local farm in Owerri West Local Government Area of Imo State, Nigeria. Equipment used for processing included a sieve, wooden rolling pin, food dehydrator and electric blender. Chemicals and reagents used for chemical analyses were analytical grade and were obtained from the National Centre for Energy Research and Development, University of Nigeria, Nsukka, and the Department of Food Science and Technology, Federal University of Technology, Owerri.
2.2 Processing of J. tanjorensis Herbal Teas
Black J. tanjorensis tea was produced using a combination of the method described by Aaqil et al. (2023) for processing black tea from Camellia sinensis and the method described by Ndife et al. (2019) for processing black tisane from scent leaves. Fresh leaves were harvested, sorted and washed with clean water. The leaves were drained on a sieve and spread on a tray at room temperature for 3 h to reduce moisture. They were then manually rolled with a wooden rolling pin to reduce leaf size and rupture the plant tissues. The rolled leaves were spread in a thin layer on clean sack bags placed on a hygienic floor surface and allowed to undergo enzymatic oxidation under ambient conditions for 6 h. Oxidation was terminated by dehydration at 70 °C for 4 h using a food dehydrator. The dried leaves were ground with an electric blender and packaged in tea bags.
Green J. tanjorensis tea was processed following an approach adopted from green-tisane processing (Ndife et al., 2019). Fresh leaves were harvested, sorted and washed. The leaves were steam-blanched for 3 min to inactivate oxidative enzymes, drained and cooled to room temperature. They were manually roll-pressed with a wooden roller until sufficiently flattened and ruptured. The leaves were then dehydrated at 70 °C for 5 h, ground with an electric blender and packaged in tea bags.
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Fig. 3:  Green Tea Processing
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2.3 Phytochemical Analysis
2.3.1 Determination of Alkaloid Content
The alkaloid content of the tea samples was determined using the gravimetric method described by Onwuka (2005). Five grams (5 g) of the powdered sample were weighed and dispersed in 50 mL of 10% acetic acid in ethanol. The mixture was thoroughly shaken and allowed to stand at room temperature for 4 h to facilitate extraction. After extraction, the mixture was filtered using Whatman filter paper. The resulting filtrate was concentrated by evaporation to approximately one-quarter of its original volume. Concentrated ammonium hydroxide (NH₄OH) was subsequently added dropwise to the concentrated extract until complete precipitation of the alkaloids was achieved. The precipitate was collected by filtration using a pre-weighed filter paper and washed with 1% NH₄OH solution.
The filter paper containing the precipitated alkaloids was dried in an oven at approximately 60 °C until a constant weight was obtained. It was then cooled in a desiccator and reweighed. The alkaloid content was expressed as a percentage of the original sample weight. The percentage alkaloid content was calculated as:
% Alkaloid =                                                 
Where: 
W₁ = weight of empty filter paper (g)
W₂ = weight of filter paper + alkaloid precipitate (g)
W = weight of sample (g)

2.3.2 Determination of Saponin Content
Saponin content of the tea samples was determined using the gravimetric method described by Obadoni and Ochuko (2002). Twenty grams (20 g) of the sample were weighed into a conical flask, and 100 mL of 20% aqueous ethanol was added. The mixture was heated on a water bath at approximately 55 °C for 4 h with continuous stirring. After extraction, the mixture was filtered, and the residue was re-extracted with a further 200 mL of 20% aqueous ethanol. The combined extracts were concentrated on a water bath maintained at 90 °C until the volume was reduced to approximately 40 mL.
The concentrated extract was transferred into a separating funnel, after which 20 mL of diethyl ether was added and the mixture was shaken vigorously. The ether layer was discarded, while the aqueous layer was retained. Subsequently, 60 mL of n-butanol was added to the aqueous extract. The resulting n-butanol extract was washed twice with 10 mL portions of 5% aqueous sodium chloride solution. The remaining solution was heated in an oven until the solvent had evaporated completely. The dried residue obtained was weighed, and the saponin content was expressed as a percentage of the original sample weight. The percentage saponin content was calculated using:
% Saponin =                              


