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ABSTRACT 
 

Selected phytochemicals which includes flavoniods, alkaloids, tannins, saponins, terpenoids, cyanogenic glycosides 
steroids and phenols were determined quantitatively in Moringa oleifera stem bark extract. Gravimetric method was 
used to determine flavanoid, saponin and alkaloid. Spectrophotometeric method was used to determine tannin, phenol, 
vitamin AB and E content. Chromatographic method was used to determine steroid, cyanogenic glycoside and 
terpenoid. The results obtained show that the extract contains large quantity of alkaloid, flavonoid, tannin, cyanogenic 
glycoside and terpenoid with trace amount of steroid. It also show that the extract contain large amount of Vitamin A, 
E and B2, respectively. From the result, high concentration of flavonoid and alkaloid suggest antioxidant, analgesic 
and antimicrobial activity and good amount of Vitamin A, E and B2 for proper night vision, antioxidant and fertility 
activity. It is concluded that methanol extract of Moringa oleifera stem bark is endowed with a lot bioactive 
compound that may suggest its wide range of applications in both medicine and nutrition.   
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INTRODUCTION 
 

In the last few decades there has been an exponential 
growth in the field of herbal medicine. It is getting 
popularized in developing and developed countries owing 
to its natural origin and lesser side effect (Bhardwaj, 
2011). In many developing countries, a large proportion 
of the population relied on traditional practice and the 
armamentarium medicinal plants in order to meet heat 
care needs. Although modern medicines may exist side by 
side with such traditional practice, herbal medicines have 
often maintained their popularity for historical and 
cultural reason. Such product have become more widely 
available commercially especially in developed countries. 
Use of herbal medicine in developed countries has 
explained sharply, in the latter half of the twentieth 
century. In India, herbal drugs are an integral part of the 
India system of medicine (Ayurveda) which is on ancient 
and mainstream system (Rag, 2004).  

The evaluation of various plant products according to 
their traditional uses and medicinal value based on their 
therapeutic efficacy lead to the discovery of newer and 

recent drugs for treating various ailments. This fact forms 
the basis for the development of new drugs from various 
plant sources. One of such plants of medicinal value is 
Morning oliefera, belonging to the family morningaceae, 
commonly known as sahagon in Hindi Horse, radish in 
English. Various pharmacological properties are attributed 
to it like antispasmodic, diuretic expectorant and 
abortifacient (Nadkarno, 2009). 

Traditionally, the plant is used as antispasmodic, 
stimulant, expectorant and diuretic Fresh root is acrid and 
vesicant (has the taste of horse-radish). Internally it is 
used as stimulant, diuretic and antilithic. Gum is bland 
and mucilaginous seed are acrid and stimulant. Bark is 
emmernogogue and even abortifacient, antifungal and 
diuretic and useful to increase the flow of bile. The plant 
is also a cardiac circulatory tonic and antiseptic 
(Nadkarno, 2009). Pods are antipyretic, anthelmintic, fried 
pods are used in diabetes. Root juice is employed in cardic 
tonic, antiepileptic. Used for nervous debility, asthma, 
enlarged liver and spleen, deep-seated inflammation and 
as diuretic in calculus affection. Decoction is used as a 
gargle in hoarseness and sore throat. Root and fruit are
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antiparalytic. Leaf juice is used in hiccough (emetic in 
high dose); cooked leaves are given in influenza and 
catarrhal affection. Root-bark is used as antiviral, anti-
inflammatory, analgesic. Stem bark and flowers are 
hypoglycemic. Infusion of seed has anti-inflammatory 
antispasmodic and diuretic, also given in veneral diereses. 

The aim of this study is to quantitatively analyze 
some selected phytochemicals and micro-nutrients 
composition of methanolic extracts of stem Moringa 
oliefera bark. 

 
MATERIALS AND METHODS 

 
Collection of plant material and progressing  

Moringa Oliefera stem bark was collected from 
Moringa Oliefera plants in herbarium, Science Laboratory 
Technology Department, Akanu Ibiam Federal 
Polytechnic Unwana, Afikpo, Ebonyi State of Nigeria. 

The Moringa Oliefera stem bark collected was 
thoroughly washed with distilled water and was air died in 
a cool room. It was grinded using a mechanical grinder 
and stored in an air tight container.   
 
Extraction 

From the grinded plant sample, 100g was weighed 
and soaked in 250ml of methanol for 48 hours. After 
filtered with cheese cloth and the resultant filtrate with 
Whatman No1 fiIter paper. The final filtrate was air dried 
in a cool room. The dried sample extract was used for 
quantitative phytochemical and micro-nutrients analysis.  
 
Phytochemicals and micro-nutrients analysis 

The selected phytochemicals and micro-nutrients 
were analyzed using the methods as stated below. 
 
