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ABSTRACT 

Christi thorn has been used locally in the treatment of measles, malaria, severe 
headache, abdominal pain, among others in several parts of the world. Many of 
the studies done on this plant focused on the isolation and characterization of the 
phytochemicals and proximate analysis of the fruits and seeds. However, there is 
limited information on the proximate and phytochemical analysis of other parts of 
the plant and hence, this study focused on proximate analysis and qualitative and 
quantitative analysis of phytochemicals present in polar and non-polar extract of 
leaves and stem-bark of Christi thorn. Fresh plant materials were used for the 
proximate analysis while dried plant materials were used for phytochemical 
screening. The materials’ extracts were analyzed using standard procedures and 
the study revealed that the polar extract of the leaves and stem-bark contain more 
bioactive compounds than the non-polar extract. Total tannins with the mean 
level of 100.67 ± 0.62 mgT/100g and 114.23 ± 0.33 mgT/100g and terpenoids 
with the least 5.50 ± 0.14 mg/100g and 4.65 ± 0.07mg/100g in polar extract of 
leaves and stem-bark respectively. Proximate analysis showed varied proportions 
of moisture, crude lipid, ash, crude protein, crude fibre, and carbohydrates in 
plant materials tested. The highest percentage by mass are; 7.89 ± 0.15% crude 
protein, 2.65 ± 0.05% crude lipid, 38.15 ± 0.30% carbohydrate in the leaves and 
53.35 ± 0.45% moisture content, 6.57 ± 0.06% crude fibre, 7.21 ± 0.32% ash in 
the stem-bark. The investigation gave evidence that extracts of the plant’s parts 
studied contain bioactive compounds though polar extract afforded higher yield 
of phytochemicals leading to the conclusion that polar solvents are better used in 
the extraction of bioactive compounds as used in traditional medicine. It is 
therefore suggested that the selected part of the plant has promising potential as a 
natural source of these bioactive compounds which will be useful herbal 
medicines and other parts should be further investigated. 

 
INTRODUCTION 
Since the dawn of history, medicinal plants have been man’s dependency for health and food needs. 
Although early medicament may have combined these ingredients with mysticism, astrology, 
religion, or witchcraft, but it is certain that those therapies that were efficacious were afterwards 
recorded and documented, leading to the early herbals (Dewick, 2002). The traditional use of 
medicinal plants for preventing and curing illness, including the furtherance of both physical and 
spiritual welfare among humans has become paramount in almost every house-hold, particularly in 
non-industrialized rural communities (Nwachukwu et al., 2010). The active ingredients of plants 
(such as alkaloids, flavoinoids, tannins among others) that can provide effective therapeutic 
potential can be present in all plant structures but the concentration of these ingredients are often 
higher in one part (which could be the flowers, fruits, seeds, leaves, bark of the stem or root) and 
such part is preferred.  
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Christi thorn scientifically known as Ziziphus spina-christi is a deciduous tree and native to the 
subtropical and warm temperature regions, including Australia, South Europe, West and North 
Africa, Mediterranean, tropical America, East and South of Asia and Middle East (Yossef et al., 
2011). Christi thorn belongs to the family: Rhamnaceae in the order of Rosales which contains 
about 60 genera and over 850 species. The genus Ziziphus consists of about 100 species of 
deciduous or evergreen trees and shrubs throughout the world (Abalaka et al., 2010). Christi thorn 
is known in Yoruba as “Eekannase adie” and in Hausa as Kurna (Dangogo et al., 2012).  
The determination of phytochemical and proximate constituents which this study focuses would 
enhance the utility of Christi thorn in treatment of diseases, and provide scientific data that will 
help local herbalists in administering treatment to their clients by following the recommended 
procedures in herbal drug preparation and administration and also for future reference.  The 
determination of phytochemicals and proximate constituents and ascertaining their existence will 
validate the use of this plant as a medicinal and nutritive herb.  

