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ABSTRACT 

Medicinal plants continue to show a 

dominant role in the healthcare system 

and this is mainly true in developing 

countries, where herbal medicine has 

continuous history of long use. This 

research was designed to determine the 

vitamin composition of ethanol leaf extract 

of Rauwolfia vomitoria. Vitamins as 

organic compounds that are needed in 

small quantities to sustain life were 

present in high concentration and were 

determined using standard method. The 

result of vitamin composition showed that 

ethanol leaf extract of Rauwolfia vomitoria  

is rich in vitamins B
1

, B
2

, B
3

, B
6

, B
7,

 B
9, 

B
12

, D, 

A, C and E. The results from this research 

showed that the ethanol leaf extract of 

Rauwolfia vomitoria contained 

appreciable amounts of vitamins which 

are nutritional requirements that enhance 

life and as a result could be the reason 

they are used in ethnomedicinal practice 

in the treatment of many ailments. 
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INTRODUCTION 

Human beings have depended on nature 

for their simple requirements as being the 

sources for medicines, shelters, food 

stuffs, fragrances, clothing, flavours, 

fertilizers and means of transportation 

throughout the ages. For the large 

proportions of world’s population 

medicinal plants continue to show a 

dominant role in the healthcare system 

and this is mainly true in developing 

countries, where herbal medicine has 

continuous history of long use [1]. The 

development and recognition of medicinal 

and financial aids of these plants are on 

rise in both industrialized and developing 

nations [2]. The foundations of typical 

traditional systems of medicine for 

thousands of years that have been in 

existence have formed from plants. The 

plants remain to offer mankind with new 

medicines. Some of the beneficial 

properties ascribed to plants have 

recognised to be flawed and medicinal 

plant treatment is based on the 

experimental findings of hundreds to 

thousands of years. Chemicals known to 

have medicinal benefits are considered to 

be active ingredients or active principles 

of natural medicines [3]. 

Rauwolfia vomitoria is one of the 

medicinal plants that have served all 

through the ages as the mainstay in the 

treatment and preservation of human 

health. It belongs to the family 

opocynacea and its common names 

include serpent wood, swizzler stick 

among others. The parts that are 

commonly used for herbal remedies are 

roots, root bark, leaves and stem-bark [4]. 

The plant is of different species. The 

Indian species is called Rauwolfia 

serpentina. The African species of the 

plant Rauwolfia vomitoria had twice the 

amount of reserpine of the indian species, 

Rauwolfia serpentine [5]. The main 

alkaloid present in Rauwolfia which is 

called reserpine was first discovered by 

swiss scientist, schiller and muller of CIB 

pharmaceuticals in Switzerland in 1952. 

Reserpine according to [6] is a major 

constituent of antihypertensive drugs. 

Traditionally, it is used against snakebite, 
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fever, and nervous disorders. In Nigeria 

and Ghana, herbalists used it as an emetic 

and purgative, in the same region, 

children are treated with this plant for 

cerebral cramps, jaundice and 

gastrointestinal disorders [7]. The 

pharmaceutical derivatives are used 

mainly as anti-hypertensive and sedative 

drugs. Its sedative property is attributed 

to its ability to balance body response to 

stress and anxiety and to increase oxygen 

delivery to the brain [8]. The leaves of 

Rauwolfia vomitoria are brewed as tea 

and used in humans for treatment of 

hypertension, insanity, and cholera. A 

bioactive carboline alkaloid, alstonine, 

present in the root and leaves of 

Rauwolfia vomitoria have anticancer 

activity [9], while the antipyretic effect of 

the leaf extract has also been 

demonstrated. It is called African serpent 

wood or swizzle stick. In Yoruba, it is 

called “asofeyeje”, “ira” in Igbo and 

“Wadda” in Hausa, while it is either called 

mmoneba or utoenyin in Efik and Ibibio 

language respectively [9]. 

Vitamins are organic compounds that are 

needed in small quantities to sustain life. 

Most vitamins need to come from food. 

