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ABSTRACT 
 
In this study, the nutritional and chemical contents of the stem bark of Cissus populnea were 
determined. The analyses were carried out using standard methods. The proximate analyses 
showed that the sample contains crude protein (1.49±0.02%), crude fibre (22.13±0.62%), crude fat 
(13.07±0.26%), carbohydrates (56.04±0.78%), ash (4.605±0.23%) and moisture (2.665±0.33%). 
The vitamin content comprise of vitamin A (2.805±0.03 mg/g), β-Carotene (1.795±0.03 mg/g), 
vitamin B1 (0.93±0.02 mg/g), vitamin B2 (1.755±0.15 mg/g), vitamin B9 (1.67±0.10 mg/g), vitamin C 
(2.235±0.17 mg/g), vitamin D (2.02±0.1 mg/g), vitamin E (1.41±0.08 mg/g) and vitamin K 
(2.425±0.21 mg/g). The phytochemical screening revealed the presence of alkaloids (1.551 ±0.03 
mg/g), flavonoids (0.761±0.10 mg/g), saponins (2.208±0.07 mg/g), steroids (1.452±0.04 mg/g), 
tannins (1.987±0.01 mg/g), terpenoids (1.530±0.09 mg/g) and phenols (0.447±0.06 mg/g). 
Glycoside was not detected. The results indicate that the stem bark of Cissus populnea is a good 
source of food nutrients and phytochemicals. These phytochemicals may be responsible for the 
medicinal properties of the plant. 
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1. INTRODUCTION 
 
The use of natural products from indigenous 
plants as therapeutics in ethno-medicine and for 
nutritional purposes has led to great increase in 
interest among scientists to search for bioactive 
components [1,2] that are beneficial to man. 
Recently, the interest in natural products from 
plants and their use has increased tremendously 
even in areas where conventional medicines are 
very much available. Medicinal plants are 
sources of raw materials for pharmaceutical drug 
formulation [3]. A significant percentage of 
medicinal plants used by the rural populace in 
Africa are affordable when compared to the high 
cost of conventional drugs.    
 
Presently in Nigeria, natural products such as 
different parts of the plants are the most readily 
available sources of nutrients [4] and also serve 
as the most affordable source of medicine in 
terms of cost. Nigeria is enriched with different 
types of useful plants whose fruits, seeds, stems, 
roots and leaves serve various important role in 
medicine and nutrition [5]. Among these is 
Cissus populnea [6], which belongs to the family 
of Vitaceae; a woody climber [7]. The genus 
Cissus comprises of about 350 species and it is 
native to west tropical Africa. The Cissus species 
are often propagated by seed, although some 
can be multiplied by stem cuttings. Cissus stems 
and roots can be harvested throughout the year. 
As some species are deciduous, leaves can only 
be harvested in the season. In Nigeria, Cissus 
populnea is commonly found in the Northern and 
Southern parts. The common/local names 
include ‘Okoho’ (Idoma and Igala),'Orogbolo 
ajara'(Yoruba) and 'Dafaaraa'(Hausa) [8]. The 
plant is 2 to 3m high semi-climber which grows in 
the savannah and is widely distributed in 
Senegal, Sudan, Uganda, Abyssinia and Nigeria 
[9]. Cissus populnea is a tropical medicinal plant 
used to correct male infertility factor in South-
western part of Nigeria. The plant is also called 
food gum [10]. The gum is used for soup as soup 
thickener. It is also widely used as medicine for 
the treatment of venereal diseases and 
indigestion and as drug binder [11]. From 
reports, it has antimicrobial activities which may 
cure many sexually transmitted infections that 
could be responsible for male infertility [12]. It is 
used as diuretic in Benin Republic [13]. Extracts 
from the root of the plant have been used for the 
treatment of skin disease, boils, infected wounds 
and for treating urinary tract infections, thus 

suggesting anti bacteria activity [14]. Cissus 
populnea are mucilaginous yielding a visci sap 
from a freshly cut stems. The root is used in part 
of Nigeria as an arrow-poison antidote [15].  It is 
usually powdered and added to “daddawar” 
batso (Hausa) [5]. In Niger, Kogi, Plateau, Kwara 
and Benue states of Nigeria, the plant is           
used for making vegetable soup for post natal                
stoppage of blood flow [16]. Reports from              
studies of herbaria collections shows that the 
plant is confined to the savannah zone of the 
country and thus is more abundant in the 
northern region where it is used by the                   
Fulani to feed cattle, ostensibly to increase milk 
production [17]. The fibre is also used for binding 
material and for making papers and baskets.  
Although reportedly, Cissus populnea has been 
used in ethno-medicine for treatment of various 
diseases especially infertility, there is need to 
evaluate it for its nutritional and chemical 
compositions.  This study is therefore aimed to 
determine the nutritional and phytochemical 
constituents of the stem bark of Cissus populnea 
in order to validate its nutritional and medicinal 
use. 
 