 
 
MATERIALS AND METHODS 
Plant Collection and Identification  
Fresh leaves and stem-bark of Christi thorn were collected from Federal College of Animal Health 
and Production Technology Ibadan, Oyo State, Nigeria in August 2018. The plant was identified by 
a taxonomist in the herbarium, Department of Botany, University of Lagos, Akoka, Lagos state and 
the voucher number was confirmed to be LUH 8127 for Christi thorn.  
 Preparation of Sample 
The freshly collected leaves and stem-bark of Christi thorn were cleared of any foreign materials, 
washed with water, drained and cut into smaller bits to facilitate drying. The plant pieces were air 
dried for 7 weeks and further dried in a hot air oven at 500C for 4 hours to achieve a constant 
weight. The dried plant materials were grounded using a laboratory milling machine to obtain a fine 
powder which was passed through a 2mm sieve to obtain finer particles. The powdered samples 
were stored in an air-tight container until they were used for analysis.    
Solvent extraction and concentration 
Extraction was carried out with maceration method using two solvents with polarity difference (n-
hexane and methanol). The filtrates were concentrated using rotary evaporator (evaporation of the 
solvents from the extracts were carried out under reduced pressure) to afford the crude extracts, 
which were transferred into different pre-weighed beakers. The beakers containing the extracts 
were further transferred into available water-bath to obtain the extracts’ concentrate.  
Quantitative Yield of Extracts 
The quantitative yields of the extracts were determined by weighing the beakers while empty and 
with their contents after evaporation over the water bath. The weights were recorded and 
percentage yields of the extracts were calculated using the formula below (Okigbo et al., 2009). 
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Percentage yield = Weight of the sample extract obtained (g) x 100                                     
                               Weight of the powdered sampled used (g) 
 
QUALITATIVE ANALYSIS OF PHYTOCHEMICALS  
Specific mass of the concentrated crude extracts were dissolved in their respective solvent for this 
study.   
Test for Flavonoids 
To 5 mL of each extract solutions, 5 mL of dilute ammonia solution was added, followed by the 
addition of concentrated sulphuric acid. A yellow coloration indicated the presence of flavonoids 
(Suman et al., 2013). 
Test for Alkaloids  
The presences of alkaloids in the plant samples were determined by acidifying the extracts 
solutions with the addition of 5 mL of 1% aqueous hydrochloric acid and warm over a water bath. 
The acidified solutions were then filtered and 1 mL of the filtrate was treated with few drops of 
dragendorff’s reagent (1.7 g of basic bismuth and 20.0n g of tartaric acid were dissolved in 80 mL 
of distilled water contained in a 250mL beaker and labeled as solution X. In another beaker labeled 
Y, 16.0 g of potassium iodide was dissolved on 40 mL of distilled water. Both solutions (X and Y) 
were then mixed in 1:1 ratio). Turbidity of each extract solution indicated the presence of alkaloids 
in the samples (Prashant et al., 2011). 
Test for Saponins  
The presence of saponins was determined by addition of 5 mL of distilled water in to a 4 mL of 
each extract solutions contained in their respective test tubes, and were shaken strenuously for a 
stable tenacious froth. Coconut oil was mixed with frothing and was shaken strenuously and 
formation of emulsion indicated the presence of saponins in the samples (Suman et al., 2013). 
Test for Tannins   
To 3 mL of each extract solutions, a few drops of 1% ferric chloride were added. A brownish green 
colour was observed which signified the presence of tannins (Muhammad and Abubakar, 2016).  
Test for Cardiac Glycosides (Keller-Killani test) 
2 mL of glacial acetic acid containing one drop of 1% ferric chloride solution was mixed with 5 mL 
of the extract solution, followed by the addition of 1mL concentrated sulphuric acid. Formation of a 
brown ring was at the interface indicated the presence of deoxysugar of cardenolides. In the acetic 
acid layer, a greenish ring was formed gradually throughout the layer and a violet ring appeared 
below the brown ring. (Suman et al., 2013). 
Test for Steroids 
To 5 mL of each extract solution, 2mL glacial acetic acid and 2 mL sulphuric acid was added and 
the colour changed from violet to green showed positive results for the presence of steroids (Suman 
et al., 2013). 
Test for Anthraquinone Glycoside 
0.2 g of each fraction was boiled with 10 mL of 0.5N potassium hydroxide containing 1mL of 3% 
hydrogen peroxide solution and the reaction mixture was extracted by shaking with 10 mL of 
benzene. 5 mL of the benzene solution was shaken with 3 mL of 10% ammonium hydroxide 
solution and the two layers were allowed to separate. The presence of anthraquinones was indicated 
when the alkaline layer was found to be reddish in colour (Dawoud et al., 2015). 
Test for Terpenoids (Salowiski test)  
5 mL each of the extract solution was mixed with 2 mL of chloroform and 3 mL concentrated 
sulphuric acid was carefully added carefully. Reddish brown colouration formed at the interface 
indicated the presence of terpenoids (Suman et al., 2013). 
Test for Reducing Sugar (Fehling’s reagent)  
2 mL each of the extract solution was boiled with 1:4 volumes of fehling’s solutions A and B for 
15minutes. A brick red precipitate indicated the presence of reducing sugar (Suman et al., 2013). 
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Test for Phlabotannins 
Deposition of a red precipitate when 2ml of extract of each plant samples was boiled with 1% 
aqueous hydrochloric acid was taken as evidence for the presence of phlobatannins (Ajiboye et al., 
2013). 
Test for Phenols 
5 mL of the extract was pipetted into a test tube with the addition of 10 mL of distilled water. 2ml 
of ammonium hydroxide solution and 5 ml of concentrated amyl alcohol were also added and left 
to react for 30mins. Development of bluish green colour indicated the presence of phenol (Ajiboye 
et al., 2013). 
 