This is because the human body either 

does not produce enough of them, or it 

does not produce any at all [10]. Each 

organism has different vitamin 

requirements. For example, humans need 

to consume vitamin C, or ascorbic acid, 

but dogs do not. Dogs can produce, or 

synthesize, enough vitamin C for their 

own needs, but humans cannot. People 

need to get most of their vitamin D from 

exposure to sunlight, because it is not 

available in large enough quantities in 

food. However, the human body can 

synthesize it when exposed to sunlight. 

Different vitamins have different roles, 

and they are needed in different 

quantities. 

Aim of the study 

The aim of this study is to determine the 

vitamin compositions of ethanol leaf 

extract of Rauwolfia Vomitoria. 

MATERIALS AND METHODS 

Sample Collection 

Rauwolfia vomitoria leaves were obtained 

from Ezza Local Government Area of 

Ebonyi State, Nigeria. The leaves were 

identified by Mr. O. Chijioke of the 

hebarium unit of the Department of 

Botany, University of Nigeria, Nsukka. 

Sample preparation 

Rauwolfia vomitoria leaves were washed 

and then shade dried for one month, after 

which it was pulverized into coarse form 

with a Crestor high speed milling 

machine. The ground leaves (480g) was 

soaked in 2 liters of ethanol for 48hours. 

The mixture was filtered with muslin 

cloth to get a filtrate and the solvent was 

allowed to evaporate till a slurry paste 

(the extract) is gotten. 

 

 

 

Determination of Retinol (Vitamin A) 

Vitamin A was determined by the AOAC 

(1990) method. Exactly 4 g of sample was 

weighed, and then 5 ml of 50% potassium 

hydroxide solution and 50 ml of ethyl 

alcohol were added and refluxed in a 

water condenser for 1 hr. The solution 

was then cooled and transferred to a 500 

ml separator, to which 50 ml of hexane 

was added and shaken vigorously for 5 

minutes resulting in formation of two 

separate layers. The organic layer was 

passed through sodium sulphate 

anhydrous into a 200 ml volumetric flask 

while the aqueous layer was shaken 3 

times by taking 30 ml hexane each time. 

All the organic layers were pooled 

together and diluted to 200 ml with 

required amount of hexane. The 

absorbance in UV spectrophotometer at 

325 nm was recorded.  

Vitamin A (IU)/100 g sample = absorbance x 200 x 1830   × 100 

                                                          Weight of the sample 

Calculation =
Peak Area (mAu min) of sample x concentration of standard

Peak Area (mAu min)  of standard
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Determination of Thiamine (Vitamin B
1

) 

Thiamine content was assyed by the 

method of Leo and Nollet, (2000). Exactly 

2g of the extract and working standard 

solution were weighed into two different 

dry separating funnels. Then about 10 ml 

of chloroform and 10 ml of dye solution 

were introduced into both solutions 

which were later shaked for about 2 

minutes continuously and were allowed to 

stand for 5 minutes. The chloroform layer 

was collected by passing it through 

sodium sulphate anhydrous. The 

absorbance in a ultra-violet 

spectrophotometer was read at 420 nm 

using chloroform as its blank. 

 

Conc. (mg) = SA×StW ×1 ×10 ×10 ×1 ×SP × 

100×1000 

  StA × 100 × 100 × 1× 

W×10×10 

Where SA= Sample absorbance 

 StW= standard weight 

 SP = standard purity 

 StA =standard absorbance 

W= Weight 

 

Determination of Riboflavin (Vitamin B
2

) 

Riboflavin content was assyed by the 

method of Leo and Nollet, (2000). About 2 

g of each of the extract were weighed into 

test tubes and were dissolved with 100 ml 

of distilled water and 2 ml of glacial 

acetic acid were added. The solution was 

boiled for 5 minutes and then cooled. 

Then, 20 ml of 1.0 M sodium hydroxide 

solution was added and diluted to 350 ml 

with water. The solution was filtered and 

absorbance was read at 444 nm 

spectrophotometer (water was used as 

blank).  

Conc. (mg) =
A x DF x volume of cuvette

E
 

Where A= Absorbance 

 E = Extinction coefficient 

 DF = Dilution factor  

 

Determination of Niacin (Vitamin B
3

) 

Naicine (vitamin B
3

) content was assyed by 

the method of Leo and Nollet, (2000). 

Exactly one gram of sample was weighed 

into a testube and masserated with fifty 

millilitres of distilled water and filtered. 

