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Abstract: The water and blood leaves' phytochemical properties and nutritional composition are the subjects of the current 

investigation. At farms in Esa-Oke, Osun State, water and blood leaves were collected from parent trees. Different standard 

procedures were used to determine phytochemicals and nutritional analyses. Water leaf contains alkaloid, flavanoids, saponin, and 

tannins, whereas blood leaf contains alkaloid, flavanoids, and saponin, according to qualitative photochemical analysis.Water and 

blood leaves have different amounts of alkaloids (6.57±0.28 and 3.40±0.15), flavanoids (0.05±0.01 and 5.32±0.03), saponins 

(4.41±0.03 and 2.56±0.05), phenols (0.05±0.01 and 4.01±0.02), and tannins (1.38±0.02 and 0.04±0.00) according to quantitative 

phytochemical analysis. They used their numerous standard procedures to determine the proximate analysis. Proximate analysis 

revealed the presence of crude protein (31.1±2.04 and 5.30±0.46), crude fat (8.1±1.38 and 6.90±8.74), ash content (12.2±1.79 and 

5.93±0.15), moisture content (6.96±2.29 and 63.4±3.77), dry matter (91.6±3.42 and 82.5±5.23), and carbohydrate (38.07 ±5.2 and 

23.03±1.64) in both water and blood leaves. Blood leaves and aqueous extracts of water both contain bioactive chemicals that have 

been found, and they are both suggested as medicinal plants. 
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1. INTRODUCTION 

In recent years, there has been an increase in global interest in the study of traditional plants and their medical benefits. Because of 

their significant pharmacological effects, economic feasibility, and low toxicity, the therapeutic qualities of plants have been 

researched in light of modern scientific advances all over the world (Prashant et al., 2010). The present prevalent idea that herbal 

therapy is safer and more reliable than expensive traditional medicine, many of which may have significant side effects, has sparked 

a surge in interest in plant-derived pharmaceuticals (Jigna et al., 2006). 

Plants naturally contain free radical scavenging molecules such as tannins, alkaloids, terpernoids, phenolics, and other metabolites 

with antibacterial and antioxidant activities, as well as other metabolites (Omoruyi et al., 2012). The effects of consuming these 

natural antioxidants on the immune system, as well as the risks of cardiovascular disease, diabetes, and infections, have been studied 

(Omoruyi et al., 2012). 

These phytochemicals are plant metabolites (Sofowurra, 1993) that serve as natural defense systems for host plants while also 

imparting color, fragrance, and flavor to certain plant sections. When ingested by humans, they are a collection of non-nutrient 

chemicals that are physiologically active. Many phytochemicals are beneficial to one's health and can help prevent disease (Birt, 

2006). Epidemiological and clinical research have shown that phytochemicals found in cereals, fruits, and vegetables play a major 

role in the prevention of chronic and degenerative diseases in people who eat these foods often (Shahidi, 1996). As a result, there 

has been a recent rise in the quest for phytochemical ingredients with antioxidant and antibacterial properties (Birt, 2006). 

Polyphenols, phenolic acids and derivatives, flavonoids, phospholipids, ascorbic acid, carotenoids, and sterols are examples of 

phytochemicals that have antioxidant and antibacterial properties. A number of exotic spices with known phytochemical constituents 

have been shown to be good natural antioxidants (Seifried et al., 2007), antimicrobial (Billing and Sherman, 1998), and health-

promoting agents (Billing and Sherman, 1998), and health-promoting agents (Billing and Sherman, 1998), and health-promoting 

agents (Zhou et al., 2003). 
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The vegetable Talinum triangulare (Jacq) Wild, sometimes known as waterleaf, is a member of the Portulacaceae family. It is an 

erect, succulent herb that grows as a weed in the wild and is occasionally cultivated as a short-lived perennial herb. The mature plant 

grows to be between 30 and 60 cm tall. Vegetables are plants that are used as side dishes or main courses. They might be aromatic, 

bitter, or insipid (Edema, 1987). 

The plant can be found in West Africa, the West Indies, South America, and other warmer parts of the planet (Adams, 1992). Its 

widespread acceptability throughout Nigeria's ethnic groupings has earned it a number of local names, including "ngbolodi" (Igbo), 

"mmon-mmong ikong" (Efik/Ibibio), and "egure" (Yoruba). During the wet season, the plant is grown in a range of environments, 

including road sides, open fields, and abandoned agricultural sites (Edet and Sunday, 2007). 