2.3.3 Determination of Tannin Content
The tannin content of the tea samples was determined using the Folin-Denis spectrophotometric method, a procedure that was employed in a recent study (Sobowale et al., 2025). One gram (1.0 g) of the test sample was weighed, and 10.0 mL of distilled water was added. The mixture was shaken at 5-minute intervals for 30 minutes and subsequently centrifuged or filtered to obtain the extract. A 2.5 mL aliquot of the resulting supernatant was transferred into a test tube. Similarly, 2.5 mL of the standard tannic acid solution was transferred into a 50 mL volumetric flask. One millilitre (1.0 mL) of Folin–Denis reagent was added, followed by 2.5 mL of saturated sodium carbonate (Na₂CO₃) solution. The mixture was then diluted to the mark with distilled water and allowed to stand at room temperature for 90 minutes. The absorbance was subsequently measured against a reagent blank. The tannin content was calculated using the following expression:
Tannin =                                                  
Where:

Aₙ = absorbance of the test sample
Aₛ = absorbance of the standard solution
C = concentration of the standard solution
Vf = total volume of the extract
Va = volume of the extract analyzed
W = weight of the sample used
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The oxalate content was determined using the method described by Latimer (2019), with minor modifications to suit the laboratory conditions. Two grams (2.0 g) of the ground tea sample were weighed into a 300 mL conical flask, and 20 mL of 3.0 M hydrochloric acid (HCl) were added. The mixture was allowed to stand for 20 minutes, with occasional swirling, after which 4.0 g of ammonium sulphate were added. The mixture was then allowed to stand for a further 30 minutes. Following extraction, the mixture was filtered, and the filtrate was made up to 50 mL with 3.0 M HCl. A 10 mL aliquot of the resulting filtrate was transferred into a 100 mL conical flask, and 30 mL of diethyl ether were added. The pH of the solution was adjusted to 7.0 using either ammonium 
The prepared solution was titrated with 0.1 M potassium permanganate (KMnO₄) until a faint pink colour persisted for 30 seconds. The oxalate content was calculated from the volume of potassium permanganate used and expressed as a percentage of the sample weight. The percentage oxalate was calculated using the following expression:
% Oxalate =        

2.3.5 Determination of Flavonoid Content
The flavonoid content of the tea samples was determined by a gravimetric solvent-extraction method following the procedure described by Li et al. (2024). Ten grams (10 g) of the powdered sample were extracted with 80% aqueous methanol at room temperature under continuous agitation. The resulting mixture was filtered using Whatman filter paper.
The filtrate was subsequently subjected to solvent partitioning with ethyl acetate to separate the flavonoid-containing fraction. The ethyl acetate fraction was collected in a previously weighed crucible and evaporated to dryness. The resulting residue was further dried in an oven to constant weight, cooled in a desiccator and weighed. The flavonoid content was expressed as a percentage of the initial sample weight. The percentage flavonoid content was calculated using the following equation:
% Flavonoid =                                                    
Where:
W₁ = weight of empty crucible (g)
W₂ = weight of crucible + flavonoid extract (g)
W = weight of sample (g)

