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ABSTRACT 
 

The plant Carica papaya Linn. is a member of the family Caricaceae with four general. It is a large perennial herb 

with a rapid growth rate. It is called “pawpaw” in English, “papita” in Hindi and “Gwanda” in Hausa. Carica papaya 

Linn. (Caricaceae) is an important medicinal plant. The study investigated the photochemistry and acute toxicity study 

of hydromethanolic leaf extract of Carica papaya Linn. in wistar strain albino rats. Preliminary phytochemical 

analysis of the plant extracts revealed the probable presence of tannins, flavonoids, saponins, alkaloids, carbohydrates, 

anthraquinones and terpenoids. Quantitative phytochemical analysis of the plant showed the concentration of alkaloids 
as 0.45 w/w, flavonoids 0.21 w/w, saponins 0.04 w/w and tannins 0.04 w/w. The acute toxicity (LD50) of the 

hydromethanolic leaf extract of Carica papaya Linn. was relatively safe at doses of up to 5000 mg/kg body weight. 

The acclaimed anti-diarrhoeal activity and other medicinal properties of Carica papaya Linn could be due to the 

presence of the phytochemical constituents and particularly alkaloids and flavonoids.  
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INTRODUCTION 

 

Traditional medicine (also known as indigenous or 

folk medicine) comprises medical aspects of traditional 

knowledge that developed over generations within various 

societies before the era of modern medicine (WHO, 

2014). The World Health Organization (WHO) defines 
traditional medicine as “the sum total of the knowledge, 

skills and practices based on the theories, beliefs, and 

experiences indigenous to different cultures, whether 

explicable or not, used in the maintenance of health as 

well as in the prevention, diagnosis, improvement or 

treatment of physical and mental illness”. Medicinal 

plants are some of the tools which man uses to maintain 

his state of good health (Acharya and Shrivastava, 2008). 

In view of this fact man lays a great emphasis on his life 

(Odugbemi, 2008). The use of medicinal plants is as old 

as the existence of man, who has tried various methods 
and materials to cure himself from disease, using so many 

available plants growing around him. Medicinal plant is 

any plant used in order to relieve, prevent or cure a 

disease or to alter physiological or pathological process or 

any plant employed as a source of drugs or their precursor 

(Radwan et al., 2015). Medicinal plants are those plants 

that are used in treating and preventing specific ailment 

and diseases affecting human beings, hence the important 

role of medicinal plants in health care cannot be over 

emphasized (Mercola, 2004). A phytopharmaceutical 

preparation or herbal medicine is any manufactured 

medicine obtained exclusively from plant (aerial and non-
aerial plant juice, resin and oil) either in crude state or as a 

phytopharmaceutical formulation (Yousefzadi, 2008). 

Knowledge of medicinal plant has resulted from trial and 

error method and often based on speculation and 

superstition (Araving et al., 2013). The definition has 

been formulated by world health organization (WHO, 

2011). The plants that possess therapeutic properties or 

extract with beneficial pharmacological effect on animal 

body are generally designated as ‘’medicinal plant.’’ It 

has now been established that plants which naturally 

synthesize and accumulate some secondary metabolites 
like alkaloids, glycosides, tannins, volatile oils and certain 

minerals, vitamins have medicinal properties. Medicinal 

plant constitutes an important natural wealth of calories 

playing role in primary materials for manufacturing as 

well as raw material for traditional and modern medicine. 
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Examples of medicinal plants include: Azadirachta indica 

(neem), Cassia tora (tafasa), Magnifera indica (mango), 

Carica papaya (pawpaw) etc. (Mantok, 2005). 

Phytochemicals are natural bio-active compounds 

found in plant foods that work with nutrient and dietary 

fibers to protect against disease (Mathew, 2001). 

Phytochemicals are non-nutritive plants chemicals that 

have protective or disease prevention activity. There are 

more than a thousand known phytochemical and it is well 

known that, plants produced these chemicals to protect 
themselves, but researchers have demonstrated that they 

can protect humans against diseases (Okwu, 2005). Some 

of the well-known phytochemical are lycopene in 

tomatoes, isoflanores in soy fruits. For example, they 

serve as antioxidants, in hormonal action, stimulation of 

enzymes; antibacterial and interference with DNA 

replication plants with phytochemicals include Garlic, 

olive, paper mint and jasmint (Yakubu et al., 2015). 