QUANTITATIVE DETERMINATION OF PHYTOCHEMICALS  
Determination of Total Flavonoids  
Total flavonoids in each extract were estimated by the aluminum chloride colorimetric method and 
quercetin was used standard. A volume of 5 mL of each sample was taken in a test tube alongside 
with different standard quercetin solutions. A volume of 0.3 mL 5% sodium nitrate, 0.3 mL of 10% 
aluminum chloride was added and was incubated for 6mins at room temperature. After incubation, 
2 mL of 1 M sodium hydroxide was added to the reaction mixture and the volume was immediately 
made up to 10 mL. The absorbance of the reaction mixture was measured at 510nm against the 
blank with UV/Vis spectrophotometer. The flavonoids concentration (mg quercetin equivalent/100 
g dry powder) was calculated from the standard curve (Madhu et al., 2016). 
Determination of Phenolics 
100 mg of each extract of the samples were weighed accurately and dissolved in 100 mL of triple 
distilled water (TDW). 1 mL of this solution was transferred to a test tube, then 0.5 mL 2N of the 
folin-Ciocalteu reagent and 1.5 mL 20% of sodium carbonate solution was added and ultimately the 
volume was made up to 8 mL with TDW followed by vigorous shaking and finally allowed to stand 
for 2 hours after which the absorbance was taken at 765 nm. These data were used to estimate the 
total phenolic content using a standard calibration curve obtained from various diluted 
concentrations of garlic acid (Ajiboye et al., 2013). 
Determination of Alkaloids 
3 g of the plant sample measured was transferred into a 250 mL beaker and 200 mL of 10% acetic 
acid in ethanol was transferred to the plant sample. The resulting mixture was covered and allowed 
to stand for 4 hours. The mixture was then filtered using the whatmann filter paper and the extract 
allowed to become concentrated in a water bath until it is exactly 1/4 of the initial volume. 
Concentrated NH4OH was transferred continuously until precipitation stopped. The whole solution 
was allowed to stand until the precipitate was formed and collected and washed with dilute NH4OH 
and then filtered. The residue is alkaloid, which was then dried and weighed (Krishnaiah et al., 
2009). 
Determination of Saponins 
3 g of pulverized plant sample was added into a 250 mL conical flask and 50 mL of 20% C2H5OH 
was added to the pulverized sample. The sample was then heated over a hot water bath for 2 hours 
with constant stirring at about 55oC. The resulting mixture was then filtered and the residue was re-
extracted with another 100 mL of 20% C2H5OH. The combined extracts were reduced to 40 mL 
over a water bath at about 90oC. The concentrate was then poured into a 250 mL separating funnel 
and 20 mL of diethyl ether was added to the extract and was shaken vigorously. The upper aqueous 
layer was recovered while the lower diethyl ether layer was discarded and the purification process 
was repeated. 60 mL of n-butanol was added and the combined n-butanol extracts was washed 
twice with 10 mL of 5% sodium chloride solution. The remaining solution was then boiled in a 
water bath and after evaporation; the samples were oven dried to a constant weight (Krishnaiah et 
al., 2009). 
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Determination of Cardiac Glycosides 
Cardiac glycoside content in the sample was evaluated using Buljet’s reagent as described by (El-
Olemy et al., 1994). 1g of the pulverized leaves and stem-barks were then soaked in 10 mL of 70% 
alcohol for 2hours and were then filtered using whatmann filter. The extracts obtained were 
purified using lead acetate and disodium hydrogen phosphate solution before the addition of freshly 
prepared Buljet’s reagent (containing 95 mL aqueous picric acid + 5 mL 10% aqueous sodium 
hydroxide). The intensity of colours of the experimental minus the blank (distilled water and 
Buljet’s reagent) samples is equal to the absorbance and is directly proportional to the 
concentration of the glycosides (Ajiboye et al., 2013). 
Determination of Terpenoids 
10 g of pulverised sample was collected separately and soaked in ethyl alcohol for 24 hours and 
was filtered. The filtrate was extracted with petroleum ether; the ether extract was dried and 
weighed then treated as total terpenoids (Sanjay and Bhagyasri, 2016). 
Determination of Tannins 
Quantity of tannins was determined by using the spectrophotometric method. 0.5 g of pulverized 
sample was weighed into a 50 mL plastic bottle. 50 mL of distilled was added and stirred for 1 
hour. The sample was filtered into a 50 mL volumetric flask and made up to mark. 5 mL of the 
filtered sample was then collected using a pipette into a test tube and was mixed with 2 mL of 0.1 
M ferric chloride in 0.1 M hydrochloric acid and 0.008 M potassium ferrocyanide trihydrate. The 
absorbance was measured with a UV/VIS spectrophotometer at 395 nm wavelength within 10 min 
(Krishnaiah et al., 2009). 
Determination of Reducing Sugars 
Reducing sugar estimation was carried out with Nelson-Somogyi method using carbohydrate as 
standard. 1 mL of each extract solution alongside with the standard solutions was added into 
boiling tubes together with 1 mL of copper reagent. The reaction mixture was boiled for 10 minutes 
after which the tubes were cooled at room temperature. 1 mL of arsenomolybdate reagent was 
added and absorbance was measured at 520nm (Nelson, 1944; Somogyi, 1952). 
Proximate Analysis   
Fresh leaves and stem-barks were analyzed for moisture, ash, fat, protein, fibre and carbohydrate 
contents by the methods of Association of Official Analytical Chemist (AOAC, 2005).    
Determination of Moisture content 
The plant sample (2.0 g) was weighed accurately in to a clean and dry crucible of known weight. 
The crucible containing the sample was dried in an oven at 105oC until a constant weight was 
achieved. The dried plant sample was transferred in to a desiccator to be cooled and weighed.  The 
moisture content in percentage was calculated using the formula below (AOAC, 2005) 
Moisture content % = Wf - Wd     x 100 
                                         Wf  
Where: Wf = weight of fresh sample  
              Wd = weight of dry sample  
Determination of Ash content  
Two porcelain crucibles and lids were washed carefully and dried in an oven at 1000C for 9 hours 
to achieve a constant weight, after which the crucibles were allowed to cool in the desiccators, 
weighed and recorded. 2.0 g of each sample was weighed in to labeled crucibles of known weight 
and the crucibles with their contents were re-weighed. They were heated in the furnace 
progressively for 8 hours at 5500C to achieve proper ashing. Afterwards, they were allowed to cool 
in the desiccator, weighed and recorded. The percentage of the total ash content was calculated 
using the formula below (AOAC, 2005). 
 