One millilitre of filtrate was pipette and 

6.5 mililitres of distilled water, 0.5 

mililitre of 1:5 ammonium and one 

millilitre of cynogen bromide were added 

and shaken. One millilitre of slphanillic 

acid was added and allowed to stand for 

five minuites. Futher, 0.5 mililitre of 

concentrated HCl was added and then 

diluted with ten mililires of distilled water. 

Absorbance was measured at 430 nm 

Determination of Pyridoxine  

(Vitamin B
6

) 

The method described by Snell and Snell 

(1953) was employed.;One gram of extract 

was mixed with twenty millilitres of water 

for ten minuites and centrifuged for five 

minuites. One millilitre of the supernatant 

was taken into three tubes. Two millilitres 

of water, 0.4 mililitre 0f fifty percent 

sodium acetate and 0.1 mililitre of 

dioxolized reagent were added and mixed. 

Futher, 0.2 mililitre of 5.5 percent sodium 

carbonate. Absorbance was read at 540 

nm.  

Calculation   

% vitamins = x

=
Abs. of sample −  Abs. of blank x DF

slope x 
100

1

 

Determination of Biotin (Vitamin B
7

) 

About 0.5mg of the extract was added into 

100 ml volumetric flask and 10 ml of 

dimethyl  sulfoxide was added to dissolve 

it. The flask was heated on water bath at 

60
0

 to 70
0 

C for 5 minutes. The volume 

was made up to the mark with dilute 

water. After that, it was filtered and 

absorbance recorded at 294 nm against 

blank of the sample as well  

as the standard [11]. 

Determination of Folate (Vitamin B
9

) 

The method described by the Association 

of Vitamin Chemists was used. One gram 

of the extract was weighed into a 100ml 

flask and fifty millilitres of 0.1N NaOH was 

added into the flask. The mixture was 

heated in awater bath at a temperature of 

40
0

C for thirty minuites. The solution was 

then filtered into a clean 199 ml flask and 

made upto one hundred millilitres. Ten 

millilitres of the sample was transferred 

into a test tube. The reagent blank was 

prepared and standard folic acid. The 

absorbance was taken at 265 nm 

wavelength and the concentration of the 

test sample was calculated thus [12]. 
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        calculation =
Abs .of  test  sample

Abs .of  standard
  

x 
Conc .of   standard

weight  of  sample
 x DF 

Where DF = Dilution factor 

 

Determination of Cyanocobalamin  

(Vitamin B
12

) 

Exactly 0.1mg of the extract was added 

into 25 ml volumetric flask and 10 ml of 

water was added to dissolve. Then, 1.25 g 

of dibasic sodium phosphate, 1.1 g of 

anhydrous citric acid and 1.0 g of 

sodium metabisulphate were added. The 

volume was made up to the mark with 

water. The solution was autoclaved at 

121
0

 C for 10 minutes and was equally 

filtered and absorbance recorded at 530 

nm against blank of sample as well as 

standard [13]. 

Determination of Ascorbic Acid 

(Vitamin C) 

Ascorbic acid was assayed by the method 

of Leo and Nollet, (2000). Exactly 5 ml of 

metaphosphoric acetic acid (MPAA) 

solution was added into10 ml of standard 

stock solution and was then titrated 

against 2, 6- dichloro-phenole indophenol 

solution till the appearance and 

persistence of pink colour for 10 seconds. 

The titration was completed within 2 

minutes. The titer value was noted. 

Sample solution (100 ml) was taken and 

same procedure was repeated. 

 

Ascorbic acid (mg) 100g of sample 

=
SAV x STV x10 x 250x 1 x STP

STV x 250 x 1 x SAW x 100 x 100
 

Where SAV = sample titre value 

 STV= standard titre value 

 STW= standard weight 

SAW = sample weight 

 STP = standard purity. 

 

Determination of Calciferol (Vitamin D) 

Vitamin D was determined by the AOAC 

(1990) method. One gram of extract was 

mixed with twenty millilitres of petroleum 

ether and gently shaken for ten minutes 

and allowed to stand for one hour, shaken 

intermediately every ten minutes. 

