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ABSTRACT 
The analysis of some phytochemicals and minerals were performed using aqueous stem 
bark extract of Albizia lebbeck obtained from Gano town of Wudil Local Government 
Area, Kano-Nigeria. The research work was undertaken to identify and quantify 
phytochemicals such as tannins, flavonoids, saponins, phenols, alkaloids; and minerals 
such as magnesium, iron, calcium, zinc and potassium found in the aqueous stem bark 
extract of the plant. The result of the phytochemical screening indicated that the stem 
bark extract contains tannins, flavonoids, saponins, phenols and alkaloids with 
concentrations 71.00±0.02, 24.30±0.11 36.60±0.14, 19.20±0.10 and 00.00±0.00mg/g 
respectively. The quantitative mineral analysis revealed that the stem bark extract 
contains magnesium (160.00mg/kg), iron (20.37mg/kg), calcium (300.00mg/kg), zinc 
(14.58mg/kg) and potassium (304.35mg/kg). Therefore, these findings are indicative of 
the phytochemical abundance of Albizia lebbeck extract as well as a rich source of 
essential mineral elements which could be exploited for both pharmacological and health 
benefits. 
Keywords: Albizia lebbeck, Minerals, Phytochemicals, Aqueous extract, Quantitative 
analysis.   
 

INTRODUCTION 
Medicinal plants have been used in treating 
human diseases for thousands of years. It was 
estimated that 64% of the world’s population 
use medicinal plants to treat illnesses and 
relieve pains (Ahmada et al., 2004). They 
have been used by all cultures throughout 
history and thus, herbal medicine is the 
oldest form of health care known to mankind 
which is now an integral part of the 
development of modern civilization (Sharma 
et al., 2007). Medicinal plants are huge 
reservoir of various chemical substances with 
potential therapeutic properties and are 
being increasingly utilized to treat a wide 
variety of clinical diseases (Gupta et al., 
2004). The therapeutic properties of 
medicinal plants used by traditional medical 
practitioners may be due to one or more of 
the many compounds of the plant materials. 
These plant materials called phytochemicals 
include complex carbohydrates, lipids, 
alkaloids, glycopeptides, terpenoids, tannins, 
saponins, peptides and amines, steroids, 

flavonoids, coumarins, sulphur compounds 
and inorganic ions among numerous others.  

The primary benefit of using plant 
derived-medicine is that they are relatively 
safer than synthetic alternatives, offering 
profound therapeutic benefits and affordable 
treatment (Iwu, 1994). 
Albizia lebbeck (L) Benth, is native to 
deciduous and semi deciduous forest in Asia 
from eastern Pakistan through India and Sri 
Lanka to Burma. The tree has been 
introduced as an ornamental and plantation 
tree throughout the tropics and northern 
subtropics, including the Greater and Lesser 
Antilles, Central America, Colombia, 
Venezuela, and Brazil. It is a fast-growing, 
medium-sized deciduous tree with a 
spreading umbrella-shaped crown of thin 
foliage and smooth, finely fissured, grayish-
brown bark (Ali, 1973). Albizia Lebbeck is 
also used in traditional system and folk 
medicine as well as to treat several 
inflammatory conditions such as asthma, 
arthritis, allergic rhinitis, bronchitis, 
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helminthes infections and burns. Specifically, 
stem bark extract have documented anti-
inflammatory properties, blood tonic, 
sedative and analgesic. In addition, it is also 
used to cure diseases of blood, leucoderma, 
itching, excessive perspiration, strengthens 
the gums and teeth, leprosy, deafness, boils, 
scabies, paralysis, weakness and anti-
hyperlipidemia (Tripathi et al., 1979). Leaves 
are reported to be good for ophthalmic 
diseases, night blindness, syphilis ulcer, cold, 
cough, and other respiratory disorders. 
Flowers are also useful for the treatment of 
spermatorrhea. Morever, seeds are utilized 
as brain tonic as well as for treating 
gonorrhea, cure piles, and scrofulous 
swellings (Labaran, 2015). 
Phytochemicals are biologically active 
compounds found in plants in small amount 
which are not established nutrients but which 
nevertheless, seem to contribute significantly 
to protection against degenerative diseases 
(Ivor and Dreosti, 2003). It is well-known that 
plants produce chemicals to protect 
themselves, but recent researches 
demonstrated that they can also protect 
humans. Some foods such as whole grains, 
vegetables, beans, fruits and herbs contain 
many phytochemicals 
(http://www.phytochemicals.information). 
There are currently many phytochemicals 
possibly having medicinal properties in 
clinical trials for a variety of diseases. 
Lycopene, for example, from tomatoes has 
been tested in clinical trials for 
cardiovascular diseases and prostate cancer. 
These studies however, did not attain 
sufficient scientific agreement to conclude 
an effect on any disease (National Cancer 
Institute, 2015). According to U.S Food and 
Drug Administration (FDA), that very limited 
and preliminary scientific research suggest 
that eating one-half to one cup of tomatoes a 
week may reduce the risk of prostate cancer, 
the FDA concludes that there is little 
scientific evidence supporting this claim. 
Likewise, although lutein and zeaxanthin may 
affect visual performance and inhibit macular 
degeneration and cataracts, there was 
insufficient scientific evidence from clinical 
trials for such specific effects or health 
claims (FDA, 2004). Turmeric is also reported 
to be active against skin cancer (Melanoma). 
Minerals are inorganic substances which exist 
naturally in the earth, many of which are 