The nutritional makeup of vegetables varies a great deal. When compared to the starchy foods that make up the majority of a man's 

diet, they have lower carbohydrate content. Vitamins, vital amino acids, minerals, and antioxidants can all be found in these foods 

(Fasuyi, 2006). According to Okafor (1983), vegetables are the cheapest and most accessible source of proteins, vitamins, minerals, 

and essential amino acids. Amaranthus cruentus L., Telfaria occidentalis Hook. F., Gongronema latifolium Benth, Celosia argentea 

L., Vernonia amygdalina Del., and Talinum triangulare (Jacq) Wild are some of the most important vegetables cultivated in Nigeria. 

The leaves and delicate stems of T. triangulare are used as dietary supplements in starchy foods, sauces, condiments, spices, and 

flavorings in the human diet. They're also fed to livestock like rabbits, chickens, swine, and cattle as supplementary feed (Alector 

and Adeogun, 1995). According to Mensah et al. (2008), carbohydrates, protein, ash, lipids, amino acids, moisture, crude fiber, 

ascorbic acid, pectin, potassium, calcium, magnesium, iron, salt, beta-carotene, and vitamins are all found in the leaves of T. 

triangulare. 

Mensah et al. (2008) found that the leaves or roots of T. triangulare are used as diuretics in gastrointestinal disorders, either alone or 

in conjunction with other therapeutic herbs. Oedema, dropsy, swellings, and scabies are among the illnesses for which the leaves are 

employed. Aiyeloja and Bello report on the usage of the roots in the preparation of rat poison (2005). 

The incidence of life-threatening bacterial infections has increased dramatically over the past two decades. It is a huge public health 

issue that is becoming more prevalent every day in most countries. Due to the emergence of resistance, a number of clinically useful 

antibiotics are becoming less effective. Many rural populations lack access to current treatments, and many traditional herbs have 

not been scientifically proven. The current research looks at the phytochemical and nutrient content of water and blood leaves. 

 

2. METHODOLOGY 

2.1 Sample collection and preparation 
Water and blood leaves were collected from parent trees on farms in Esa Oke, Osun State, and transported to the Laboratory of the 

Department of Science and Technology, Esa Oke. The leaves were washed and chopped to remove any dirt. The leaves were sun-

dried for 7 days before being pulverized using an electric grinder to achieve a finer milled powder. 

 

2.2. Aqueous Extraction  

The plant's aqueous extract was made by weighing 200g of powder on a weighing scale and soaking it in 500ml of distilled water in 

a one-liter conical flask. It was swirled for 30 minutes before being left for 48 hours. The extract was filtered twice, first with a fine 

cloth and then with filter paper (Whatman No. 1). In a water bath at 60 °C, the filtrate was put into a round-bottom flask and 

concentrated by evaporation to dryness (Muyibi and Evison, 2000). The condensed extract was kept in tightly corked, labeled bottles 

in the refrigerator at 4 °C until it was needed. This was done in accordance with Amin et al. (2009). 

2.3 Nutritional Composition  

Proximate nutrient composition analysis was performed on the freshly prepared samples, with crude protein, crude fat, ash content, 

moisture content, dry matter, and carbohydrates being the components examined. This was done according to the Association of 

Official Analytical Chemists' instructions (AOAC, 2002). 

2.3.1 Crude Protein 

The micro-Kjedahl method was used to complete this task. By digestion with concentrated hydrogen tetraoxosulphate (VI) acid and 

copper sulphate as a catalyst, the nitrogen proportion of the protein in 5 g of the sample was transformed into ammonium sulphate. 

The ammonia was collected in a boric acid double indicator solution, and nitrogen was measured using normal hydrochloric acid 

titration until the end point was achieved. After that, multiplying by a factor of 6.25 gave the amount of crude protein. 

2.3.2 Crude Fat 
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Five grams of plant materials, petroleum ether, and a soxhlet extractor device were used to extract crude fat from the sample. The 

crude fat content in the samples was calculated using the weight of the fat obtained after evaporating the petroleum ether from the 

extract, and this was stated as a percentage. 

2.3.3 Ash Content 

To remove organic components, five grams of the material were put in a crucible and heated to 550 °C. After cooling and weighing 

the crucible and its contents, the ash was calculated as a percentage of the original dry weight of the samples. 

2.3.4 Moisture 

The ground sample was weighed to the nearest gram per individual and oven dried at a constant temperature of 70 °C. The amount 

of moisture in the sample was calculated as a weight loss when it was cooled. 

2.3.5 Dry Matter 

The fibre content of samples was determined using five grams of defatted samples extracted by acid digestion, filtration, and base 

digestion. At 550°C, the resultant leftovers were eventually ignited. Fibre content was then represented as a proportion of the initial 

weight loss after ashing. 