Carica papaya Linn. belongs to the member of a 

Caricaceae and known locally as Gwanda in Northern 

part of Nigeria (Dick, 2003). According to (Eno et al., 
2000) Pawpaw is the fruits of the plant Carica papaya 

Linn. belonging to the genus Carica. It is native to the 

tropics of American and was first cultivated in Mexico 

(Everette et al., 2003). 

Scientific classification of papaya 

Kingdom               - Plantae 

Order                     - Brassicales 

Family                  - Caricaceae 

Genus                   - Carica 

Species                 - C. Papaya 

Binomial name (Gledhil, 2009). Carica papaya Linn. 

contains the enzyme papain, which is present in the fruits, 
stem and leaves (Akah et al., 2007). Meat can be 

tenderized by wrapping it in a papaya leaves before 

cooking. It contains biologically active compounds such 

as chymopain and papain which aids in digestion (Barger 

et al., 2009). Papain is a proteolytic enzyme that helps in 

protein digestion. Because it improves digestion in 

general, papain has also been used orally to treat less 

serious digestive disorders like bloating and chronic 

indigestion (Baur et al., 2008). Papain is also used in the 

treatment of arthritis and intestinal worms. 

Phytochemicals in papain may increase immune system 
and may also promote the release of natural chemicals that 

attack tumor cell (Cordell, 2008). (Hasheen, 2007) points 

out that Carica papaya is a large, tree-like plant with a 

single stem growing from 5 to 10 m (16 to 33 ft) tall, with 

spirally arranged leaves confined to the top of the trunk. 

The lower truck is conspicuously scarred where leaves 

and fruit were borne. The leaves are large, 50-70 (20-28 

inches) in diameter, deeply and palmately lobed with 

seven lobes. 

Practically, every part of Carica papaya is of 

economic value and its use ranged from nutritional to 

medicinal. The fruits are popularly used and processed 
into juice and wine, while the fruits are cooked as 

vegetable (Giayson, 2001). The seeds are medically 

important in the treatment of sickle cell diseases, 

poisoning related disorder. The leaves tea or extract has a 

reputation as a tumor destroyer agent. The fresh green tea 

is an antiseptic whilst, the brown dried pawpaw leaves are 

best served as a tonic and blood purifies (Ezugwu, 2008). 

Due to its antioxidant and fiber contents, it is therefore, 

used in the treatments of digestion and other ailments such 

as chronic indigestion, overweight, obesity, high blood 

pressure and weakening of the heart (Everette, 2003). The 

aim of this study was to determine the phytochemicals 

that are present in Carica papaya Linn. leaves. This will 

help in determining its medicinal value which may be 

useful in pharmaceutical industry. The medicinal 

properties of plants could be based on the antioxidant, 

antidiarrhoeal, antipyretic effect of the phytochemicals in 
them (Bosisio et al., 1997). According to world health 

organization, medicinal plants would be the best source to 

obtain a variety of drugs. Carica papaya Linn. belongs to 

the member of a Caricaceae and known locally as 

Gwanda in Northern part of Nigeria (Dick, 2003). Carica 

papaya has been found to contain some secondary 

metabolites which are present in fruit, seeds, leaves, stems 

and roots of the plant (Gledhil, 2009). Some of the 

chemical constituents found include: alkaloids, tannins, 

flavonoids, saponins, carbohydrates, terpenoids and 

anthraquinones. However, these secondary metabolites 
found in the plant have been shown to possess some 

medicinal properties (Ancolio et al., 2002). (Hodgson, 

2010) Stated that the alkaloids present in all parts of the 

plant possess an antimicrobial activity and a low 

cytotoxicity and this might account for the prescription of 

decoctions of leaves to treat malaria. 

 

MATERIALS AND METHODS 

 

Reagents  

Ethanol 100 ml, Mayer’s reagent 0.5 ml, Wagner’s 

reagent 0.5 ml, distilled water, Tetraoxosulphate (vi) acid 
(H2SO4), 20% Potassium hydroxide (KOH), Fehling 

solution, Ferric chloride (FeCl3), 10% potassium 

hydroxide solution, Sodium hydroxide solution, 

Aluminum chloride (AlCl3), Concentrated H2SO4, Olive 

oil and 20 g powdered Carica papaya Linn. leaves.  

 

Apparatus 

Spatula, Filter Paper, Water bath, Oven, Beaker, Test 

tubes, Sieve, Funnel, Measuring cylinder, Hand grinder, 

Sample bottle, Detergent and Aluminium foil. 