2.4 Selected Micronutrients
2.4.1 Vitamin C
Vitamin C content was determined using the 2,6-dichlorophenolindophenol (DCPIP) titrimetric method as described by Latimer (2019), with slight modifications to suit laboratory conditions. The indophenol solution was first standardised. A 10 mL portion of standard ascorbic acid solution was pipetted into a conical flask and titrated against the indophenol solution until a faint pink colour persisted for 15 seconds. The dye factor was subsequently determined and expressed as the milligrams of ascorbic acid equivalent to 1 mL of the indophenol dye solution.
After the standardisation, five grams (5 g) of the tea sample were weighed into a 100 mL volumetric flask. Then, 2.5 mL of 20% metaphosphoric acid were added to stabilise the ascorbic acid, and distilled water was used to make the solution up to the required volume. The mixture was filtered to obtain a clear extract. A 10 mL portion of the filtrate was transferred into a conical flask, followed by the addition of 2.5 mL of acetone. The resulting solution was titrated with the standardised indophenol solution until a faint pink colour persisted for 15 seconds.
Calculation
Vitamin C (mg/100g) =                                           
Where:
T = titre value (ml of dye used)
F = dye factor (mg ascorbic acid per ml of dye)
Vf = total volume of extract (ml)
Va = volume of extract titrated (ml)
W = weight of sample (g)
2.4.2 Iron and Zinc
Iron and zinc were determined using an Atomic Absorption Spectrophotometer (AA-7000, Shimadzu, Japan). Glassware was soaked overnight in 3 M nitric acid and rinsed with deionised water. Approximately 1 g of each sample was digested with 30 cm³ aqua regia, cooled and filtered, and the filtrate was made up to 50 mL with deionised water. Standard solutions of iron and zinc at 2, 4 and 6 ppm were prepared from 1000 ppm stock solutions. A reagent blank was used to calibrate the instrument, followed by aspiration of the standards and samples. Concentrations were obtained from the respective calibration curves.
2.5 Sensory Evaluation.
Sensory evaluation was conducted using 20 semi-trained panellists comprising males and females from different age groups. The panellists were selected from the World Bank settlement in Owerri Municipal Local Government Area of Imo State. Green J. tanjorensis tea (GJT), black J. tanjorensis tea (BJT), commercial green tea (CGT) and commercial black tea (CBT) were evaluated for appearance, aroma, taste and overall acceptability. The panellists were instructed to rinse their mouths with water after testing each sample to ensure unbiased assessment. A 9-point hedonic scale was used, where 1 represented dislike extremely and 9 represented like extremely. 
2.6 Statistical Analysis
Results were expressed as mean ± standard deviation. Differences between green and black J. tanjorensis teas for the phytochemical and micronutrient measurements were evaluated using the t-test. Sensory data were analysed using one-way analysis of variance, and means were separated using Fisher's least significant difference test. Differences were considered significant at p < 0.05.
3. Results and Discussion
3.1 Phytochemical composition (%) of green and black Jatropha tanjorensis herbal teas.
The phytochemical composition of the green and black Jatropha tanjorensis herbal teas is presented in Table 1. 

Table 1. Phytochemical composition (%) of green and black Jatropha tanjorensis herbal teas
	Sample
	Saponin
	Alkaloids
	Flavonoids
	Tannins
	Oxalates

	
BJT
	
1.85 ±0.07 a
	
2.40±0.0 b
	
12.15 ± 0.21 a
	
11.53 ± 0.21 a
	
3.05 ± 0.07 a

	
GJT
	
0.80± 0.14 b
	
3.85±0.07 a
	
9.55 ±0.07 b
	
8.35 ± 0.21 b
	
0.50 ± 00 b


Values are mean ± SD from duplicate readings. Different superscripts within a column indicate significant differences (P ≤ 0.05). BJT = black Jatropha tea; GJT = green Jatropha tea.