 Ash content % = (Weight of crucible + Ash) - (Weight of crucible) x 100  
                                         Weight of sample  
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Determination of Crude Protein 
Crude protein was determined by micro kjeldahl method (AOAC, 2005). 
 Degradation: The fresh sample (0.5 g) was weighed into a kjeldhal digestion flask, 0.9 g of 
sodium sulphate and 0.1 g of copper sulphate (mixed catalyst) and 25 mL of concentrated sulphuric 
acid was added to sample in the digestion flask. The mixtures in the digestion flasks were 
transferred to the Kjeldahl digestion apparatus; the heater was regulated at a temperature below the 
boiling point of the acid until frothing ceased. The mixtures boiled vigorously as temperature was 
increased, until clear (light) green colour was obtained.  
    Organic N + H2SO4    (NH4)2SO4(aq) + H2O(g) + CO2(g) + SO2(g) + other sample               
matrix byproducts 
 Neutralization: The digests were allowed to cool and then transferred into 250cm3 
volumetric flasks and diluted with distilled water to make up 250cm3. 50 mL aliquot of each digest 
was introduced into the distillation jacket of the micro steam distillation apparatus that was 
connected to the main, as the water in the distiller flask boils. 50 mL of 40% sodium hydroxide was 
added to each digest in the distillation jacket.  
               (NH4)2SO4(aq)+ 2NaOH(aq)                 2NH3(g) + Na2SO4(aq) + 2H2O(l) 
 Distillation: 50 mL of 2% boric acid was measured into two 250 mL conical flask, four (4) 
drops of mixed indicator was added. The conical flasks containing the mixture were placed onto the 
distillation apparatus with the outlet tubes inserted into each conical flask and NH3 was collected 
through the condenser. The NH3 reacted with the boric acid solution and color changes from red to 
yellow. 
                    NH3 + H3BO3                       NH4+H2BO3    + H3BO3 
 Back titration: The remaining acid was then titrated with 0.1 M sodium carbonate using 
methyl red as an indicator and the titre values were recorded (AOAC, 2005). 
   H3BO3 + Na2CO3(aq)                    NaHCO3(aq) + NaB(OH)4(aq) + CO2(g) + H2O(g) 
Percentage nitrogen and crude protein was calculated (AOAC, 2005). 
Percentage nitrogen = cm3 of acid x 0.1x 14 x 100 
      Weight of sample x 1000  
Percentage protein = Percentage nitrogen x 6.25 
Determination of Crude Lipid 
5.0 g of each sample was measured in to labeled extraction thimbles, the thimble was covered with 
cotton wool and placed in the extraction jacket. A clean and dry round bottom flask of known 
weight containing 300 mL of petroleum ether was fitted with the soxhlet extraction unit. The 
condenser and round bottom flask were connected to the soxhlet extractor and cold water 
circulation was switched on.  The heating mantle was also switched on and extraction was carried 
out for 6 hours. The solvents were recovered and the oil contained in the flask was dried in the oven 
at 700C for 1 hour.  The flask containing the oil was cooled and weighed (AOAC, 2005).  
 