2. MATERIALS AND METHODS 
 

2.1 Sample Collection and Identification 
 
Stem barks of Cissus populnea were collected 
from farmland in Gboko, Benue State, Nigeria. 
They were authenticated at Department of 
Applied Biology, Enugu State University of 
Science and Technology, Enugu, Nigeria. 
 

2.2 Sample Preparation 
 
The stem barks were dried at room temperature 
to a constant weight. The dried barks were then 
pulverized to powder using an electric grinding 
machine. The powdered material was stored in 
air-tight containers prior to use. Five hundred 
grams (500 g) of the powdered sample was 
extracted using 1500 ml of distilled water for 
48hrs with continuous stirring. 
 

2.3 Proximate Analysis 
 
Ash, crude fibre and moisture were determined 
according to the methods of AOAC [18]. Crude 
protein was determined using micro-Kjeldahl 
method. Carbohydrate was determined using 
difference method as reported by Onyeike et al. 
[19]. 
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2.4 Vitamin Analysis 
 
The vitamin contents were determined using the 
method of AOAC [20]. 
 

2.5 Phytochemical Analysis 
 
The qualitative and quantitative phytochemical 
compositions were determined. 
 

2.6 Qualitative Phytochemical Analysis 
 
The qualitative phytochemical analysis was 
carried out in order to ascertain the presence of 
plant secondary metabolites. Tannins, alkaloids, 
flavonoids and phenols were determined using 
the method of Trease and Evans [21]. Saponins, 
glycosides, terpenoids and steroids were 
determined using the method of Sofowara [22]. 
 
2.7 Quantitative Phytochemical Analysis 
 
Alkaloids, terpenoids and glycosides were 
determined according to the method of Harbone 
[23]. Flavonoids and steroids were determined 
using the method of Bohn and Kocipal-Abyassa 
[24]. Tannins were determined using the method 
of Van-burden and Robison [25]. Saponins were 
determined using the method of Obdoni and 
Ochuko [26].  
 
2.8 Statistical Analysis 
 
Data was analyzed using analysis of variance 
(ANOVA). Results were expressed as mean ± 
standard deviation (SD) of duplicate 
determinations. 
 

3. RESULTS 
 
3.1 Proximate Composition 
 
The result of the proximate composition is 
presented in Table 1. From the result, 
carbohydrates were the predominant content 
while crude protein was the lowest. 
 
3.2 Vitamin Content 
 
The result of the vitamin analysis of Cissus 
populnea stem bark is presented in Table 2. 
Vitamin A was the most predominant vitamin with 
16.456 % of all the vitamin content of the stem 
bark. Vitamin B1 was the least with only 5.456 % 
concentration. 

Table 1. Proximate composition of the stem 
bark of Cissus populnea 

 
Parameters Composition (%) 
Moisture Content 2.665±0.33 
Ash content 4.605±0.23 
Crude Fat 13.07±0.26 
Crude Fibre 22.13±0.6 
Crude Protein 1.49±0.02 
Carbohydrate 56.04±0.78 
Total energy (Kcal/100 g) 347.75 

Values are presented as means ± SD of duplicate 
analysis 

 
Table 2. The vitamin content of Cissus 

populnea stem bark 
 

Vitamins Concentration 
Mg/g % 

Vitamin A 2.805±0.03 16.456 
Β-Carotene 1.795±0.03 10.531 
Vitamin B1 0.930±0.02 5.456 
Vitamin B2 1.755±0.15 10.296 
Vitamin B9 1.670±0.10 9.797 
Vitamin C 2.235 ±0.17 13.113 
Vitamin D 2.020±0.10 11.851 
Vitamin E 1.410±0.08 8.272 
Vitamin K 2.425±0.21 14.228 
Values are presented as means ± SD of duplicate 

analysis. 
 