2.2.6 Carbohydrate 

The difference of 100 of the total of crude protein, fat, ash, and fibre was then used to calculate the amount of carbohydrate in the 

sample. 

2.3 Phytochemical Screening 

Standard techniques such as those outlined by Harborne (1973), Sofowara (1993), and Trease and Evans were used to identify 

phytocomponents in the aqueous extract (1989). 

2.4 Qualitative Analysis of the Phytochemicals  

2.4.1 Test for Alkaloids 

In a steam bath, about 0.5g of each extract was mixed with 5ml of 1% aqueous hydrochloric acid; 1ml of each filtrate was treated 

with a few drops of Mayer's reagent, and a second 1ml portion was treated similarly with Draggendorff's reagent. As preliminary 

proof of the presence of alkaloids in the extracts, turbidity or precipitation with either of these reagents was detected (Evans, 1989). 

2.4.2 Test for Flavonoids 

A portion of the aqueous filtrate of plant extract was treated with 5 ml of diluted ammonia solution, followed by the addition of 

concentrated sulphuric acid. The presence of flavonoids is indicated by the presence of a yellow hue. 

2.4.3. Test for Saponins 

In a water bath, about 2 g of powdered sample was cooked in 20 ml of distilled water, and the filtrate was then mixed with 5 ml of 

distilled water and rapidly shaken for stable, persistent foam. The foaming was combined with three drops of olive oil and vigorously 

shaken. Saponins are present in the emulsion formation. 

 

2.4.4. Test for phenols by ferric chloride test  
A few drops of a neutral 5% ferric chloride solution were added to 50 mg of extract dissolved in 5 ml of distilled water for each 

sample. The presence of phenolic compounds was indicated by a dark green color (Mace, 1963). 

 

 

2.4.5 Test for Tannins 
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In a test tube, 0.5 grams of dried powdered sample was cooked in 20 ml of water and filtered before adding a few drops of 0.1 percent 

ferric chloride. The presence of tannins is indicated by the presence of a brownish green color. 

2.5. Quantitative Analysis of the Phytochemicals 

2.5.1. Estimation of Alkaloids  

In a 250 mL beaker, 5 g of the sample was weighed. 200 mL acetic acid in ethanol (10%) was added and let to stand for 4 hours. 

The extract was then filtered and concentrated to one quarter of its original volume in a water bath. To produce precipitation, 

concentrated ammonium hydroxide was applied to the extract drop by drop. The entire solution was allowed to settle, and the 

precipitate was collected and filtered after being washed with diluted ammonium hydroxide. The residual is the dried and weighed 

alkaloid (Harborne and Baxter, 1983). 

Formula = B - A × 100 / S 

where, 

B = Weight of Whatman filter paper. 

A = Weight of Whatman filter paper, after drying. 

S = Sample weight. 

2.5.2 Estimation of Total Flavonoids  

The volume was made up to 100 ml with distilled water after 100 mg of tannic acid has been dissolved in a small amount of distilled 

water (Chun, 2005). By diluting the standard with distilled water, different concentrations of the standard were achieved. The 

solution's concentration was 100 mg/mL. At zero time, 0.5 ml of aqueous extract sample was diluted with 3.5 ml of distilled water. 

The tubes were filled with 0.3 mL of 5% sodium nitrate. After five minutes, all of the tubes received 0.3 mL of 10% aluminum 

chloride. 2 ml of 1 M sodium hydroxide was added to the mixture on the sixth minute. The contents of the reaction mixture were 

immediately diluted with 2.4 mL of distilled water and properly stirred. The mixture's absorbance was immediately measured at 510 

nm in comparison to a prepared blank. Total flavonoids were measured in mg per 100g of edible part, using tannic acid as a reference 

ingredient. 

2.5.3. Estimation of Saponins  

A conical flask containing 100 ml of 20% aqueous ethanol was filled with 20 g of sample. At roughly 55°C, the sample was heated 

for four hours in a hot water bath with constant stirring (Obadoni and Ochuko, 2001). The residue was re-extracted with another 200 

mL of 20% ethanol after the mixture was filtered. Over a water bath at roughly 90°C, the combined extract was reduced to 40 mL. 