Percentage Crude lipid = (Weight of flask + Oil) - (Weight of flask) x 100  
                                                                 Weight of sample  
Determination of Crude Fibre  
Each plant sample (3.0 g) was weighed in to a labeled round bottom flask, the sample was boiled 
with 100 mL of 0.25 M sulphuric acid solution for 90 mins. The reaction mixture was immediately 
filtered using muslin cloth and the residue was washed thoroughly with hot water until it is free of 
acid. The residue was returned into the flask, followed by the addition of 100 mL of 0.3 M sodium 
hydroxide solution and was boiled under reflux for 1 hour after which it was filtered. The insoluble 
residue obtained from each sample was washed with several portion of hot water until base free.  
The insoluble residues were dried in an oven at 1000C until a constant weight was reached, cooled 
in the desiccator and weighed.  
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The residue of the sample was then incinerated and re-weighed (AOAC, 2005).  
 % Crude fibre =    Wsb - Wsa 
                                    Ws          
Where: Wsb = Weight of crucible + sample before ashing 
             Wsa = Weight of crucible + sample after ashing 
    Ws = Weight of sample 
 
Determination of Carbohydrates 
Carbohydrates determination was achieved by subtracting the sum of the percentage of all 
parameters tested for proximate analysis from 100% (Difference method).   
% Carbohydrate = 100 - % (moisture + ash + lipid + fibre + protein) (AOAC, 2005).  
 
RESULTS AND DISCUSSIONS 
Quantitative Yield 
Percentage yield for the different extracts of Christi thorn’s leaves and stem-bark were calculated. 
The highest yield was obtained from the methanol extracts of the leaves and stem-bark which was 
33.5% and 27.8% respectively, followed by the n-hexane extract of the leaves and stem-bark which 
was 16.30% and 6.80% respectively as shown in Table (1) below. 
Table 1: Percentage yield for different extracts of Christi thorn’s leaves and stem-bark 
 
 
 
 
 
 
 
 

Qualitative phytochemical analysis  
In qualitative analysis of polar (methanol) and non-polar (n-hexane) extracts of Christi thorn’s 
leaves and stem-bark, methanol extract of the leaves show positive results to nine phytochemical 
tests and the n-hexane extract shows positive results to six phytochemical tests as shown in Table 
(2) below while methanol extract of the stem-bark revealed the presence of all phytochemicals 
tested (eleven compounds) and n-hexane extract of the stem-bark exhibit positive result to six 
phytochemical tests; Table (2). Phytochemical compounds such as saponins. alkaloids, phenolics, 
flavonoids, reducing sugar, terpenoids, tannins, steroids, phlobatanin, cardiac glycosides, and 
anthraquinone were screened in the extracts. Although among these compounds screened for 
flavonoids, alkaloids, saponins, phenolic compounds, and tannins are important secondary 
metabolites and are responsible principles for medicinal values of the plant under study.  
Furthermore, the extracts were subjected to further analytical tests for the quantification of 
phytochemical compounds present in the respective extracts.    
 