3.3 Phytochemical Content 
 
Table 3 shows the result of the qualitative and 
quantitative phytochemical analysis of the stem 
bark of Cissus populnea. The stem bark 
contained high concentrations of saponin, 
tannins, terpenoids, alkaloids and steroids which 
contributed more than 10% of the 
phytochemicals present. Phenols and flavonoids 
were the lowest with less than 10% 
concentrations. Glycosides were not detected. 
 

4. DISCUSSION 
 
The result of the proximate analysis shown in 
Table 1 revealed the compositions of the 
carbohydrates, crude protein, crude fat, crude 
fibre, ash and moisture. The compositions of the 
constituents are in the following order: 
Carbohydrates (56.04%) > Crude fibre (22.13%) 
> Crude fat (13.07%) > Ash (4.605%) > Moisture 
(2.665%) > Crude protein (1.49%). These 
concentrations show that the stem bark of Cissus 
populnea is nutritionally rich especially in 
carbohydrates and crude fibre. The carbohydrate
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Table 3. Qualitative and quantitative phytochemical composition of the stem bark of Cissus 
populnea 

 
Phytochemicals Concentration 

Qualitative  Quantitative     (mg/g) % 
Alkaloids ++ 1.551±0.03 15.579 
Flavonoids + 0.761±0.10 7.644 
Saponin +++ 2.208±0.07 22.178 
Steroids ++ 1.473 ±0.04 14.790 
Tannins +++ 1.987±0.01 19.958 
Glycosides ND ND ND 
Terpenoids ++ 1.530±0.09 15.368 
Phenols + 0.4465±0.06 4.485 

Values are presented as means ± SD of duplicate analysis. ND- Not detected 
 
content is higher than that of the stem bark of 
Maerua angolensis (6.60%) as reported by 
Williams et al. [27] but lower than the 
Recommended Dietary Allowance (RDA) of 130 
g [28]. Nevertheless, the carbohydrate content of 
stem bark of Cissus populnea is moderate and 
can be a good source of energy as 
carbohydrates are the primary sources of energy 
that the body needs to carry out biological 
functions. Carbohydrates generate and supply 
energy to various cells in the body such as brain, 
muscle and blood as they are essential nutrient 
required for adequate diet [29,30]. The calorific 
value of Cissus populnea was 347.75 Kcal/100 g. 
This value is higher than the reported value of 
169.81 Kcal/100 g for stem bark of Maerua 
angolensis  and 243.26 Kcal/100 g of Eucalyptus 
tereticornis but lower when compared to 420.20 
kcal/100 g and 440.70 kcal/100 g of  Ricinus 
communis and Tribulus Terrestris L respectively 
[27,31]. An average person requires 2000-3000 
kcal per day [32]. Although the energy value is 
less than the required value but the plant can 
contribute greatly to the energy requirement of 
the body. Plants with a high calorific value can be 
considered as a good diet and indicates that they 
can be used as food or may be included as a 
part of dietary supplements [33]. Crude fibre was 
the second highest in composition. The crude 
fibre content of 22.13% is lower than that of stem 
bark of Maerua angolensis (48.51%) but 
comparable with that of Peganum harmala L. 
(21.10%) [27]. Crude fibre aids digestion and 
absorption of glucose and fat but its presence in 
high level can cause gastro-intestinal 
disturbances and decreased nutrient usage [34] 
because it is largely made up of high content of 
cellulose and a little lignin which is indigestible in 
human [35]. Increase in fiber consumption has 
been attributed to a decrease in the occurrence 
of digestive disorders and cardiovascular 
diseases as well as colon cancer, diabetes, 

