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Abstract 

Plant leaves play an essential part in health service as source of medicines. Since ancient age, plants are exploited as 
medicinal source. Various medicinal plants and their purified constituents have exposed helpful therapeutic potentials. 
The present study revealed the nutritional and antinutritional content of S. alternata which are known to possess the 
active medicinal chemical constituents. S. alternata has high content of the following essential minerals; Calcium, and 
Sodium with the following concentrations; 15.82 ± 0.01mg/100g and 10.55 ± 0.01 mg/100g, respectively. While relative 
amount of Potassium (5.89 ± 0.03mg/100g), Phosphorus (3.97 ± 0.02mg/100g) and Magnesium (6.29 ± 0.02mg/100g) 
were found to be present in the sample. The presence of Phytochemicals; Saponins, Alkaloids, Flavonoids Tannins and 
Hydrogen cyanide were evaluated to be 5.23± 0.01 mg/100g, 5.54 ± 0.0102mg/100g, 31.60 ± 0.0202mg/100g, 12.59 ± 
0.0102mg/100g and 10.11 ± 0.0102mg/100g respectively. Anti-nutritional factors were recorded, thus; Phytate (5.37 
± 0.02 mg/100g), Oxalate (2.95 ± 0.01 mg/100g), Tannin (4.29 ± 0.01 mg/100g) and Cynogenic glyconide (7.53 ± 0.01 
mg/100g). The presence of these phytochemicals and minerals point to the medicinally and nutritionally potent and 
should be used in the pharmaceutical industries for the formulation of drugs. All the anti-nutrient concentrations found 
exceeded the acceptable levels for human and animal consumption. However, the levels of anti-nutrients can be reduced 
through traditional processing techniques such as boiling, steaming, and cooking to make it safer for drugs development. 
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1. Introduction

In recent times, plants are being extensively explored for possessing medicinal properties. The traditional and folk 
medicinal system uses plant products for the treatment of various infectious diseases. Studies by various researchers 
have proved that plants are one of the major sources for drug discovery and development[1]. The curative properties 
of medicinal plants are due to the presence of various complex chemical substances of different composition which 
occur as secondary metabolites. Many of the phytochemical bioactive compounds from medicinal plants have shown 
many pharmacological activities. It is a known fact that consuming foods rich in phytochemicals provides health 
benefits, but there are gaps of information to make specific recommendations for phytochemical intake[2]. 
Phytochemicals may display antioxidant, anti-inflammatory, anticancer, antimalarial and antimicrobial properties but 
are known to function as immuno modulators. The phytochemical analysis of plants is very important so as to give 
credence or validate the consumption of the plant. For proper development and wellbeing, a good nutrition as a basic 
need is required [2]. 

Anti-nutritional factors are substances that when present in food reduce the availability or utilization of one or more 
nutrients, thereby altering the expected nutritional status of animals[2]. In effect, they play a great role in limiting the 
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wider use of many plants. They include, oxalate, saponins, alkaloids, tannins, cyanogenic glycosides and phytate.The 
mechanisms by which anti-nutritional factor exhibit their anti-nutritional effect differ including affecting the 
digestibility of protein and thus protein bioavailability, complexing with metaloenzymes cofactors and complexing with 
membrane sterols, resulting in increased permeability of the intestinal mucosa among others. 

Traditionally in Nigeria, S. alternata is used to promote urination, check and heal hemorrhages, stop dysentery, and 
treat veneral diseases. In folk medicine, the plant is used to heal wounds, cuts and ulcers. Internally, it is used to cure 
anaemia, traditionally leaves are used to treat gall stones, excessive menstration and as a contraceptive[2].The main 
aim of this work was to examine the nutirtional and antinutritional factors of S.alternate. 

2. Material and methods 

2.1. Sample collection  

Fresh leaves of S. alternata were collected from a local place in Akwa Ibom State. A Botanist, from the University of Uyo, 
Nigeria, identified and authenticated the plant. The leaves were air dried at room temperature ± 28oC. The dried leaves 
were reduced to powder using a laboratory blender, and was stored in air tight container prior for extraction [2]. 

2.2. Determination of Minerals 

The sample was ashed and dissolved in hydrochloric acid, then transferred into a volumetric flask, and the volume made 
up to 50ml using distilled deionized water[3]. The mineral element concentrations, thus; Calcium Ca, Sodium Na, 
Potassium K and Magnesium Mg were determined using atomic absorption spectrophotometer according to the method 
outlined by Williams [3]. The method reported by Fiske and Subbarow [4] was used in the determination of 
Phosphorous [3].  

2.3. Anti-nutritional and phytochemical analyses of S. alternata 

The following methods were used for the analysis:  

 Phytate content of the sample was determined according to the method outlined by Lolas and Markakis [5].  
 Alkaloid content of samples was determined using the gravimetric method of Harborne [6] 
 Tannin content of the sample was determined using methods described by Horwitz and Latimer [7].  
 Cyanogenic glycosides were determined using the method described by Horwitz and Latimer [7] 
 The oxalate content of powdered sample was determined by the modified method by Horwitz and Latimer [7] 
 The saponin content of the sample was determined by double extraction gravimetric method described by 

Harborne [6] 

3. Results and discussion 

3.1. Minerals composition  

 

Figure 1 Minerals Composition (mg/100g) of S. alternata 
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Minerals composition was conducted to establish the nutritional value of S. alternata. The five minerals evaluated were 
calcium, sodium, potassium, phosphorus and magnesium.  