 
 
 
 
 
 
 

Solvents Plant’s part Weight of 
sample (g) 

Weight of 
extract (g) 

%yield 

Leaves N-hexane 107.22 17.50 16.30 
Methanol 107.22 35.90 33.50 

Stem-bark N-hexane 300.00 2050 6.80 

Methanol 300.00 83.40 27.80 
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Table 2: Qualitative phytochemical components of n-hexane and methanol extracts of Christi 
thorn’s leaves and stem-bark 
 

Samples  Extracts Fl T A P S Cg An Ph Rs St Te 

L M + + + + - + + - + + + 

 H - - + - - - + + + + + 

S.B M + + + + + + + + + + + 

 H - + + + - + - - - + + 

 
Key   
L = leaves, S.B = stem-bark, M = methanol, H= n-hexane, Fl = flavonoids, T= tannins, A= 
alkaloids, P= phenol, S= saponins, Cg= cardiac glycosides, An= anthraquinone, Ph= phlobatannin, 
Rs= reducing sugar, St= steroids, Te= terpenoids 
Presence of constituents = + , Absence of constituents = - 
 
Quantitative phytochemical analysis 
The amount of phytochemical compounds present in each extracts (methanol and n-hexane extracts 
of Christi thorn’s leaves and stem-bark) were quantitatively determined by standard procedures. 
Among the eight compounds determined quantitatively in methanol extract of the leaves, total 
tannins content was the highest (100.67 ± 0.62 mgT/100g) and terpenoids with the least (5.50 ± 
0.14mg/100g); in n-hexane extracts of leaves, reducing sugar has the highest content (13.10 ± 0.44 
mg/100g) as shown in Table (3) while in methanol and n-hexane extracts of the stem-bark, total 
tannins have the highest content of (114.23 ± 0.33 mgT/100g) and (47.96 ± 0.94 mgT/100g) 
respectively (Table 3).  
 
Table 3: Quantitative phytochemical components of n-hexane and methanol extracts of Christi 
thorn’s leaves and stem-bark 

 
 
 

Samples Extracts Fl 
(mgQ
/100g

) 

A 
(mg/10

0g) 

T 
(mgT/
100g) 

Cg 
(mg/100

g) 

P 
(mg/1
00g) 

Te 
(mg/100g

) 

Rs 
(mg/100

g) 

S 
(mg/1
00g) 

L M 55.77 
± 

1.64 

31.10 ± 
1.42 

100.67 
± 0.62 

19.19 ± 
0.08 

70.82 
± 

0.39 

5.50 ± 
0.14 

53.83 ± 
0.18 

- 

 H - 7.03 ± 
2.84 

- - - 9.40 ± 
0.28 

13.10 ± 
0.44 

- 

S.B M 40.29 
± 

1.70 

46.14 ± 
1.41 

114.23 
± 0.33 

5.98 ± 
0.18 

67.88 
± 

0.42 

4.65 ± 
0.07 

55.02 ± 
1.24 

5.44 ± 
0.12 

 H - 20.56 ± 
0.71 

47.96 
± 0.94 

0.62 ± 
0.06 

13.17 
± 

0.09 

14.80 ± 
1.56 

- - 
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Values in the table above were expressed as mean ± SD of two determinations 
Key   
L = leaves, S.B = stem-bark, M = methanol, H= n-hexaneal whichivonoids, T= tannins, A= 
alkaloids, P= phenol, S= saponins, Cg= cardiac glycosides, Rs= reducing sugar, Te= terpenoids 
Proximate Analysis 
The amount of proximate components of the plant’s parts under study was determined by the 
methods of Association of Official Analytical Chemist (AOAC, 2005).   
In proximate analysis of the fresh leaves and stem-bark, moisture content has the highest 
composition of 42.02 ± 0.08% and 53.35 ± 0.45% followed by the carbohydrate content of 38.13 ± 
0.30 %and 27.93 ± 0.46% while lipid content has the least percentage of 2.65 ± 0.05% and 1.07 ± 
0.06% respectively as shown in Table (4) 
 
Table 4: Proximate Components of Christi thorn’s Leaves and Stem-bark 
Samples Moisture 

(%) 
Ash (%) Crude 

fibre (%)       
Crude 
protein 
(%) 

Crude 
lipid (%) 

Carbohydrate         
(%) 

Leaves 42.02 ± 0.08 3.77 ± 0.07 5.54 ± 0.05 7.89 ± 0.15 2.65 ± 0.05 38.13 ± 0.30 

Stem-bark 53.35 ± 0.45 7.21 ± 0.32 6.57 ± 0.06 3.87 ± 0.19 1.07 ± 0.06 27.93 ± 0.46 

 
Values in the table above were expressed as mean ± SD of two determinations. 
 