critical to the growth and production of 
bones, teeth, hair, blood, nerves, and skin. 
These minerals are known as essential 
nutrients. These includes calcium, chromium, 
copper, fluoride, iodine, iron, magnesium, 
manganese, molybdenum, phosphorus, 
potassium, selenium, sodium and zinc 
(Underwood, 1971; Reinhold, 1975). Humans 
need significant quantities of essential macro 
minerals such as Calcium which are usually 
measured in milligrams, and also require 
minute quantities of essential trace minerals 
(such as Selenium), which are usually 
measured in micrograms. 
A single mineral does not work in isolation; 
rather, they are necessary as synergistic 
elements to support physical health. They 
work best in association with all other 
minerals and trace minerals, the way they 
are found in unrefined whole foods 
(Underwood, 1971; Reinhold, 1975). With the 
exception of the organically bound elements 
hydrogen, carbon, nitrogen and oxygen, 
there are about 20 or so inorganic mineral 
elements which are considered to be 
essential to animal life, including fish and 
shrimp. The essential mineral elements are 
usually classified into two main groups 
according to their concentration in the 
animal body; the macro-elements and the 
micro-elements (Underwood 1971; Reinhold, 
1975). The general functions of minerals and 
trace elements includes; constituents of 
skeletal structures such as bones and teeth, 
maintenance of osmotic pressure (regulate 
the exchange of water and solutes within the 
animal body) and they serve as structural 
constituents of soft tissues. They are also 
essential for the transmission of nerve 
impulses and muscle contraction, they play a 
vital role in the acid-base equilibrium of the 
body (regulate the pH of the blood and other 
body fluids). In addition, they are essential 
components of many enzymes, vitamins, 
hormones, and respiratory pigments, or as 
cofactors in metabolism, catalysts and 
enzyme activators. The medicinal significant 
of Albizia lebbeck, it is extremely vital and 
thus, there is need to determine some of its 
constituents. Hence, this study was carried 
out to examine and quantify some 
phytochemicals and minerals found in the 
aqueous stem bark extract of the plant.  
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MATERIALS AND METHODS 
Sample collection (Stem bark) 
The stem bark of Albizia lebbeck was 
obtained from Gano Local Government Area, 
Kano-Nigeria. The sample was authenticated 
at Botany Unit of Biological Sciences 
Department, Bayero University Kano-Nigeria. 
Sample preparation 
The stem bark was shade dried, grounded 
into powder using mortar and pestle, sieved 
and stored in a glass bottle sealed with screw 
cap before use. 
Methods of analysis  
Qualitative test for phytochemicals  
Qualitative analysis of the phytochemicals 
was carried-out using the methods of 
Sofowora, (1993); for Tannins, Flavonoids, 
Saponins and Phenols; and the method 
described by Trace and Evans, (1989); for 
Alkaloids. 
Quantitative Determination for 
Phytochemicals 
The quantitative determination was 
estimated by applying the methods of 

Amorim et al., 2008 (Tannins); Boham and 
Kocipal-Abyzan, 1974 (Flavonoids); Obadoni 
and Ochuku, 2001 (Saponins); Mc Donald et 
al., 2001 (Phenols) and Harbone, 1973 
(Alkaloids).  
Elemental Analysis  
Elemental (minerals) analysis was undertaken 
using the methods of Atomic Absorption 
Spectrometry; for the determination of 
Magnesium, Iron, Calcium, and Zinc; and 
Flame photometry; for Potassium 
determination as described by AOAC, 1996. 
 
RESULTS  
The qualitative and quantitative 
phytochemical screening of the stem bark 
extract of Albizia lebbeck are depicted in 
Tables 1 and 2. Table 3 represents the 
qualitative and quantitative elemental 
analysis of the stem bark extract of the 
plant. Quantitatively, potassium was found to 
be highest while zinc had the lowest value. 

