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Abstract- Verdant therapy is the ancient form of health care modus operandi used by the human race as cure to many prominent and 
exceptional diseases. Mother Nature has been a constant resource of very molecule that has an inbuilt capability to heal an organism 
towards a healthy state. Kigelia africana (Lam.) Benth. is an ornamental tree, belongs to family Bignoniaceae and is known as 
Balamkheera (Hindi). Kigelia has been reported to possess ethno-phamacological importance nearly all of its plant parts has the 
potentials to heal various afflictions. This paper mentions the importance of aqueous extracts of Kigelia africana (Lam.) Benth. leaves 
and flowers through the phenolic content present in each of the part. The content of phenols in Kigelia leaves and flowers have shown 
a distinct variation proving the theoretical and practically studied fact that are phenols and produced in some plant part and found in 
some other plant part. This research article view to percept a scrutiny on the various secondary metabolites present as well as to 
quantify the phenolic constituents found in the extracts. 
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I. INTRODUCTION 

Drug discovery has occupied an increasingly demanding sector due to growing recognition of plant based medicines. The 
medicinal plant sector has traditionally gained a place in the social, cultural, spiritual and medicinal hippodrome for the ethnic 
lives across the globe.  Indian population largely depends on crude plant based on healing enactment of well documented 
indigenous systems of medicines. The rich bygone days of employing herbal formulation and their innovative utilization as 
source of medicines play a key role in providing leads for new drugs and chemical entities. Modern researchers have kept in 
mind the ethnobotanical use with regards to every medicinal plant available for the formulation of current day pharmaceuticals 
(Augustine AB and Alex A, 2017).  Phytoconstituents keep varying with respect to the plant parts of the same plant, abiotic 
factors and as well as the biotic factors. Every phyto-metabolite produced can have a specific function to the physiological 
activities or as defense mechanism. Metabolites having the defensive nature are the by product from the various physiological 
cycles constantly occurring in the various organs of the plant body. 

The greens belonging to Bignoniaceae includes many attractive ornamental flowering trees, lianas having sturdy wood, 
pharmacologically potent phytoconstituents as well as edible fruits and seeds.  Kigelia is a genus with only one species Kigelia 
africana (Lam.) Benth. belonging to this family. Commonly it is called as the sausage tree or balamkheera. It is a wide 
spreading tree having long, pendulous racemes of mottled dark flowers appearing like a candelabrum. This tropical evergreen 
tree can grow up to 66feet and is considered among the ornamentals because of the fascinating inflorescence and fruits.  The 
leaves are large, imparipinnate, oblong-ovate, coriaceous, obtuse and crowded near the end of the branches in opposite 
directions. The bark is rough and creamy white in color. The flowers are large showy, cup shaped, scarlet/ deep maroon colored 
with a malodorous smell. The corolla is 5 lobed and leathery in order to resist shredding by the clawed wings of bats that help in 
pollination. The fruits are large, sausage shaped, cylindrical and indehiscent (woody epicarp). Kigelia is native to West Africa 
and has numerous secondary metabolites in all its plant parts. Compounds like iridoids, flavonoids, nephthaquinones, phenols, 
alkaloids, saponins and many more phytoconstituents form the basis for its ethnic usages depending upon the potent activity 
exhibited. The fruits and flowers are used for solving fertility complications arising in females and men (Oluwatosin OJ and 
Ayoola GA, 2015).  

II. COLLECTION AND EXTRACTION 

The plant samples (leaves and flowers) were collected from the Gujarat University campus in the month of December. The 
freshly collected leaves and flowers of Kigelia were washed and air dried and finely powdered. 10gm of finely crushed leaves 
and flowers were weighed and taken into separate beakers and macerated for 48hours. The macerated solution was filtered using 
Whatmann Filter paper No. 1 and the filtrate was poured on to pertiplates and left for the solvent distil water to get evaporated. 
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The obtained crude extracts of Kigelia leaves and flowers were used for the phytochemical screening and the quantification of 
phenols. 

 

Fig. 1: Kigelia africana (Lam.) Benth. leaves and flowers. 

III. CHEMICASLS AND REAGENT 

The analytical grade chemicals used are as follows: mercuric chloride, potassium iodide, bismuth sub nitrate, sodium iodide, 
glacial acetic acid, sodium acetate, ethyl acetate, acetic acid, iodine, sodium hydroxide, zinc dust, ferric chloride, lead acetate, 
potassium dichromate, acetic anhydride, concentrated hydrochloric acid and concentrated sulphuric acid. Reagents like 
Dragendroff, Wagner and Mayer’s Reagent were prepared freshly prior to performing the experiment.  

