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INTRODUCTION 

For a long time, plants are being used for the 

development of new drugs and many medicinal plants 

are used in modern medicine where they occupy a very 

significance place as raw material for important drugs; 

about 61 % of the total 877 drugs are from natural 

sources.
[1-3]

 A large number of the plants are claimed to 

possess the antibiotic properties in the traditional system 

and are also used extensively by the tribal people 

worldwide. Even the World Health Organization (WHO) 

supports the use of medicinal plants, provided it is 

proven to be efficacious, safe, less toxic, available and 

reliable natural resource.
[4]

 More than 80 % of population 

in the developing countries makes use of medicinal plant 

extracts for a good health.
[5]

 The basic components of 

herbal medication are diverse bioactive compounds like 

alkaloids, flavonoids, terpenoids, phenolic compounds, 

glycosides etc.
[6]

 

 

Extraction of the bioactive plant constituents has always 

been a challenging task for the researchers and there are 

many research articles that focused on the medical 

importance of plants and also to identify the basic 

components of these plants.
[7-11]

 

 

Zizyphus lotus (Figure 1) is abundantly present in the 

Mediterranean region, throughout Libya to Morocco, and 

southern European countries like Spain, Sicily, Greece 

and Cyprus.
[12]

 In Libya, it is known as ‘Sedr’. The fruit 

is the edible part of the plant by local population. Several 

parts of Zizyphus have been used by traditional and 

ancestral medicine, both in North Africa and Middle 

East, for the treatment of several pathologies including 

digestive disorders, weakness, liver complaints, obesity, 

urinary troubles, diabetes, skin infections, fever, diarrhea 

and insomnia.
[13,14]

 The medicinal properties of this plant 

depend on the part of the plant concerned (root, leaf stalk 

and pulp or fruit) and the extract used (ethanolic, 

butanolic etc.). Fruit has been used for its emollient 

properties, and a mixture of dried leaves and fruits is 

applied topically in the treatment of boils. Interestingly, 

the root bark is known for its antidiabetic activity.
[15]

 

 

Preliminary phytochemical screening of the plants is an 

important aspect in finding the chemical constituents of 

the plant materials. Therefore, this study will focus on 

chemical qualitative analysis of secondary metabolite in 

addition to quantitative evaluation of heavy metals in 

Zizyphus lotus. 

 

 
Figure 1. Zizyphus Lotus 
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ABSTRACT  

Phytochemicals and heavy metals analysis of Zizyphus lotus were carried out with a view to assess their 

therapeutic values. The results showed that the bioactive compounds like alkaloids, flavonoids, phenolics, 

glycosides, carbohydrates, phytosterols, proteins and saponins were present. The tests were performed on different 

extracts with different polarity; the ethyl acetate extract was the richest extract. Heavy elements concentrations in 

Zizyphus lotus were also investigated. The zinc concentration was found to be high; 69.18 ppm. The 

micronutrients levels in Zizyphus lotus was in the order: Zn > Cu > Fe > Mn. The toxic metals levels were in 

following order: Pb > Cd. 
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EXPERIMENTAL  

Herbal Material Collection And Preparation Of 

Extracts 

Herbal material was collected from Gaser Khiar city 

during Summer 2015. The plant was identified by 

Biology department, Science Faculty, Almergheb 

University. The collected leaves were dried in shade for 

one month dried then cut to small fragments before was 

grinded into fine powder using electrical blender 

(Hommer, 350 Watt). 

 

The extraction started by soaking 5.0 g of powder in 1.0 

L of 80% aqueous ethanol for 7 days at room 

temperature, the extract was reduced on hot plate, 

partitioned with gradual polarity increasing solvents 

using hexane, chloroform and ethyl acetate. Extracts 

were evaporated to dryness on hotplate then cooled to 

room temperature before conserved in fridge for 

subsequent phytochemical analysis. Aqueous extract was 

prepared by heating 1.5 g of the powder in 150 ml of 

distilled water at 50°C for 15 minutes, the mixture 

cooled to room temperature, filtered and stored in fridge 

for next step. 

 

Wet Digestion Procedure For Heavy Metals, Na, K 

Analysis
[16]

 

To 0.50 g of sample powder in 250 ml conical flask was 

added 3 ml of conc. HNO3. The mixture was heated on 

hot plate at 100°C for 5 minutes till near dryness then left 

to cool down, another 3 ml of conc. HNO3 was added 

and the process was repeated till evolving brown fumes 

stopped and clear light brown solution was obtained. The 

mixture was left to cool to room temperature, filtered, 

diluted to 250 ml with distilled water then introduced to 

atomic absorption machine Shimadzu AA7000 for heavy 

metals analysis. Sodium and Potassium analysis was 

performed on spectrophotometer 6300. 

