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 A B S T R A C T 

In this study, mineral contents (Sodium, potassium, calcium, phosphorus, and Nitrogen) 
were estimated using flame photometry and Spectrophotometry methods. An 
antibacterial investigation of leaves and stems of the Latus Tetragonolobus plant was 
also conducted. The results of minerals recorded that the contents fluctuated in the 
ranges of potassium of (1419 and 1233 ppm) in leaves and Fruits, respectively, followed 
by Nitrogen (652.25 and 262.20 ppm) in leaves and fruits, respectively. In contrast, 
phosphorus, sodium, and calcium fluctuated as follows: 85.09, 30.36, and 10.76 ppm in 
leaves and 85.04, 22.36, and 8.76 ppm in fruits. Higher contents were recorded for 
potassium and nitrogen compared with the other minerals; there is a relative increase in 
the mineral levels in leaves compared with stem extracts. For the antibacterial activity 
against the selected species of Staphylococcus aureus, Bacillus cereus, and 
Pseudomonas aeruginosa, the results showed a relative increase in the inhibition zone 
of leaves compared with stem extracts (5-11 g/ml) against Escherichia coli compared 
with the values of 3-5 mg/l. Also, all concentrations showed inhibition zones that 
fluctuated between 12 -16 mg/l of leaves compared with the fruit extract (6-12 mg/l) 

 
Introduction 
Phytochemicals are naturally occurring chemicals present in or extracted from plants [1-2]. Some phytochemicals 
are nutrients for the plant, while others are metabolites produced to enhance plant survivability and reproduction[3]. The 
fields of extracting phytochemicals for manufactured products or applying scientific methods to study phytochemical 
properties are called phytochemistry [3]. An individual who uses phytochemicals in food chemistry manufacturing or 
research is a phytochemist. The term phytochemical does not generally imply that there is any biological activity or health 
benefit following its consumption [2]. Once phytochemicals in a food enter the digestion process, the fate of individual 
phytochemicals in the body is unknown due to extensive metabolism of the food in the gastrointestinal tract, producing 
phytochemical metabolites with different biological properties from those of the parent compound that may have been 
tested in vitro [4]. Further, the bioavailability of many phytochemical metabolites appears to be low, as they are 
rapidly excreted from the body within minutes [4]. Other than for dietary fiber, no non-nutrient phytochemicals have 
sufficient scientific evidence for providing a health benefit. Some ingested phytochemicals may be toxic, and some may be 
used in cosmetics, drug discovery, or traditional medicine.[3].  
Several studies have taken place in Libya to estimate chemical and biological properties [5-39]. Most of these studies 
showed the presence of different compounds in the studied plants. In Libya, there are continues growth in the 
environmental constituents (Plants, Soil, water, and Chemical constituents during the Last twenty years [40- 110]. Also, 
several instruments such as (Atomic absorption, flame photometer, Spectrophotometer, GC-Mass, and other methods) 
were used in these studies. This study aims to estimate the Minerals (Sodium, potassium, Calcium, nitrogen, and 
phosphorus contents) and biological investigation of Latus Tetrgonolobus plant extracts. 
 
Methods 
Sampling  
In this study, the leaves and stems of Latus Tetrgonolobus plants were selected, and the samples were collected from 
different locations around Al-Marj farms. The study area is located on the second terrace of El- Jabal El- Akhdar mountain. 
The climate of the study area is comparable to that of El-Jabal El-Akhdar, with a mean temperature of about 15 oC in winter 
and 24 in summer. The average rainfall ranges between 200 and 300 mm. 
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Sample extraction 
10 grams of each dried sample were taken and transferred to a beaker containing 100 ml of distilled water; the mixture was 
mixed. Then the extraction was carried out by an evaporator system at 75 0C. After two hours, the mixture was filtered; the 
filtrate was used to determine the phytochemical screening [6-10]. 
 
Determination of Minerals 
The sodium, potassium, and calcium contents were measured by a Flame Photometer (JENWAY Flame Photometer) 
according to the method described by some studies [60-70]. In the central lab of the Faculty of Science, Omar Al-Mukhtar 
University. 
 