The concentrated solution was poured into a 250 mL separator funnel along with 20 mL of diethyl ether and rapidly shaken. The 

aqueous layer was kept, while the ether layer was discarded, and the purification procedure was repeated. The extract of n-butanol 

was then added to 60 mL. The extracted n-butanol will be rinsed twice with 10 mL of aqueous sodium chloride. In a water bath, the 

rest of the solution was heated. The sample was dried to a consistent weight in the oven after evaporation. The percentage of saponins 

was determined. 

Formula = B – A × 100 / S 

Where, 

B = Weight of Whatmann filter paper. 

A = Weight of Whatmann filter paper with sample. 

S = Sample weight. 

 

2.5.4. Estimation of Phenols  
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In the test tubes, 0.5 mL of freshly produced was used. All of the tubes received 8 mL of distilled water. Folin's Ciocalteau reagent 

(0.5 mL) was also added to each tube. All of the tubes were kept in B.O.D for a 10-minute incubation period at 40°C. The sodium 

carbonate solution was then added to each test tube at a volume of 1 mL. After that, the tubes were put in the dark for one hour to 

incubate. At 660 nm, the color formed was spectrophotometrically read. Tannic acid was used to draw the standard curve. In a 

Shimadzu UV-1650 spectrophotometer, the O.D. was read at 660 nm for different amounts of tannic acid (Malick and Singh, 1980). 

The standard curve was used to compute the sample concentrations. 

2.5.5 Estimation of Tannins  

In 100 mL of distilled water, 100 mg of tannic acid was dissolved. Distilled water was used to dilute 5 mL of stock solution to 100 

mL, 50 µg of tannic acid in 1 mL. 

Extraction of Tannin: The powdered substance was weighed and placed to a 250 mL conical flask, along with 75 mL water. The 

flask was gently heated and cooked for 30 minutes before centrifuging for 20 minutes at 2,000 rpm and collecting the supernatant in 

a 100 ml volumetric flask to make up the volume. 1 mL of the sample extract was placed in a 100 mL volumetric flask with 75 mL 

of water. 5 mL folin denis reagent, 10 mL sodium carbonate solution, and 100 mL water were mixed together and Shake well. After 

30 minutes, the absorbance was measured at 700 nm. Make a 1 + 4 dilution of the sample if the absorbance is greater than 0.7. 

Instead of the sample, water was used to make a blank. A standard graph was created with 100 mg of tannic acid (Robert, 1971). 

From the standard graph, the tannin content of the sample was estimated as tannic acid equivalent. 

2.6. Statistical analysis 

Data are expressed as mean ± standard deviation (SD) of triplicates 

3. RESULT AND DISCUSSION 

3.1 RESULT 

3.1.1 Qualitative Photochemical properties of water and blood leave 

Table 1 shows the findings of the qualitative phytochemical analysis of leaf extracts from water and blood leaves. In contrast to the 

presence level observed in blood leaf, the results demonstrate the presence of alkaloids at a moderate level (++) in water leaf. 

Flavanoids can be found in both the leaves. Saponins are present in water and blood leaves in a considerable amount (++). Both 

water and blood leaves are devoid of phenolics. Tannins are only found in water leaves and not in blood leaves (Table 1). 

3.1.2 Quantitative Phytochemical properties of water and blood leave 

The concentration of alkaloids in water leaves was higher (6.57±0.28) than in blood leaves (3.40±0.15) (Figure 1). Blood leaves had 

more flavanoids (5.32±0.03) than water leaves (3.07±0.12). Saponin is abundant in water leaves (4.41±0.03) but scarce in blood 

leaves (2.56±0.05). The phenolic content of blood leaves is higher (4.01±0.02) than that of water leaves (0.05±0.01). Water leaf has 

higher tannin components (1.38±0.02) than blood leaf (Figure 1). 

3.1.3 Nutritional composition of water and blood leaves 

Crude protein, crude fat, ash content, moisture content, dry matter, and carbohydrates were all investigated in the study. Figure 3 

depicts the nutritional components of water and blood leaves. The crude protein content of water leaf (31.1±2.04) is higher than the 

crude protein content of blood leaf (5.30±0.46). The crude fat content of water leaf (8.1±1.38) is higher than that of blood leaf 

(6.90±8.74). Water leaf had higher ash content (12.2±1.79), while blood leaf had a lower ash level (5.93±0.15) and 5.80±0.30 figure 

4. 2. Water leaves have low moisture content (6.96±2.29) compared to blood leaves, which have high moisture content (63.4±3.77). 

In this study, water leaf had a dry matter of 91.6±3.42, while blood leaf had a dry matter of 82.5±5.23. Water leaf has higher 

carbohydrate content (38.07±5.2) than blood leaf (23.03±1.64). 