Saponins, alkaloids, flavonoids, tannins and oxalates were detected in both samples. Significant differences (P ≤ 0.05) occurred for all five measured groups. BJT had higher contents of saponins, flavonoids, tannins and oxalates, whereas GJT had a higher alkaloid content.
The saponin content ranged from 0.80 ± 0.14% in GJT to 1.85 ± 0.07% in BJT, with BJT showing significantly higher values (p ≤ 0.05). These values are comparable to those reported for Jatropha tanjorensis leaves by Nwachukwu (2019), who reported a saponin content of 1.62%, and Ogunka-Nnoka and Nwabueze (2019), who reported 1.74% in the leaf stalk of the plant. Saponins are naturally occurring glycosides widely distributed in leafy vegetables and medicinal plants, and their stability and measured concentration can be affected by processing (Timilsena et al., 2023). The higher final value in BJT therefore indicates a different saponin profile after processing. Because intermediate stages were not analysed, the result cannot establish whether oxidation caused the formation, degradation, concentration or altered extractability of saponins.
Alkaloids differed in the opposite direction: GJT contained 3.85 ± 0.07%, compared with 2.40 ± 0.00% in BJT. Alkaloids are chemically diverse nitrogen-containing secondary metabolites, and their food significance depends on the individual compound present (Akinboye et al., 2023). They are also known for their pharmacological activities, including antimicrobial, analgesic, and anti-inflammatory effects. The higher GJT value shows that the processing treatments did not affect all phytochemical groups in the same direction. Since individual alkaloids were not identified, no conclusion can be made about the identity of the measured fraction.
BJT had significantly higher flavonoids (12.15 ± 0.21%) than GJT (9.55 ± 0.07%). Flavonoids comprise a broad family of polyphenolic compounds that occur in different chemical forms, including glycosides and aglycones, and are widely recognised for their strong antioxidant capacity and their ability to neutralise free radicals in biological systems (Li et al., 2024). These compounds are commonly associated with the health-promoting effects of tea beverages, including anti-inflammatory, cardioprotective, and anticancer properties (Panche et al., 2016). The relatively high flavonoid content observed in both tea samples suggests that Jatropha tanjorensis leaf tea may serve as a good source of dietary antioxidants. Tea processing can alter phytochemical profiles in compound-specific ways (Aaqil et al., 2023; Wong et al., 2022); therefore, the higher BJT value indicates a difference in final composition but does not prove that oxidation generated a particular flavonoid.
Tannin content was significantly higher in BJT (11.53 ± 0.21%) than in GJT (8.35 ± 0.21%). The higher tannin content recorded in the black tea sample may be associated with enzymatic oxidation of polyphenolic compounds during processing, leading to the formation of more complex tannin structures (Deka & Vita, 2011). Tannins are plant polyphenols that can interact with proteins and other food constituents and are relevant to beverage astringency (Chung et al., 1998). The higher tannin value in BJT is therefore nutritionally and sensorially relevant, but the present study cannot attribute the sensory response directly to tannins because taste and astringency were not chemically partitioned. The finding simply establishes that the two processing treatments produced different final tannin concentrations.
Oxalate content showed the largest relative difference among the phytochemicals, increasing from 0.50 ± 0.00% in GJT to 3.05 ± 0.07% in BJT. These values are comparable to those reported by Nwachukwu (2019), who reported an oxalate content of 2.80% in Jatropha tanjorensis leaves. Oxalate is an antinutrient that occurs particularly in leafy plant foods and can interact with minerals under some conditions (Salgado et al., 2023). The higher BJT value is therefore an important compositional distinction.
Overall, the phytochemical profile of both green and black Jatropha tanjorensis teas demonstrates the presence of beneficial bioactive compounds with potential health-promoting properties. Reviews of tea processing similarly show that processing can produce different responses among phytochemical classes (Aaqil et al., 2023; Wong et al., 2022). The present results therefore establish distinct final phytochemical profiles between the two J. tanjorensis teas, without identifying the precise biochemical changes at each processing stage. These findings further support the potential of Jatropha tanjorensis leaves as a valuable raw material for the production of functional herbal teas.

3.2 Selected micronutrient composition (%) of green and black Jatropha tanjorensis herbal teas.
The vitamin C, iron and zinc contents are presented in Table 2. GJT recorded significantly higher values of all three micronutrients than BJT (P ≤ 0.05).

Table 2. Selected micronutrient composition of green and black Jatropha tanjorensis herbal teas.
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	Vit C (mg/100 g)
	Zinc (mg/100 g)
	Iron (mg/100 g)

	
BJT
	
12.54 ±0.04 b
	
0.1169 ± 0.01 b
	
1.2226 ± 0.01 b

	
GJT
	
19.07± 0.14a
	
0.1689 ±0.01 a
	
1.723 ± 0.02 a


Values are mean ± SD. Different superscripts within a column indicate significant differences (P ≤ 0.05). BJT = black Jatropha tea; GJT = green Jatropha tea.