 
Table 1: Qualitative phytochemical analysis of aqueous stem bark extract of Albizia 
lebbeck. 
Phytochemicals Inference 

Tanins + 

Flavonoid + 

Saponins + 

Phenols + 

Alkaloids - 

Key:   + = present, ‒ = absent  
                                               
Table 2: Represent the quantitative phytochemicals composition of the aqueous stem bark 
extract of Albizia lebbeck. 
Phytochemicals Composition (mg/g) 

Tanins 71.00±0.02 

Flavonoid 24.30±0.11 

Saponins 36.60±0.14 

Phenols 19.20±0.00 

Values are presented as Mean ± Standard Deviation of 4 replicates. 
 
Table 3: Elemental and quantitative analysis of aqueous stem bark extract of Albizia 
lebbeck.  

Elelments Inference Composition (mg/kg) 

Magnesium (Mg) + 160.00 

Iron (Fe) + 20.37 

Calcium (Ca) + 300.00 
Zinc (Zn) + 14.58 
Potassium (K) + 304.35 
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DISCUSSION 
The study was carried-out to evaluate the 
qualitative and quantitative analysis of some 
phytochemicals and minerals found in the 
stem bark extract of Albizia lebbeck. The 
phytochemicals analysis of the plant revealed 
the presence of tannins, flavonoids, saponins, 
phenols but no alkaloids. 
Medically, tannins are used as antidotes to 
poisoning by alkaloids depending on their 
capacity to form insoluble tannates. Almost 
all tannins consumed remain exuded during 
the digestive process, and different 
quantities of it enter the body fluids and are 
excreted by the kidney. Tannins are basically 
an astringent that is, it tautens the pores and 
pulls out liquids from plants. 
They are also used as remedy on burns to 
heal the injury and on cuts to stop bleeding. 
On the other hand, when a tannin-rich 
solution is poured on the flesh, it generates a 
sealing that often helps in growing new skin 
albeit temporarily. This technique requires 
repeated washing of the wound with tannins 
and this helps to eliminate the bacteria too. 
Hence, tannins are also said to have 
antiseptic properties. Similarly, tannins 
showed anti- inflammatory effects, helps to 
control or curb all indications of gastritis, 
enteritis, oesophagitis and irritating bowel 
disorders. 
Flavonoids are known to be synthesized by 
plants in response to microbial infection 
(Dixon et al., 1983). It should not be 
surprising that they have been found in vitro 
to be effective antimicrobial substances 
against a wide species of microorganisms. 
Their activity is probably due to their ability 
to form complex with extracellular soluble 
proteins and with bacterial cell walls 
(Tsuchiya et al., 1996). More lipophilic 
flavonoids may also disrupt microbial 
membranes (Tsuchiya et al., 1996). In-vitro 
studies also revealed that flavonoids have a 
wide range of pharmacological activities 
which includes; anti-allergic, anti-
inflammatory anti-oxidant and antifungal, 
anti-viral.  
Saponins have illustrated beneficial effects 
on blood cholesterol levels by reducing and 
preventing its re-absorption. It also 
stimulates the immune system thus, protects 
against viruses and bacteria. Studies have 
also showed that saponins have anti-tumor 
and anti-mutagenic activities and can lower 
the risk of human cancers, by preventing 
cancer cells from proliferating. They also 

seem to react with the cholesterol rich 
membranes of cancer cells, thereby limiting 
their growth and viability. Moreover, some 
saponins can cause apoptosis of leukemia 
cells by inducing mitotic arrest (Liu et al., 
2004). 
Phenols are versatile precursor to a large 
collection of drugs, most notably aspirin. 
They are also used as an oral 
anesthetic/analgesic in products such as 
chloroseptic or other brand name and generic 
equivalents, commonly used to temporarily 
treat pharyngitis. Concentrated phenol 
liquids are commonly used for permanent 
treatment of ingrown toe and finger nails. 
The procedure was first described by Boll, 
1945, the process is called phenolization. 
Since that time it has become the chemical 
of choice (Bol, 1945). 
Alkaloids, although, found to be absent, are 
mostly toxic to humans, but, often have 
some pharmacological effects and are used in 
medications as recreational drugs (Manske, 
1965). Although, alkaloids act on a diversity 
of metabolic systems in humans and other 
animals, they almost uniformly invoke a 
bitter taste  (Rhoades and David, 1979). Prior 
to the development of a wide range of 
relatively low-toxic synthetic pesticides, 
some alkaloids, such as salts of nicotine are 
used as insecticides. Their use was limited 
because of their high toxicity (Gyorgy et al., 
2002). Our findings show the abundance of 
magnesium (table 2) which is an essential 
mineral element in biological systems. It is 
present in every cell type in every organism. 
It plays a crucial role for the maintenance of 
the acid-alkaline balance in the body, 
healthy functioning of nerves and muscles, 
and the activation of enzymes to metabolize 
blood sugars, proteins and carbohydrates. It 
is also vital for proper bone growth and 
necessary for adequate calcium absorption. A 
ratio of 2:1 of calcium to magnesium is 
essential for the effectiveness of taking 
calcium supplements to maintain strong 
bones (Ogino, et al., 1978). ATP (Adenosine 
Triphosphate) the main source of energy in 
cells must be bound to a magnesium ion in 
order to be biologically active. Over 300 
enzymes require the presence of Mg