Table 1: Qualitative Phytochemical analysis of the aqueous extract of the leaves of Talinum triangulare (Water leaves) and blood 

leaves (mg/100 g) 

S/N Phytochemicals Water leaf Blood leaf 

1 Alkaloids ++ + 
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2 Flavanoids + + 

3 Saponins ++ ++ 

4 Phenolic - - 

5 Tannins + - 

 

Key (++) = moderately present (+) =present (-) = absent 

 

Figure 1: Quantitative Photochemical properties of water and blood leaves 
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Figure 2: Nutritional composition of water and blood leaves 

3.1.2 Discussion 

Alkaloids, tannins, phenols, saponins, and flavonoids were found in the leaf extract of Talinum triangulare after phytochemical 

screening and quantitative calculation of the % yield of phytoconstituent. Leaf extracts of Ocimum gratissimum (Mbata and Saika, 

2008) and Ageratum conizoides (Mbata and Saika, 2008) have been found to contain similar bioactive components (Sazada et al., 

2009). Alkaloids and their synthetic derivatives are utilized as fundamental therapeutic agents for their analgesic, antispasmodic, 

and antibacterial properties, according to Doherty et al. (2010). When given to animals, they become physically active. 

Tannins help wounds and irritated mucous membranes heal faster (Okwu and Okwu, 2004). The presence of tannins in blood leaf 

and T. triangulare leaf extract supports its use in herbal medicine to heal wounds, varicose ulcers, and burns. The presence of phenols 

in the leaf extract suggests that the plant may have antibacterial properties. According to Okwu (2004), phenols have been widely 

utilized in disinfection. As a result, T. triangulare leaf extract has significant antiseptic and antibacterial activities. 

Furthermore, the presence of phenols suggests that blood leaf and T. triangulare leaf extracts may have anti-inflammatory, anti-

clotting, antioxidant, immune-enhancing, and hormone-modulating properties (Doherty et al., 2010). The antioxidant effects of 

flavonoids are well-known. Allergies, infections, and cancers are all protected by them (Okwu, 2004). This could explain why blood 

leaves (T. triangulare leaf extract) are used in herbal medicine to treat digestive problems. The presence of saponins in the leaf 

extract was also discovered. Saponins are bitter and have the ability to foam in aqueous solutions. They also contain hemolytic 

activity, cholesterol-binding capabilities, and bitterness (Sodipo and Akiniyi, 2000). 

Saponins are useful substances for medication production because of their characteristics. This research uncovered the utilization of 

blood leaves and T. triangulare for both nutritional and medicinal objectives. According to Mensah et al. (2008) T. triangulare 

leaves or roots have been used to treat gastrointestinal disorders and oedema. Alector and Adeogun report on the usage of T. 

triangulare leaves as a dietary supplement in starchy foods, sauces, condiments, spices, and flavoring in human diets, as well as 

supplementary feeds for livestock such as rabbits, chickens, pigs, and cattle (1995). These studies back up its utilization in the many 

communities that were investigated. 

T. triangulare has been shown to help reduce the risk of cardiovascular illnesses by Ezekwe et al. (1997). Aiyeloja and Bello (2006) 

described the use of the plant root in the preparation of rat poison. These findings are in line with the conclusions of this investigation. 

The phytoconstituents and ethnobotany of T. triangulare leaves were investigated in this study. 
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4. CONCLUSION 

Saponins, flavonoids, and alkaloids are present in qualitative photochemical examination of blood leaf, while phenol and tannin are 

lacking. Saponins, tannins, flavonoids, alkaloids, and tannins are all present in water leaf, but phenol is not. A quantitative 

phytochemical study of blood and water leaves reveals a wide range of alkaloids, saponins, tannins, flavonoids, and phenols. 

Water leaves have more alkaloids, saponin, and tannin than blood leaves, whereas blood leaves have more flavanoids and phenol 

than water leaves. In water and blood leaves, proximate analysis revealed the presence of moisture, protein, crude fat, crude fiber 

ash, and carbs. Water leaves have higher crude protein, crude fats, ash content, dry matter, and carbohydrate content than blood 

leaves. However, blood leaves have higher moisture content than water leaves. Both the usage of water and the application of blood 

leaves are highly advised. 

The findings of this study shed light on why plant material is used in herbal medicine. Triangulare's blood leaves and stems can be 

used as food and medicine sources. Traditional healers suggest that this herb can be used to treat ailments, and this should be studied. 

Finally, many beneficial chemicals have been found in aqueous extracts of water and blood leaves. Both of these plants are 

recommended as medicinal plants. 
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