DISCUSSIONS 
Medicinal plants are of great significance to human health and they possess pharmacological 
activities due to secondary metabolites (bioactive compounds) present in their tissues which are 
phytochemicals responsible for such therapeutic effects. Phytochemical screening of the polar and 
non-polar extracts of Christi thorn leaves and stem-bark reveals the presence of alkaloids, tannins, 
flavonoids, saponins, terpenoids, reducing sugar, steroids, cardiac glycoside, anthraquinones, 
phenol and phlabotannins. 
The presence of tannins in the leaves and stem-bark of Christi thorn indicates the possible use of 
this plant in ethnobotanical medicine. They are compounds that have the ability to react with 
protein to form stable water insoluble components. Tannins function as active detoxifying agents 
by precipitating the protein components of the bacteria cell wall and hence inhibit their growth, 
since bacteria cell walls are made up of proteins (Dangogo et al., 2012). The high content of  
tannins in both extracts of the leaves and stem-bark could justify the plant’s anti-bacterial activity. 
Flavonoids belong to the polyphenol family and are water soluble molecules. Flavonoids and 
carotenes are also responsible for the coloring of fruits, herbs and vegetables. They have 
antioxidant activities as well as other pharmacological effects such as anti-allergic, anti-
inflammatory, anti-cancer, anti-thrombotic, vasoprotective, anti-viral and tumour inhibitory. These 
potential have been associated with its influence on metabolism of arachidonic acid. However, 
some flavonoids containing plants are antispasmodic, diuretics and others have anti-microbial 
properties (Trease and Evans, 2002b). Moreover, the pharmacological effect of flavonoids such as 
quercetin and ferulic acid on pancreatic β-cells leads to their proliferation and secretion of more 
insulin to their hypoglycemic activity in streptozotocin-induced diabetic rats (Ajiboye et al., 2013). 
These may make methanol extract of the leaves and stem-bark of Christi thorn be used in the 
prevention and treatment of diabetes mellitus. 
Alkaloids play crucial role in medicine and constitute most of the valuable drugs and they are well 
known for their wide potential ranging from anti-bacterial to anti-fungal. However, the presence of 
alkaloids in the leaves and stem-bark of medicinal plants made it possible to ascertain their anti-
bacterial activity on micro-organism (Dangogo et al., 2012).  
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Phlobatannins and Steroids were found to be present in the plant’s part (n-hexane extract of the 
leaves and methanol extract of the stem-bark) and steroidal compounds are of great significance 
and interest in medicine (pharmacy) due to their relationship with compounds such as sex 
hormones. The presence of steroids in the plant studied may make the leaves of Christi thorn useful 
as vegetable for pregnant women or breast feeding mothers to secure their hormonal balance 
(Okwu, 2001). 
Saponins which are triterpenoid or steroid glycosides are identified by their bitter or pungent taste, 
foaming characteristics and their hemolytic effect on red blood cells. Saponins possess both 
beneficial and detrimental (cytotoxic permeabilization of intestine) properties and also reveal 
structures dependent biological activities (Ajiboye et al., 2013). They have various 
pharmacological effects such as cholesterol lowering, anti-hemolytic, anti-inflammatory, anti-
cancer properties and also because of its potential as antibacterial agents, their presence serves as 
an indicator towards possible anti-bacterial activity (Choi et al., 2001; Dangogo et al., 2012). 
Cardiac glycosides although present in small quantity have a strong and direct action on the heart, 
helps in supporting its strength and rate of contraction when falling. Christi thorn contain high 
percentage of phenol in both leaves and stem-bark most especially the methanol extract hence, they 
can be used as an antiseptic and anti-inflammatory medicine although they have irritant effect when 
applied to the skin (Ajiboye et al., 2013). 
Proximate analyses of medicinal plants play a critical role in evaluating their nutritional importance 
and therefore evaluating their nutritional significance help to understand the worth of the plants, as 
they are used as food along with their medicinal values (Pandey et al., 2006). High moisture 
content of the plant’s parts analyzed indicated that the leaves and stem-bark are prone to 
retrogression since foods with high moisture content are susceptible to perishability. Since the fresh 
plant materials tested contain high moisture content, therefore the plant materials must be dried to 
prolong their shelf life (Olanrewaju and Ahmed, 2014). 