 

Collection of the Plant Sample and Identification 

Leaves of pawpaw (Carica papaya Linn.) were 

obtained from the University of Maiduguri Garden in the 

month of January 2017. The leaf was identified and 

authenticated by a Taxonomist in the Department of 

Biological Science, University of Maiduguri and voucher 

specimen with number BCHCP001 was deposited at the 

Herbarium unit of the Department of Biochemistry, 

University of Maiduguri, Nigeria. The leaves of Carica 

papaya Linn. was shade dried, at room temperature for 7 

days in the Biochemistry Research Laboratory University 

of Maiduguri, ground to fine powder using pestle and 
mortar and stored in air tight container at room 

temperature before use. 

 

Preparation of extract  

Heat treatment: The leaves of Carica papaya Linn. was 

washed to remove particles and dust and then heated at 

800C for 10 min. and 600C for 30 min. (Joslyn, 1970). 
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About 300 g of the weighed powdered leaves (sample) 

was extracted using aqueous/methanol in the ratio (70: 

30). The extract obtained was concentrated to dryness at 

450C using water bath. The extract was weighed, labeled 

and kept for later use. The weight of the extract obtained 

was 45.48 grams and the percentage yield was 15.16%.  

 

Experimental animals  

Eighteen (18) Male Wistar Strain Albino Rats 

Weighing (120–190) g were obtained from the animal 
house unit of the Department of Biochemistry, Faculty of 

Science, University of Maiduguri, Borno State, Nigeria at 

room temperature for two weeks for acclimatization, they 

had free access to clean water and food. The experiments 

reported here complied with ethical procedures of animal 

ethics (Sofowaro, 2008). 

 

Phytochemical Screening of the Carica papaya Linn. 

Leaf Extract 

The extract of Carica papaya Linn. leaves were 

tested for the presence of phytochemicals such as 
alkaloids, flavonoids, saponins tannins, carbohydrates, 

steroids, anthraquinones and terpenoids using the standard 

procedure described by (Tang, 2005).  

 

Qualitative Phytochemical Analysis 

Determination of Flavonoids: This was carried out using 

the method described by (Harbone,1998). 

 

Procedure: The presence of flavonoids was determined 

by adding 2 mg portion of the extract to 5 ml of ethanol 

and filtered. Two (2) ml of the filtrate and 5 drops of 

conc. HCl and magnesium (Mg) were taken in a test tube 
and shaken. Presence of flavonoids was indicated by a 

pink tomato colour.    

 

Determination of Alkaloids: This was carried out using 

the procedures described by Sofowaro (1984), Awe and 

Sodipo, (1999) and Trease and Evans, (2004). Modified 

by Edoga (2005). 

 

Procedure: A 2 mg portion of extract was added to 10 ml 

of methanol, filtered and followed by addition of 2 ml of 

1% HCl. The mixture was boiled and filtered, 1 ml of the 
filtrate and drops of Meyer’s reagent were taken in a test 

tube, a positive test was indicated by a creamish 

precipitate. 

 

Wagner s test: Filtrates were treated with Wagner s 

reagent. Formation of brown/reddish brown precipitate 

indicates the presence of alkaloids. 

 

Determination of Saponins: This was carried out using 

the method described by Awe and Sodipo (2003).  

 

Procedure: The extract was subjected to the frothing test. 
A 0.5 ml portion of the filtrate and 5 ml distilled water 

were taken and shaken in a test-tube. Frothing 

(appearance of creamy miss of small bubbles) persists; the 

presence of saponins is indicated. 

Determination of Tannins: This was determined by the 

method of Sofowora, (1993) as well as Trease and Evans 

2004. 

Procedure: A 2 mg portion of extract was added to 5 ml 

of distilled water, filtrate followed by addition of 2 ml of 

ferric chloride (FeCl3).  A portion was indicated by a blue-

black precipitate. 

 

 Determination of Carbohydrates: This was carried out 

using the method described by Sofowora, (1984). 0.5 mg 

of extracts was dissolved in 5 ml of distilled water and 

filtered. The filtrate was used to test for the presence of 

carbohydrates.  
 

Determination of Steroids: This was carried out using 

the procedure described by (Akinyeye et al., 2014). 2 ml 

of acetic anhydride was added to 5 mg of the extracts, 

each with 2 ml of H2SO4. The colour was change from 

violet to blue or green in some samples which was 

indicating the presence of steroids. 

 

Determination of terpenoids: This was carried out using 

the method described by (Geisssman, 1963). 5 mg of the 

extract of the hydromethanolic leaf extract of Carica 
papaya Linn. were mixed with 2 ml of chloroform and 

concentrated H2SO4 3 ml were carefully added to form a 

layer. An appearance of reddish brown colour in the inner 

face was indicate the presence of terpenoids. 