Figure 1 showed that S. alternata has high content of the following essential minerals; Calcium, and Sodium with the 
following concentrations; 15.82 ± 0.01mg/100g and 10.55 ± 0.01 mg/100g, respectively. While relative amount of 
Potassium (5.89 ± 0.03mg/100g), Phosphorus (3.97 ± 0.02mg/100g) and Magnesium (6.29 ± 0.02mg/100g) were also 
found to be present in the sample. This implies that Strobilanthes alternata can be a good supplement for Calcium and 

Sodium.  

3.2. Antinutritional factors of S. alternata 

The anti-nutritional composition of S. alternata is presented in figure 2. Four factors which include, phytates, oxalates, 
tannins and Cynogenic glyconides were quantitatively determined.  

 

Figure 2 Anti-nutritional Composition of Strobilanthes alternata 

The concentrations of phytates, oxalates, tannins and Cynogenic glyconides in S. alternata are 5.37 mg/100g, 2.95 
mg/100g, 4.29 mg/100g and 7.53 mg/100g respectively shown in Figure 2. Cynogenic glyconides has the highest value 
while oxalate has the least value. High value of oxalate in human diet can increase the risk of renal calcium absorption 
and has been implicated as a source of kidney stones [8]. Whereas high value of tannin in foods interferes with protein 
absorption and digestive enzymes[3]. From the results obtained in this study, the concentrations of oxalate, tannin and 
phytate in Strobilanthes alternata leaves are low to cause any health risk in human being [9].  

 

Figure 3 Phytochemical Composition of S. alternata 

The presence of oxalate in foods or vegetables higher than acceptable levels causes irritation in the mouth and the lining 
of the gut [10] and also delays the absorption of divalent minerals, particularly calcium [11]. This actually makes calcium 
hard to find by the body, in particular for maintenance of strong bones, teeth, co-factor in enzymic reactions, nerve 
impulse transmission and blood clothing [12]. 
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3.3. Phytochemicals composition of S. alternata 

Phytochemicals in general are known for being liable for protective health benefits in man and animals [13]. The use of 
S. alternata in traditional medical practice for cure or prevention of diseases had been justified by the phytochemicals 
content found in this analysis [14]. From recent research, Saponins seem to harbour hypocholesterolemic, 
immunostimulatory and anticarcinogenic properties. They also minimize the risk of heart diseases in humans [10].  

However, the concentration of saponins recorded was 5.28 ±0.01 mg/100g. The bitter taste and astringency in dietary 
plants are caused by high concentrations of Saponins [10]. This bitter taste is believed to be a major factor that limits 
the use of saponins. More so, saponins possess the ability to reduce the bioavailability of nutrients and decrease enzyme 
activity [15]. The saponins concentration determined in this work (5.28 ±0.01 mg/100g) is within acceptable levels. At 
levels less than 10% in a diet is said to be harmless to the body [16].  

The alkaloids found in S. alternata stands at 5.54 ±0.01 mg/100g. Alkaloids are phytochemicals and sometimes are 
regarded as antinutrients because of their action on the nervous system, where they disrupt electrochemical 
transmission when they are consumed in large quantities [10]. Consumption of alkaloids in large amount could be toxic 
particularly when it exceeds the lethal dose of 20 mg/100g[17]. The quantity of alkaloids (5.54 ±0.01 mg/100g) 
recorded in this work is much less than the lethal dose of 20 mg/100g. Alkaloids possess various pharmacological 
activities including antimalarial, antiasthma, anticancer, vasodilatory, antiarrhythmic, analgesic antibacterial and 
antihyperglycemic activities. They are used in traditional or modern medicine, or as starting points for drug discovery 
and development. 

The concentration of tannins recorded in this work is 12.59 mg/100g, which is much less than lethal dose of tannins 
(30 mg/100g) reported by [17]. Tannins are recognized to be heat stable and they interfere with the digestion of protein 
in humans and animals, possibly by making protein partially unavailable or by inhibiting digestive enzymes and 
increasing fecal nitrogen. Tannins present in food products exhibit the ability to inhibit the activities of trypsin, 
chemotrypsin, amylase and lipase.  

The S. alternata showed the level of Flavonoids to be 31.60 ± 0.02mg/100g. Flavonoids also exhibit various 
pharmacological activities; antimalarial, antiinflammatory, antioxidant [18]. These phytochemicals in S. alternata gives 
the plant a nutritional advantage.  

The S. alternata showed the level of Hydrogen cyanide to be 10.11 ± 0.01 mg/100g. High level of Hydrogen cyanide, 
however, has been associated for cerebral damage and lethargy humans and animals [19]. The amount of Hydrogen 
cyanide(10.11±0.01 mg/100g) recorded in this work is within the permissible level of 5.3 to 80 mg/100g [20]. 

4. Conclusion 

The phytochemicals and minerals determined in S. alternata gave a nutritional advantage and validated the use of the 
leaves in traditional and alternative medicines. The quantities of antinutrients found in this work were above the 
acceptable levels for human and animal consumption. However, traditional processing techniques should be used to 
reduce the levels of anti-nutrients to make it safer for drugs development. This study revealed the nutritional and 
antinutritional content of S. alternata which are known to possess the active medicinal chemical constituents. 
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