Alkaloids determination  

The alkaloid content was determined gravimetrically 
as follows: 

Hundred grams of the sample were weighed into a 
250ml beaker and 200ml of 20% acetic acid ethanol was 
added and covered to stand for 4 hours. This was filtered 
and the extract was concentrated using a water bath to one 
quarter of the original volume. Concentrated ammonium 
hydroxide was added drop by drop into the solution until 
complete precipitation was observed. The whole solution 
was allowed to settle and the precipitate was collected by 
filtration using whatman filter paper number 42 (125mm) 
and weighed (Obadoni and Ochuko, 2001)  
 
Saponins determination 

Saponin content was determined using the method 
described by Obadoni and Ochuko (2001). Hundred 
grams of the grinded sample was dispersed in 200ml of 
20% ethanol. The suspension was heated over a hot water 
bath for 4 hours with continuous stirring at about 550C. 
The mixture was filtered and residue re-extracted with 
another 200ml of 20% methanol. The combined extracts 
were reduced to 40ml over water bath at about 900C. The 
concentrated was transferred into 250ml separator funnel 
and 20ml of diethyl ether was added and either layer was 
repeated 60ml of N-butanol and extracts was washed 
twice with 10 ml of 5% aqueous sodium chloride. The 
remaining solution was heated in a water bath at about 

900C. The sample was dried in an oven at 1000C until a 
constant weight was obtained. The saponin content was 
calculated in percentage (Obadoni and Ochuko, 2001).  
 
Tannins determination  
Tannin content was determined using the method 
described by Van-Burden and Robinson (1981). Put 100g 
of the sample was weighed into 100ml of plastic bottle 
50ml of distilled water was added and shaken for 1 hour 
in a mechanical shaker. This was filtered into 50ml 
volumetric flask and made up to the mark. Then 5ml of 
the filtrate was pipetted out into a test tube and 3ml of 
0.1moldm-3 FeCl3 in 0.IN HCl and 0.008moldm-3 
potassium ferocyanide was added and mixed. The 
absorbance of the resultant solution was measured in a 
spectrophotometer at 120nm wavelength within 10mins. 
A blank sample was prepared and the color also 
developed and read at the same wavelength. A standard 
was prepared using tannic acid to get 100ppm and 
measured (Van-Burden and Robinson, 1981).  
 
Flavonoids determination  

Flavonoid content was determined using the method 
described by Bohamo and Kocipal (1994). 100g of the 
grounded sample were extracted with 300ml of methanol: 
water (80:20) at room temperature. The whole solution 
was filtered through whatman N0. 42 filter paper 
(R5mm). The filtrate was later transferred into a crucible 
and evaporated to dryness over a water bath and weighed 
(Bohamo and kocipal, 1994) 
 
Total phenols determination  

Total phenols were determined using the method 
described by Obadoni and Ochuko (2001). For the 
extraction of the phenolic component the fat free sample 
was boiled with 50ml of ether for 15mn. 5ml of the 
extract was pipette into a 5oml volumetric flask then 10ml 
of distilled water was added. 2ml of ammonium hydroxide 
(NH4OH) solution and 5ml of concentrated amyl alcohol 
were also added. The samples were made up to mark and 
left to react for 30mins for color development. The 
absorbance of the solution was read using a 
spectrophotometer at 505nm wavelength (Obadoni ans 
Ochuko, 2001).  
 
Determination of riboflavin (vitamin B2)  

Riboflavin content was determined according to the 
method of Okwu and Josiah (2006). 5g of the sample was 
extracted with 100ml of 50% methanol solution and was 
shaked for one hour. The solution was filtered into 100ml 
flask; 10ml of the extract was pipette into 50ml 
volumetric flask. 10ml of 5% potassium permanganet and 
10ml of 30% H2O2 were added and allowed to stand over 
a hot water bath for 30 minutes 2ml of 40%sodium 
sulphate was added. This was made up to 50ml mark with 
deionized water and the absorbance was measured of 
510nm in a spectrophotometer (Okwu and Josiah, 2006).  
 
Determinant of vitamin A 

This was determined as described by (AOAC, 1990) 
lg of the sample was mixed with 20ml of petroleum ether 
in a beaker, filtered and the filtrate evaporated to dryness. 
Thereafter, 0-2ml chloroformated anhydride (1:) was 
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added to dissolve it, and later 2ml tricholoacetic acid and 
chloroform (1:1) was added. The absorbance of the 
resultant solution was measured within 15 minutes at 
620mm.  
 
Determination of vitamin E 

One gram of the grounded sample was weighed into 
100ml flask and 10ml of absolute alcohol was added. 
Thereafter, 20ml of alcoholic sulpuric acid (15ml of conc. 
H2SO4 in 1litre of ethanol) was added and refluxed for 
45mins cooled in a reflux condenser (for oil) 10 ml of the 
clear solution was pipette into a test tube and heated in a 
water bath at 900C for 30mins and allowed to cool. A 
standard and blank was prepared and read at 470nm. 