Results 
Minerals 
The contents of sodium, potassium, calcium, phosphorus, and Nitrogen in leaves and fruits of the studied plant showed 
wide variations, where the highest concentrations were recorded for potassium of (1419 and 1233 ppm) in leaves and Fruits, 
respectively, followed by Nitrogen (652.25 and 262.20 ppm) in leaves and fruits, respectively. On the other hand, the 
contents of phosphorus, sodium, and calcium fluctuated as follows: 85.09,30.36, and 10.76 ppm in leaves and 85.04, 
22.36, and 8.76 ppm in fruits. Generally, there is a relative increase in the mineral contents in leaves compared with their 
values in the fruits of the studied plant, except for nitrogen (Table 1). 
 

Table 1. The contents (ppm) of minerals (Na, K, Ca, N and P) in fruits and Leaves of the studied samples 
Minerals 

Plant 
Sodium potassium Calcium Phosphorus Nitrogen 

Leafs Fruits Leafs Fruits Leafs Fruits Leafs Fruits Leafs Fruits 
Latus 

Tetrgonolobus 
30.36 22.36 1419 1233 10.76 8.76 85.09 85.04 652.25 262.2 

 
Antibacterial activity 
The results of antibacterial activity of extracts of fruits and leaves showed antibacterial activity against different bacteria 
species, including Gram-positive bacteria (Staphylococcus aureus) and (Bacillus cereus), beside gram negative bacteria 
(Pseudomonas aeruginosa) and (Escherichia coli) species, the results of antibacterial activities are illustrated in the tables 
of (2-5). Higher concentrations of 0.9 g/ml showed higher inhibition zones for Bacillus Cereus; there is a relative increase in 
the effect of leaf extracts compared with fruits. For the effect of the studied abstracts the results showed the leaves extracts 
showed higher values of inhibition zones (5-11g/ml) against Escherichia coli compared with the values of 3-5 mg/l. Also, all 
concentrations showed that inhibition zones fluctuated between (12 -16 mg/l) of leaves compared with the fruit extract (6-
12 mg/l). 
 

Table 2. Antibacterial activity of different concentrations of leaves and fruits of plant extracts against 
Staphylococcus aureus  

Concentrations  Leaves  Fruits  
0.9 g/ml R R 
0.6 g /ml R R 
0.4 g /ml R R 
0.2 g/ml R R 

 
Table 3. Antibacterial activity of different concentrations of leaves and fruits of plant extracts against Bacillus 

Cereus  
Concentrations  Leaves  Fruits  

0.9 g/ml 15 12 
0.6 g /ml 12 11 
0.4 g /ml 11 10 
0.2 g/ml 10 R 

Table  4. Antibacterial activity of different concentrations of leaves and fruits of plant extracts against 
Pseudomonas aeruginosa 

Concentrations  Leaves  Fruits  
0.9 g/ml 16 12 
0.6 g /ml 14 10 
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0.4 g /ml 13 9 
0.2 g/ml 12 6 

 
Table 5. Antibacterial activity of different concentrations of leaves and fruits of plant extracts against Escherichia 

coli  
Concentrations  Leaves  Fruits  

0.9 g/ml 11 5 
0.6 g /ml 7 3 
0.4 g /ml 6 R 
0.2 g/ml 5 R 

 
Discussion 
A number of studies have indicated that extracts obtained from medicinal plants possess various biological properties, 
including antibacterial, anti-inflammatory, and antioxidant properties. While some of those active substances remain 
ineffective as independent antibiotics or antimicrobial agents, they may assist in combatting antibiotic resistance when 
used as an antimicrobial cocktail [111]. Various plant extracts have antibiotic properties that show inhibitory effects against 
specific bacterial communities. 
Since plant extracts contain various active compounds that exhibit synergetic effects against a wide range of pathogens 
[112], herbal plants are a reservoir for a wide range of chemical compounds with antimicrobial properties. With a plethora 
of compounds possessing antimicrobial activities, it is a humongous challenge to include all medicinal plants and the 
associated compounds with antibacterial properties. Nonetheless, in this review, we have highlighted a few highly intriguing 
compounds as discussed below [113]. Also, the variations in the minerals may be attributed to different factors, such as 
soil and water types, according to their mineral content, mainly the leaves containing minerals higher than the other plant 
tissues, such as stems, fruits, and Flowers. 
 
Conclusion 
The results of this study showed the presence of minerals including sodium, potassium, calcium, nitrogen, and phosphorus 
in the studied plant. Also, the extracts showed antibacterial activities against the selected species (Staphylococcus aureus) 
and (Bacillus cereus), besides Gram-negative bacteria (Pseudomonas aeruginosa )  and  (Escherichia coli ) species in this 
study  
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