IV. PHYTOCHEMICAL SCREENING 

The crude aqueous extracts of Kigelia africana (Lam.) Benth. leaves and flowers were qualitatively studied in order to discover 
as to which of the major class of secondary metabolites it consisted. The table below shows the various tests that were followed 
to detect their presence along with the inferences. The mentioned observational changes can help one identify the various 
secondary metabolites modification ultimately showing their attendance (Table 1). 

Table 1: Phytochemical analysis using the standard procedures from Harborne JB, 1998 (with slight modifications). 

Sr. 
No. 

Phytoconstituent Tests Procedure Inference 

1. Alkaloids 

Mayer’s Test 1ml of acid treated plant extracts + 1ml of 
Mayer’s Reagent 

Yellow white precipitation 

Wagner’s Test 1ml of acid treated plant extracts + 1ml of 
Wagner’s Reagent 

Brown colored precipitates 

Dragendroff’ s Test 1ml of acid treated plant extracts + 1ml of 
Dragendroff’s Reagent 

Orange colored precipitates 

2. 
 
 

Phenols 

Ferric chloride test 2ml of extract + 3% Ferric chloride solution Blue – green coloration 
Lead Acetate Test 1ml  of extract + 3ml 10% Lead acetate 

solution 
Bulky white precipitates 

Alkaline Reagent test 1ml extract + 1N Sodium hydroxide solution Yellowish red precipitates 
Potassium dichromate 1ml extract + 10% Potassium dichromate 

solution 
Yellow colored precipitates 

3. Flavonoids 

Alkaline Reagent test 1ml extract + 1ml 1% Hydochloric acid 
solution + few drops of Sodium hydroxide 

solution 

The solution will turn yellow 
to colorless 

Zinc reduction test 1ml plant extract + 1-2mg zinc dust + 95% 
conc. Hydrochloric acid 

Red color precipitates 

Ferric chloride test 1ml extract + 1ml 10% Ferric chloride solution Brown colored precipitates 
4. Tannins Ferric Chloride test 1ml extract after keeping in the waterbath + 

0.1% Ferric Chloride solution 
Blue-Black colored solution 

5. Saponins Frothing test 1ml extract was shaken vigorously after adding Emulsion formation 
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few drops of olive oil 

6. Steroids 

Libermann Buchard 
Test 

1ml extract + few drops of Acetic anhydride. 
Keep the solution in waterbath till it boils. Add 
94% Conc. Sulphuric acid along the sides of the 

test tube. 

Formation of brown ring 

Acetic Anhydride test 1ml extract + 2ml acetic anhydride solution + 
2ml 94% Sulphuric acid 

Solution color changes from 
violet to blue or violet to 

green 
7. Glycosides Keller-Killani test 1ml extract + 0.5ml glacial acetic acid + few 

drops of 1% Ferric chloride solution + few 
drops of 94% Conc. Sulphuric acid (along the 

wall of the test tube) 

Formation of brown colored 
ring, later a violet ring 

appears below it, later green 
ring develops below the 

violet ring. 

 

V. TOTAL PHENOLIC CONTENT (TPC): 

The total phenolic content was determined based on the procedure proposed by Trease GE, 1986 with slight modifications using 
a spectrophotometer. Calibration curve was prepared by mixing gallic acid in distil water in 1ml (0.1-1mg/ml) with 0.5ml Folin 
Ciocalteu reagent (1N) and 1ml  20% Sodium carbonate solution (Na2CO3) and  boil the solution. After boiling the solution for 
10 minutes in waterbath the final volume was made upto 20ml using distil water. The crude aqueous extracts in the 
concentration of 1mg/ml was used. The reaction mixture was prepared using 1ml extract, 0.5ml of FC reagent and 1ml 20% 
sodium carbonate. Absorbance was measured at 765 nm and the calibration curve drawn (Fig.2).     are expressed in terms of 
tannic acid equivalent (mg/ml of extracted compound). All determinations were carried out in duplicates. The total Phenolic 
content in the extract in Tannic acid equivalents was calculated by the formula: T = C ×V M Where T = total of Phenolic 
compound (mg/g plant extract in TAE). C = concentration of Tannic acid established from the calibration curve (mg/ml). V = 
Volume of extract (ml). W = weight of plant extract (g). The phenolic content in extracts were expressed in terms of tannic acid 
equivalent (g of tannic acid / gram if extracts).  