Vitamin C content was significantly higher in GJT (19.07 ± 0.14 mg/100 g) compared with BJT (12.54 ± 0.04 mg/100 g). The markedly higher vitamin C level in the green tea sample may be attributed to minimal processing, which helps preserve heat-labile nutrients such as ascorbic acid. Processing steps involved in black tea production often include oxidation, rolling, and drying, which can accelerate degradation of heat‑ and oxidation‑sensitive nutrients such as vitamin C and certain polyphenols, resulting in measurable losses compared with less processed teas (Aaqil et al., 2023). Vitamin C is an important antioxidant that plays a crucial role in immune function and also enhances the absorption of non-haem iron in the human body (Carr & Maggini, 2017). The high vitamin C content observed in GJT therefore suggests that the tea may contribute significantly to dietary antioxidant intake and improved mineral bioavailability.

Iron was significantly higher in GJT (1.72 ± 0.02 mg/100 g) than BJT (1.22 ± 0.01 mg/100 g). Because iron is a mineral element, the difference should not simply be described as thermal destruction. It may instead reflect differences in processed material composition, concentration or analytical extractability. The detection of iron is consistent with previous mineral characterisation of J. tanjorensis leaves (Anhwange et al., 2019), although raw-leaf values cannot be directly equated with the present processed-tea values. Iron plays an essential role in haemoglobin formation and oxygen transport in the body (Abbaspour et al., 2014). The higher iron content observed in GJT therefore suggests that consumption of green Jatropha tanjorensis tea may contribute more effectively to dietary iron intake.
Zinc followed the same pattern, with GJT (0.1689 ± 0.01 mg/100 g) exceeding BJT (0.1169 ± 0.01 mg/100 g). Zinc is an essential trace element involved in numerous biological processes, including enzyme activity, immune function and cellular growth (Roohani et al., 2013). The parallel iron and zinc results indicate a consistent difference in final mineral composition between the two processing treatments. However, mineral losses at individual stages and mineral bioavailability were not measured; consequently, the mechanism responsible cannot be isolated. The higher zinc concentration observed in GJT suggests that the green tea sample may offer greater nutritional benefits in terms of micronutrient supply.
Overall, the results indicate that Jatropha tanjorensis leaf tea contains appreciable quantities of vitamin C, iron and zinc. However, the green tea sample exhibited significantly higher micronutrient levels compared with the black tea sample. This suggests that minimal processing may help preserve the nutritional quality of Jatropha tanjorensis leaves and enhance their potential as a functional beverage with nutritional and health benefits.

3.3 Sensory Evaluation.
The sensory characteristics of the two Jatropha teas and commercial reference teas are presented in Table 3. Significant differences (P ≤ 0.05) occurred in aroma and overall acceptability, whereas appearance and taste did not differ significantly.
Table 3. Sensory characteristics of green and black Jatropha tanjorensis herbal teas and commercial teas.
	Samples
	Appearance 
	Aroma
	Taste
	Overall acceptability

	BJT
	7.14 ±1.45a
	6.62 ±2.01 ab
	6.48± 2.04 a
	6.62± 1.88 ab

	GJT
	6.85 ±1.57 a
	6.25 ±1.55 b
	5.60±1.67 a
	6.10± 1.74 b

	CBT
	7.75 ±1.12 a
	7.60 ±0.94 a
	6.05±1.93 a
	7.40± 1.14 a

	CGT
	7.32 ±1.69 a
	6.68 ± 1.73 ab
	6.11±2.31 a
	6.53±1.80 ab


Values are mean ± SD from 20 panelists. Different superscripts within a column indicate significant differences (P ≤ .05). BJT = black Jatropha tea; GJT = green Jatropha tea; CBT = commercial black tea; CGT = commercial green tea.