2+
 for 

their catalytic action including all enzymes 
utilizing or synthesizing ATP or those that use 
other nucleotides to synthesize DNA and RNA. 
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In plants, Magnesium is necessary for 
synthesis of chlorophyll and photosynthesis.  
Iron is a necessary trace element found in 
nearly all living organisms. The 
recommended daily intake for children is 
13.7-15.1mg/day, for teens (12-19 years) is 
16.3mg/day, adult men it is 19.3-20.5mg/day 
and 17.0-18.9mg/day for women. The iron 
value obtained from this study (table 2) 
shows that the extract is a rich source of 
iron, with value higher than the 
recommended daily intake (20.37mg/kg). 
Iron also plays an important role in biological 
systems, forming complexes with molecular 
oxygen in hemoglobin and myoglobin which 
are oxygen transporter proteins in 
vertebrates. Many enzymes vital to life also 
contain iron, such as cytochromes, catalases, 
peroxidases, and the enzymes xanthine and 
aldehyde oxidase, and succinic 
dehydrogenase (Sakamoto and Yone 1978). 
The red color of blood is also due to iron 
containing hemoglobin. 
Calcium is the most common mineral element 
in the body that helps in the transport of long 
chain fatty acids which aid in prevention of 
diseases, high blood pressure and other 
cardiovascular diseases. It also plays a vital 
role in bone, cartilage and exoskeletal 
formation. Calcium is essential for the 
normal clotting of blood, by stimulating the 
release of thromboplastin from the blood 
platelets and also believed to be essential for 
the absorption of vitamin B12 from the 
gastro- intestinal tract (Arai et al., 1975). 
The qualitative analysis of this plant extract 
revealed that it can serve as a good source of 
this mineral. 
Zinc is required to support the immune 
system, protein synthesis, and reproductive 
health, particularly in men. Deficiencies are 
common, and can adversely affect the ability 
to heal, physical growth, nerve health and 
the skin. Zinc also serves as a cofactor in 
many enzyme systems, including arginase, 
enolase, several peptidases, and oxalacetic 
decarboxylase. As an active component or 
cofactor for many important enzyme 
systems, it plays a vital role in lipid, protein, 

and carbohydrate metabolism; being 
particularly active in the synthesis and 
metabolism of nucleic acids (RNA) and 
proteins and wound healing (Ogino et al,. 
1978). 
Potassium along with Sodium are responsible 
for the regulation of intracellular fluids. 
Potassium is crucial for a healthy nervous 
system in nerve impulses, muscle contraction 
and blood pressure regulation. Levels of 
Potassium are controlled by water 
consumption and kidney function (Dashimaru 
and Yone, 1978). Potassium is also required 
for glycogen and protein synthesis, and the 
metabolic breakdown of glucose (Kanazawa, 
1983). Deficiencies are not common in 
healthy people but are common in individuals 
who use chemical laxatives and diuretics or 
who have had excessive vomiting, diarrhea of 
kidney failure. Symptoms of deficiency 
include muscle weakness, intestinal issues, 
heart and respiratory problems. (Dashimaru 
and Yone, 1978). Therefore, presence of 
these phytochemicals and minerals element 
account for the medicinal, pharmacological 
and chemotherapeutic properties of the 
aqueous stem bark extract of Albizia 
lebbeck. 

 
CONCLUSION 
The present study has shown that aqueous 
extract of Albizia lebbeck is qualitatively and 
quantitatively rich in some phytochemicals 
(tannins, flavonoids, saponins and phenols) as 
well as some essential mineral elements 
(magnesium, iron, calcium, zinc and 
potassium) which have been established as 
pharmacologically and nutritional significant 
compounds. Hence, this plant could be 
exploited as a rich source of these 
phytochemicals and production of nutritional 
supplement. 
 
RECOMENDATION 
Further research should be carried out on the 
isolation, purification and characterization of 
the phytochemicals and the minerals 
determined. 
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