hypertension and obesity [36,37]. The crude fat 
content was 13.07% and relatively high. This is 
higher than 6.25% of Maerua angolensis stem 
bark crude fat content [27]. The high crude fat 
content of Cissus populnea is not desirable as a 
diet that provides 1–2 % of its caloric energy as 
lipid is said to be sufficient to human beings in 
that excess lipid consumption results in 
cardiovascular disorders [38] and obesity. 
However, lipid is needed in diet because it 
serves as a good source of energy, aids in 
transport of fat-soluble vitamins, contributes to 
important cell processes, insulates and protects 
internal tissues [39,40]. Crude fats are the 
principal sources of energy. One gram provides 
9.0 kcal of energy and so, 100 g of the stem bark 
crude fat of Cissus populnea should provide 
about 117.63 kcal of energy. Ash content is an 
indication of the mineral content of food [41]. 
From this study, the ash content of Cissus 
populnea was low (4.605%). This value is lower 
than the reported values of 13.67% for the stem 
of Ocimum gratissimum [42] and 13.38% for the 
stem bark of Maerua angolensis [27]. The 
moisture content obtained was 2.665%. Moisture 
content is a measure of the food’s water activity 
[43,44]. It is an indication of stability and 
susceptibility of a food material to microbial 
contamination [45]. The moisture content of the 
stem bark of Cissus populnea is lower than that 
of the stem bark of Maerua angolensis (3.58%) 
and within the range of values taken as safe limit 
for storage of plant food materials [46]. This low 
content indicates that it has a long shelf life and 
will not be prone to microbial growth. The crude 
protein content obtained for Cissus populnea 
was 1.49%. This is low and lower than that of the 
stem bark of Maerua angolensis (21.79%) as 
reported by Williams et al. [27]. It is also less 
than the recommended dietary allowance (RDA) 
for protein (56 g) for individuals weighing 70 kg 
and 46 g for adult weighing 50 kg, children may 
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consume 18 – 20 grams/day [47]. This low 
protein content indicates that the stem bark of 
Cissus populnea is a poor source of protein and 
implies that its potential use for food and 
formation of animal feed is limited. 
 
The stem bark of Cissus populnea contained 
varied concentrations of vitamins as shown in 
Table 2. Vitamins are micronutrients which the 
body needs for essential bodily functions such as 
enzyme reactions and in metabolic processes. In 
this study, vitamin A was obtained in highest 
concentration of 2.805 mg/g which is 16% of the 
total vitamin content of the stem bark of Cissus 
populnea. Vitamin A is needed for good vision, 
cell growth, healthy immune system and possess 
anti-cancer property [48]. Also, β-carotene; a 
precursor of vitamin A was also found in the stem 
bark of Cissus populnea. β-carotene is very 
important in strengthening of the immune system 
[49]. The B-vitamins act as co-enzymes and are 
involved in macronutrient metabolism. Vitamins 
C and E are antioxidants which protect the body 
cells from deleterious effects of free radicals and 
oxidative damage [50]. Vitamin D aids in many 
biological effects such as increased uptake of 
calcium, magnesium and phosphate [51]. 
 
Table 3 shows the qualitative and quantitative 
phytochemical compositions of the stem bark of 
Cissus populnea. The study revealed the 
presence of alkaloids, flavonoids, saponin, 
steroids, tannins, terpernoids and phenols. The 
presence of these phytochemicals is an 
indication that the stem bark of Cissus populnea 
could be a good source of bioactive compounds 
useful for medicinal purposes. Reports from 
various studies show that alkaloids possess 
antimalarial, anticancer, antiasthma [52], 
antiarrhythmic, vasodilatory [53], analgesic, 
hypoglycemic and antibacterial activities [54]. 
Flavonoids are antioxidants and possess anti-
inflammatory, anti-allergic [55], anti-microbial, 
anti-diarrheal and anti-cancer properties. 
Saponins possess anti-cancer property [56], form 
complexes with dietary cholesterol in the 
intestinal walls, preventing their uptake, and 
hence lowering the amount of circulating 
cholesterol [57]. Steroids are important in 
pharmacology due to their relationship with sex 
hormones [58]. Tannins aid in speeding up blood 
clotting processes, reduction of blood pressure, 
modulation of immune-response and in reduction 
of plasma lipid [59]. Terpenoids are useful in the 
management and treatment of malaria, ulcer and 
cancer; also possess antimicrobial and diuretic 
activity [60]. Volatile terpenes are produced by 

plant extracts either to attract specific insects for 
pollination or repel certain preys which eat these 
plants [55]. Phenols also possess antioxidant 
activities and anti-carcinogenic properties [60].  
 
5. CONCLUSION 
 
The results from this study showed that the stem 
bark of Cissus populnea contained nutritive and 
medicinal compounds. The nutritional properties 
could be utilized in food supplementation for 
humans and animals. From the energy value and 
high content of carbohydrates, the plant can 
contribute in meeting daily energy needs. The 
plant also contained appreciable concentrations 
of vitamins which are important in metabolic 
processes. The antioxidant properties of the 
vitamins could be utilized in protecting the body 
tissues from deleterious effects of free radicals 
and the associated degenerative diseases. The 
presence of the phytochemicals is an evidence 
that the plant possess medicinal properties and 
this study serves as a scientific proof and 
validation for the numerous usage in traditional 
medicine.  
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