 

Fig. 2: Graph for Tannic acid (Standard). 

VI. RESULT AND DISCUSSION 
A. PHYTOCHEMICAL ANAYSIS 

The preliminary phytochemical screening of the crude aqueous extracts of Kigelia africana (Lam.) Benth. was carried 
out to find the presence of major secondary metabolites through qualitative analysis. The results if phytochemical 
screening shows that the leaves and flowers do not have cardiac glycosides and steroids proving the extracts non toxic 
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to a certain extent. Secondary metabolites like phenolic compounds, flavonoids, tannins, alkaloids and saponins (Table 
2). 

Table 2: Results of Qualitative analysis of Kigelia leaves and flowers crude extracts. 

Sr. 
No. 

Phytoconstituent Tests Inference Results 

1. Alkaloids 
Mayer’s Test Yellow white precipitation + 

Wagner’s Test Brown colored precipitates + 
Dragendroff’ s Test Orange colored precipitates + 

2. 
 
 

Phenols 

Ferric chloride test Blue – green coloration + 
Lead Acetate Test Bulky white precipitates + 

Alkaline Reagent test Yellowish red precipitates + 
Potassium dichromate Yellow colored precipitates + 

3. Flavonoids 
Alkaline Reagent test 

The solution will turn yellow 
to colorless 

+ 

Zinc reduction test Red color precipitates + 
Ferric chloride test Brown colored precipitates + 

4. Tannins Ferric Chloride test Blue-Black colored solution + 
5. Saponins Frothing test Emulsion formation + 

6. Steroids 

Libermann Buchard 
Test 

Formation of brown ring - 

Acetic Anhydride test 
Solution color changes from 

violet to blue or violet to 
green 

- 

7. Glycosides Keller-Killani test 

Formation of brown colored 
ring, later a violet ring 

appears below it, later green 
ring develops below the 

violet ring. 

- 

 

B. TOTAL PHENOLIC CONTENT 

The total phenolic content was analyzed using the protocol by Trease GE with slight modifications. The results show a marked 
variation when comparing the extracts with the standard tannic acid (Fig.3). Considering the graphical representation of the 
obtained phenolic content in Kigelia leaves and flowers it is prominently evident that the floral extracts show more phenolics 
than leaves. Phenols have been found to be compounds that are synthesized by plants in response to any kind of infection 
prevention, wound healing process or for protection against the harmful ultraviolet rays (Dhuha Abdul Saheb Al-Shammaa, 
2014; Shahidi F, 2004). Phenolics are known to be accumulating in the stigma of the flowers of Kigelia. The presence of 
phenols can be beneficial as well as risky since it has been reported by Anita R and Seema C that  phenols can prevent the fruit 
formation in Kigelia. Phenols here in Kigelia flower could have caused the falling off of the flowers prior to fruit setting even 
though pollination would have occurred. The high amounts of phenolics in flowers as compared to leaves shows that plant could 
have probably tried to prevent fruiting as the environmental stress is more during time of collection. Based on the observed 
readings it can be prominently seen that there are a vast range of phenols playing a vital role in the plant’s physiological actions.  

 

Fig. 3 :Comparison of Total Phenolics in Kigelia leaves, flowers with Standard (Tannic Acid).(n=2) 
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VII. CONCLUSION 

Phenols are ubiquitous phytoconstituents known to posses high dietary plant based additives to a human. Phenol rich diet can 
prevent the occurrence of various chronic diseases that have flourished due the changing lifestyles of the current generation. The 
increased focus of scientists and pharmacists towards phenols is due the antioxidant property to scavenge the free radicals. 
Efficacious standardization has to be expanded using primeval knowledge about medicinal plants using proper pharmacological 
experiments and clinical trials. Safety standards are to be governed for the contriving of plant based products. It can be 
concluded the phytoconstituents in crude aqueous extracts Kigelia leaves and flowers could be considered as, essential sources 
for the drug discovery leading to the authentication of plant based cure to chronic ailments.   The present work confirms that 
there is considerable quantity of phenolic compounds in these plant extracts. The presence of phenols makes it a good protective 
agent against oxidative damages. Since there are no toxic constituents in the aqueous extracts it could be used in the 
nutraceuticals. Phenolics bioavailability keeps varying hence there are various versions at which phenols have to be understood 
from the view of a researcher for the accurate knowledge about these compounds.  
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