The results showed no significant difference (p ≥ 0.05) among the samples in terms of appearance, indicating that the visual characteristics of the formulated Jatropha tanjorensis teas were comparable to those of the commercial tea products. Among the samples, CBT recorded the highest mean appearance score (7.75 ± 1.12), followed by CGT (7.32 ± 1.69), BJT (7.14 ± 1.45), and GJT (6.85 ± 1.57). The relatively high appearance scores observed across all samples suggest that the tea infusions possessed acceptable colour and visual appeal to the panellists.
	
For aroma, significant differences (p ≤ 0.05) were observed among the samples. CBT recorded the highest aroma score (7.60 ± 0.94), while GJT had the lowest score (6.25 ± 1.55). The comparatively lower aroma score for GJT may be attributed to differences in processing methods, as fermentation and oxidation processes involved in black tea production are known to enhance the development of aromatic compounds in tea beverages (Zhang et al., 2019). Nonetheless, the aroma scores of the Jatropha tanjorensis teas were still within acceptable sensory ranges.

The taste scores of the tea samples showed no significant difference (p ≥ 0.05) among the treatments. BJT recorded the highest taste score (6.48 ± 2.04), while GJT recorded the lowest score (5.60 ± 1.67). The slight variation in taste may be linked to the phytochemical composition of the teas. Compounds such as tannins and flavonoids contribute to the characteristic bitterness and astringency of tea beverages (Zhang et al., 2020). As observed in the phytochemical analysis, the black Jatropha tanjorensis tea contained higher tannin levels than the green tea sample, which may have influenced the perceived taste profile.

In terms of overall acceptability, significant differences (p ≤ 0.05) were observed among the samples. The commercial black tea (CBT) recorded the highest acceptability score (7.40 ± 1.14), while GJT recorded the lowest score (6.10 ± 1.74). However, the overall acceptability scores of BJT (6.62 ± 1.88) and CGT (6.53 ± 1.80) indicate that the formulated Jatropha tanjorensis teas were moderately acceptable to the panellists and comparable to some commercial products.
The sensory results show that the processing treatments were associated with differences in selected sensory attributes rather than all attributes and that Jatropha tanjorensis leaf tea possesses acceptable sensory characteristics, although the commercial tea samples recorded higher ratings. Nevertheless, the relatively good acceptability scores obtained for the Jatropha tanjorensis teas indicate that the product has potential for development as a functional herbal beverage.

4. Conclusion
This study demonstrated that processing J. tanjorensis leaves into green and black herbal teas resulted in differences in phytochemical composition, selected micronutrient content and sensory characteristics. Black J. tanjorensis tea contained higher levels of saponins, flavonoids, tannins and oxalates, whereas green tea had a higher alkaloid content. Under the processing conditions used in this study, green tea had higher measured concentrations of vitamin C, iron and zinc than black tea.
Sensory evaluation showed that appearance and taste did not differ significantly among the four samples, whereas aroma and overall acceptability differed significantly. Black J. tanjorensis tea generally received higher sensory ratings than green J. tanjorensis tea, while commercial black tea recorded the highest aroma and overall acceptability scores. The findings support further development of J. tanjorensis leaves as a herbal tea ingredient, with processing conditions requiring consideration because they influence the resulting compositional and sensory characteristics.
Limitations.
This study was limited to selected phytochemicals and micronutrients; therefore, changes in other bioactive and nutritional constituents of J. tanjorensis and the bioavailability of minerals in the teas were not assessed. In addition, sensory evaluation involved 20 panellists, and the responses may not fully represent the preferences of the wider consumer population. Furthermore, because the green and black teas differed in more than one processing condition, the individual contribution of specific processing steps to the observed differences in phytochemical and micronutrient composition could not be isolated. Further studies should therefore evaluate individual processing variables to determine their specific effects on the chemical composition of the teas. Future research should also include bioavailability studies and large-scale consumer acceptability studies to further validate the potential of J. tanjorensis leaves as a functional tea.
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