Centrifugation was carried out for five 

minutes [14] [13] [16]. Three millilitres was 

transferred into triplicate tubes and 

allowed to evaporate to dryness. Two 

millilitres of 0.5M alcoholic potassium 

hydroxide was added and boiled for four 

minutes. It was allowed to cool. Exactly 4.5 

millilitres of ethanol was added, mixed 

and absorbance was read at 470 nm. 

Determination of Alpha Tocopherol 

(vitamin E) 

The estimation of tocopherols was done using 

Emmerie-Engel reaction, based on the 

reduction of ferric to ferrous ions by 

tocopherols, which forms a red colour with 2, 

2′-dipyridyl. Tocopherols and carotenes were 

first extracted with xylene and read at 460nm to 

measure carotenes [17].  A correction is made 

for this after adding ferric chloride and read at 

520nm. The extract (2.5g) was homogenized 

in a small volume of 0.1N sulphuric acid and 

the volume was finally made up to 50 ml by 

adding 0.1N sulphuric acid slowly, without 

shaking and the content was allowed to stand 

overnight. The content of the flask was 

shaken vigorously on the next day and 

filtered through Whatman No.1 filter paper. 

Aliquot of the filtrate was used for the 

estimation of tocopherol. The plant extract, 

standard and water of 1.5ml were 29 pipette 

out into three centrifuge tubes namely test, 

standard and blank respectively. To all the 

tubes, 1.5ml each of ethanol and xylene were 

added, stoppered, mixed well and centrifuged. 

After centrifugation, the xylene layer was 

transferred into another tube, taking care not 

to include any ethanol or protein. To 1.0 ml of 

xylene layer, 1.0ml of 2,2′-dipyridyl reagent 

was added, stoppered and mixed. This reaction 

mixture was taken in the spectrophotometric  

cuvettes  and  the extinctions of the test and 

the standard were read against the blank at 

460nm. Then, in turn, beginning with the 

blank, 0.33ml of ferric chloride solution was 

added, mixed well and after exactly 15 minutes, 

the test and the standard were read against the 

blank at 520nm [18] [19]. 

 

Tocopherol (µg) =    A520-A420   × 0.29×15 

                                           Std A520  
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RESULTS 

Results of the vitamin composition of 

Rauwolfia vomitoria ethanol leaf 

extract. 

The vitamin assay results are represented 

in Figures 2 and 3.  The results showed 

the presence of vitamins B
1

, B
2

, B
3

, B
6

, B
7,

 

B
9, 

B
12

, D, A, C and E in Rauwolfia vomitoria 

ethanol  leaf extract. 
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Figure 2: Vitamin composition of Rauwolfia vomitoria ethanol leaf extract. Results are 

presented as mean ±SD. Bars with different letters are statistically significant (p<0.05).  
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Figure 3: Vitamin composition of Rauwolfia vomitoria ethanol leaf extract. Results are 

presented as mean ±SD. Bars with different letters are statistically significant (p<0.05). 

 

 

 

 

     

 

 

0

100

200

300

400

500

600

A E

C
o

n
ce

n
tr

at
io

n
 (

m
g/

1
0

0
g)

Vitamins

A

E

a

b



33 
 

DISCUSSION 

The result of vitamins composition of 

Rauwolfia vomitoria leaf as presented in 

figures 3 and 4 showed ethanol leaf 

extract is rich in vitamins B
1

, B
2

, B
3

, B
6

, B
7,

 

B
9, 

B
12

, D, A, C and E. This agrees with the 

work of [20]. Vitamin content of foods is 

known to have positive effects on health. 

Epidemiological studies have shown high 

intakes of vitamins to be associated with 

decreased incidence of some cancers and 

cardiovascular diseases [21]. The result of 

this research work showed that the 

ethanol leaf extract of Rauwolfia 

vomitoria contained appreciable amounts 

of vitamins which are nutritional 

requirements of both humans and 

livestock which suggest that these leaves 

could be useful as feed supplement to 

improve health and growth performance 

in humans and livestocks [22]. 

CONCLUSION 

The results obtained from this research 

showed indicated that the ethanol leaf 

extract of  Rauwolfia vomitoria is rich in 

vitamins and could be the reason the 

ethanol extract is used in the treatment of 

many ailments and diseases in traditional 

medicine. 
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