The ash content possess by the leaves and stem-bark are 3.77 ± 0.07% and 7.21 ± 0.32% 
respectively and overall health condition depends on an alkaline environment caused by consuming 
foods with high ash content simply because the pH level of human internal fluids affects every 
living cell in the body and the effect of over-acidification on human health is enormous. 
Chronically high acidic pH creates a tremendously negative environment which then affects all 
cellular functions from the beating of the heart to the neural workings of the brain, therefore the 
stem-bark with high ash content will help to maintain alkalinity of the stomach environment 
(Dicenso, 2013). Higher ash content in the stem-bark compared to the leaves showed a reflection of 
the mineral content preserved in the plant’s part.  
Crude lipids contribute greatly to the energy value of food, slow down the utilization of 
carbohydrates and also help to lubricate the intestines. Although the values obtained for the crude 
lipids in the leaves and stem-bark of Christi thorn is lesser than the range (8.30-27.0%) reported for 
some vegetables consumed in Nigeria (Nesamvuni et al., 2001). Dietary fiber means the edible part 
of plants or analogous carbohydrates that are resistant to digestion and absorption in the human 
small intestine with complete or partial fermentation in the large intestine.  (Misurcova et al., 
2010). Dietary fibre is known to maintain the bowel’s health, lower blood sugar and cholesterol 
level in the blood and has been often recommended for prevention and treatment of diabetics 
(Misurcova et al., 2010).  
The values of crude protein indicate that the amino acids producers which helps in body building 
and replacement of worn out tissues are present in the leaves and stem-bark of Christi thorn. Plant 
food that provides more than 12% of their calorific value from protein is a good source of protein 
(Ali, 2010).  
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CONCLUSION  
Based on the result of this study, the polar extract of the leaves and stem-bark of Christi thorn yield 
larger percentage compared to yield of the non-polar extract. Thereby implying that the plant 
materials contain more polar organic compounds.  
The result of the qualitative analysis presented in this work indicated that the methanol extract of 
the leaves and stem-bark seemed to have more potential to act as sources of drugs and also improve 
the health condition of consumers as a result of the presence of various compounds that are 
important for good health in comparison to the result obtained from the n-hexane extract.  
From the result obtained from the quantitative analysis of the extracts from both leaves and stem-
bark, it can be concluded that the polar extracts from the plant materials are rich in tannins which 
inhibits the growth of bacteria thereby proving very effective as alternative source of antibiotics 
and also due to high concentration of other compounds (such as flavonoids, phenols, alkaloids and 
reducing sugar), the methanol extract of the plant materials tested may be used in the management 
of diabetes mellitus, their use as antispasmodic, anti-malaria, anti-fungal, anti-oxidants, anti-septic 
and anti-inflammatory.  
Evaluating the nutritional significance of medicinal plants helps to understand the worth of the 
plant, as they are used as food along with their medicinal values (Pandey et al., 2006). The outcome 
of the proximate analysis showed that the plant materials under study have high moisture content 
and are rich in carbohydrates which serves many functions in human body (such as sparing the use 
of proteins for energy, providing energy and regulation of blood glucose, breakdown of fatty acids 
and preventing ketosis), and as well rich in fibre which helps to lower glucose and cholesterol level 
in blood.  
 
RECOMMENDATION  
From this study, it is recommended that further phytochemical and proximate analysis should be 
done on this plant putting into consideration different location, age of the plant and making use of 
other parts of the Christi thorn (such as seeds, fruits and root-bark) not studied. 
Polar solvent such as methanol is recommended for further extraction of plant materials for better 
results. 
Since materials tested are rich in tannins, alkaloids, phenol, reducing sugar and flavonoids as shown 
by the result of this study, alcoholic extracts can be used as anti-inflammatory, anti-bacterial, anti-
oxidants among others and also it further reflects the hope for the development of many more novel 
therapeutic templates from leaves and stem-bark of Christi thorn which in future may serve for the 
production of synthetically improved therapeutic agent.  
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