 

RESULTS AND DISCUSSION  

Table 1 Phytochemical screening of Z. Lotus 

Extract 
Water EtOH EtOAc CHCl3 Hexane 

Test 

Alkaloids - - + + + 

Carbohydrates - - + + + 

Saponins + + + + - 

Phytosterols + + + + - 

Tannnins - - - - - 

Phlobatinnins - - - - - 

Flavonoids + + + + + 

Phenolics + + - - - 

Protiens - + + + + 

Diterpenes + + + - + 

 

Phytochemical evaluation revealed the presence of some 

important secondary metabolites in the studied plant as 

shown in Table 1. As seen in Table 1, alkaloids and 

carbohydrates were found in EtOAc, CHCl3 and hexane 

extracts while were absent in the heights polarity water 

and ethanol extracts. Most of Alkaloids have 

pharmacological importance in preventing and treating 

many diseases.
[17-21]

 

 

Saponins and Phytosterols were observed in all extracts 

except hexane extract, Phytosterols (plant sterols) are 

natural constituents of cell membrane of plants, their 

structural similarity with cholesterol accounts for their 

lipid-lowering effect humans.
[22]

 

 

All tests for tannins and phlobatannins were negative 

indicating the absence of these classes in this plant. The 

investigation revealed the presence of flavonoids in all 

extracts while the similar class, phenolics were noticed 

only in the most polar extracts, aqueous and ethanolic 

extracts. Anti-oxidant activity of wide array of herbal 

extracts is attributed to presence of flavonoids.
[23]

 The 

important nutrient, proteins and their basic components 

amino acids were observed in all extracts except aqueous 

extract. Other interesting secondary metabolites found in 

Z. lotus is diterpenes, tests indicated the presence of 

diterpenes in all extracts except chloroform extract. 

Diterpenes are well known for their antibacterial, 

antifungal, antimycobacterial, cytotoxic, antitumor, 

cardiovascular, antifeedant, insecticidal and 

antileishmanial activities.
[24] 

 

Metal Content Analysis 

Table 2 The content of heavy metals in Zizyphus 

Lotus plant 

Metal Metal Content, ppm 

Cd 0.2633 ± 0.1113 

Cu 35.31 ± 1.51 

Pb 1.78 ± 0.32 

Zn 69.18 ± 7.14 

Fe 8.73 ± 0.29 

Mn 1.07 ± 0.07 
 

The growth of medicinal plants not only need nutrients 

for normal plant growth, but also can selectively uptake 

and accumulate some trace elements which are good and 

may also be toxic for human health if there not within the 

limits. The heavy metals analysis showed that Zizyphus 

Lotus plant contains  variable levels of these elements 
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such as Cadmium (Cd), Copper (Cu), Lead (Pb), Zinc 

(Zn), Iron (Fe) and Manganese (Mn), results were 

summarized in Table 2 and shown in Figure 2. 

 

 
Figure 2 Concentrations of heavy metals in Zizyphus 

Lotus plant 

 

It can be noted from Table 2 that Zn is the major 

constituent of Zizyphus Lotus and formed the bulk of 

total minerals which is higher than permissible limit set 

by WHO for edible plants (27.60 ppm). Zinc is trace 

essential element and plays an important role in basic 

bio-processes for the plant and its deficiency could lead 

to serious growth problems.
[8]

 The next major 

constituents are Cu and Fe. Cadmium is the least found 

in Zizyphus Lotus. No limits values were set by WHO 

for cupper in medicinal plants, although China and 

Singapore have permissible limits 20 ppm and 150 ppm 

respectively.
[25]

 Toxicity with copper could cause hair 

and skin discoloration, dermatitis, irritation of the upper 

respiratory tract, metallic taste in the mouth and nausea. 

Copper deficiency is rare but it causes anemia, 

malnourished infants can have copper deficiency.
[26]

 

Cadmium concentration was 0.26 ppm; the least between 

all measured metals (less than 0.30 ppm); the WHO limit 

for medicinal herbs. The increase of cadmium level in 

human body could cause serious problems in kidney and 

liver, vascular and immune system.
[27]

 

 

Lead is non-essential trace and highly poisonous 

element. Pb induces various toxic effects in humans at 

low doses and mainly targeting nervous system in both 

adults and children.
[28]

 The permissible limit set by FAO 

/ WHO in edible plants was 0.43 ppm while in WHO 

herbal medicine is 10 ppm.
[28]

 Lead concentration was 

found 1.780 ppm which is lower than WHO limit. 

 

Sodium And Potassium Contents 

The sodium and potassium contents in Zizyphus Lotus 

were 89 and 64 ppm, respectively. From a nutritional 

point of view, Zizyphus lotus seed may be considered a 

good source of minerals, especially magnesium, 

potassium and calcium.
[29]

 Macromineral elements, such 

as potassium, calcium and sodium and trace minerals, 

such as iron, copper, zinc, and manganese, play a critical 

role in biological systems. These elements maintain 

normal physiological reactions, induce general 

metabolism, germination, circulatory systems and 

influence reproduction as catalysts of various 

biochemical reactions.
[30]

 

 

CONCLUSIONS 

The results revealed the presence of medicinally 

important constituents in the plant studied. Many 

evidences gathered in earlier studies which confirmed the 

identified phytochemicals to be bioactive. Therefore, 

extracts from these plants could be seen as a good source 

for useful drugs. Further work should be carried out to 

isolate, purify, and characterize the active constituents 

responsible for the activity of these plants. 
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