 
RESULTS  

 
The result of the photochemical estimation of 

Moringa oliefera stem bark revealed that the plant contain 
a substaintial amounts of, alkaloid, flavonoids, tannins, 
saponins, terpenoids, cyanogenic glycosides, steroids and 
phenols. Vitamin A, B2 and vitamin E were also detected.   
The result is summarized in the table below: 
 
Table for Phytochemical estimation  

Photochemicals  Amount in mg/100g
Saponins  
Tannins  
Phenols  
Alkaloids  

  0.109±0.01 
    7.38±0.02 
    0.27±0.01 
  20.73±0.01 

Flavonoids 
Steroids 
Terpenoids 
Cyonogenic glycosides  

56.115±0.14 
    0.00265±0.00015 

    0.295±0.005 
    5.13±0.03 

 
Table for vitamins estimation  

Vitamin  Composition (mg/100g) 
Vitamin B2 
Vitamin A 
Vitamin E 

       0.31±0.001 
 188.21±1.01 
  31. 68±0.04 

 
DISCUSSION 

 
The high concentration of flavonoids in Moringa 

oliefera stem bark show that plant can be used as a basic 
medical agent. Flavonoid is potent water soluble 
antioxidant and free radical scavenger which prevent 
oxidative cell damages, have strong anticancer activity 
(Salah et al, 1995; Del-Rio et al., 1991). The plant can 
also be used medicinally as an anti-inflammatory, anti-
allergic, anti-viral agent due to the high content of 
flavonoids. They can lower the risk of arthritis, 
osteoporosis, allergies and viral diseases caused by 
herpes simplex virus, parainfluenza virus and adenovirus 
(Okwu, 2004). They can be used to prevent 
atherosclerosis which is disease characterized by the 
deposition of fats inside the arterial wall. Such 
deposition narrows the arteries and there by hinder blood 
flow to the vital organs in the body, like heart and brain. 
So this disease increases the risk of heart attack and 
stroke. Flavonoids, by preventing atherosclerosis, lower 
the risk of coronary heart diseases.  

The high content of alkaloids in the plant showed that 
the plant can be used as basic medicinal agents for their 

analysis, antiplasmodic and bactericidal effect, (Stray 
1998; Okwu and Okwu, 2004).  

The presence tannins in high amount in the stem bark 
indicate that the plant have stringent properties and can be 
used as antimicrobial agent (Ofokonsi et al. 2005). 

The presence of saponins is an indication that the 
stem barks posses the properties of precipitating and 
coagulating red blood cells. Some of the characteristics 
are foam formation in aqueous solution, hemolytic 
activity, cholesterol binding properties and bitterness 
(Sodipo et al., 2000, Okwu, 2004).  

The presence of phenols in the stem bark extract of 
the plant also indicates that the plant may have stringent 
properties and can be used as antimicrobial agent 
(Ofokansi et al., 2005).  

The presence of terpenoids in the plant marked that 
the plant can be used as antiseptic, antibacterial and anti-
inflammatory agent. It also shows that the plants product 
can be used in the production of household material such 
as detergent and soup.  

The presence of steroids in trace amount indicate that 
the plant may or may not activate intracellular signally 
cascades involved in nongenomic actions. It also indicate 
that the plant help to control inflammation, immune 
functions salt and water balance, development of sexual 
characteristics and the ability to withstand illness and 
injury. The high content of cyanogenic glycoside (5.13± 
0.08) indicates that the plant can cause decrease in 
utilization of oxygen in the tissue producing  histotoxic 
anoxia. Through the inactivation of tissue cytochrome 
oxidase by cyanide which combine with Fe2+ and 
Fe3+contained in enzyme. Cyanide can inhibit several 
other metalloenzymes most of which contain iron, copper 
or molybdemum (e.g alkane phoshatse, carbonic 
anhydrase as well as enzymes containing Schiff base 
inter-mediates (e.g. 2-keto 4 hydroxyglutarate aldolase). 
Cyanide causes an increase in blood glucose and lactic 
acid levels and a decrease in the ATP/ADP rate ratio 
indicating Schift from aerobic to anaerobic metabolism.  

The presence of vitamin A in the plant suggest it can 
used as drug to boost immune system, good vision, 
growth, and development, it also show that the extract can 
play an important role in the body such as: Maintenance 
of good vision, immune function, embryonic development 
and reproduction, bone metabolism, hematopoiesis, skin 
and cellular health and anti oxidant activity.  

The presence of the vitamin E suggests it possesses 
antioxidant activity and can improve enzymatic activity 
gene expression and neurological functions.  

The presence of vitamin B2 suggests that the plant 
can support metabolism especially that of carbohydrate, 
helping to access energy from the nutrient that make up 
diet.  It also suggests antioxidant activity of the plant as 
well as the role of the plant in drug metabolism   
 
Conclusion 

This study showed that Moringa Oliefera stem bark is 
good source of phytochemical that are biologicaly 
important. Thus, they can be potentially used in drug 
production. It contained significant amount vitamins 
suggesting that the extract is of high nutritional value and 
can be used at supplement for vitamin in vitamin 
deficiency diseases.   
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Further studies is needed to fully profile the 
phytochemicals, minerals and vitamins content of 
methanol extract of Moringa Oliefera stem bark, screen 
the bioactive components contained with the therapeutic 
claims and elucidate the structures and determine the 
nomenclatures of those bioactive components. 
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