 

Determination of Anthraquinones:  

Borntrager s test: This was carried out using the method 

described by (Raport et al., 2009). About five (5) mg of 

the extract was boiled with 10% HCl for few minutes in a 

water bath. It was filtered and allowed to cool. Equal 

volume of CHCl3 was added to the filtrate. Few drops of 

10% NH3 were added to the mixture and heated. 
Formation of pink colour indicated that the presence of 

anthraquinones. 

 

Quantitative Phytochemical Analysis 

Determination of flavonoids: One gram (1 g) of plant 

sample was repeatedly extracted with 100 ml of 80% 

aqueous methanol at room temperature. The mixture was 

filtered through a Whatman No1 filter paper into a pre-

weighed 250 ml beaker. The filtrate was transferred into a 

water bath and allowed to evaporate to dryness and 

weighed (Krishnaiah et al., 2009).  
 

Determination of alkaloids: Alkaloids were determined 

using method of Harbone (1998).  Five gram (5 g) of the 

sample was weighed into a 250 ml of beaker and 200 ml 

of 10% acetic acid in ethanol was added and covered and 

allowed to stand for 4 h. The mixture was filtered and 

extract concentrated on a water bath to one-quarter of the 

original volume. Concentrated ammonium hydroxide was 

added drop wise to the extract until there is complete 

precipitation. The precipitate was washed with dilute 

ammonium hydroxide and then filtered. The residue is the 

alkaloid, dried and weighed. 
 

Determination of saponins: Saponins was estimated 

using the method described by Obdoni and Ochuko 

(2001). Twenty gram (20 g) of powdered sample in 

conical flask was dissolved in 100 ml of 20% aqueous 

ethanol. The sample was heated over a hot water bath for 

4 h. with continuous stirring at 55°C. The mixture was 



Inter J Agri Biosci, 2018, 7(3): 129-134. 
 

 132 

filtered and the residue reextracted with another 200 ml 

20% ethanol. The combined extracts were then reduced to 

40 ml over water bath at 90°C. The concentrate is then 

transferred into a 250 ml separating funnel and 20 ml of 

diethyl ether added and shaken vigorously. The aqueous 

layer was collected while the ether layer was discarded. 

The purification process is repeated. Then 60 ml of n-

butanol is added. The resulting n-butanol extracts are 

going to be washed twice with 10 ml of 5% aqueous 

sodium chloride. The remaining solution was evaporated 
to dryness in an oven to a constant weight and the 

saponins content are calculated as percentage. 

 

Determination of tannins: Vanillin HCl method was 

used as described by (Ejikeme et al., 2014). 0.25 g of the 

sample was weight into conical flask and pippetted 10 ml 

of 4% HCl in methanol. The flask was shaken for 20 min. 

on a wrisk action shaker and was centrifuge for 10 min. at 

450 rpm. 1 ml of the extract was pipette and 1 ml of 1% of 

vanillin was added and also 0.5 ml of concentrated HCl. 

Phenol standard solution was prepared and five different 
test tubes were labeled as follows by 1,2,3,4 and 5 into 

these test tubes of 0.1, 0.3, 0.5, 07 and 1.0 ml of phenol 

reagent were pipette. The volume of the test tube was 

made up to 1 ml with 8% HCl in method and then 0.1 ml 

of 1% vanillin and0 0.5 ml of concentrated and made up 

to volume to 5.5 ml with 4% HCl in method. Blank 

sample was prepared using 5 ml of 4% HCl in methanol 

instead of the extract. The absorbance of the standard 

solution sample extract and sample blank were read at 500 

nm extract 20 min. into incubation. 

 

Calculation       

AU = Astd 

CU   Cstd where  

Au = Absorbance of unknown 

Astd = Absorbance of standard 

Cu = Concentration of unknown 

Cstd = Concentration of Standard  

 

Acute toxicity (LD50) determination 

The lethal dose (LD50) of the hydromethanolic leaf 

extract of Carica papaya Linn. were determined in rats 

using method as described by Lorke’s (1983) with slight 
modification. Rats of male sex were fasted overnight for 

the toxicity test. The study was done in two phases. In the 

first phase, 3 groups of 3 rats per cage were administered 

orally with 10, 100, and 1000 mg/kg body weight of the 

extract. The rats were observed for signs of toxicity and 

mortality for the first 4h and 24h. In the second phase 

another 3 group of 3 rats in each cage were further 

administered orally with 1600, 2900 and 5000 mg/kg 

body weight of the extract. The rats were observed for 

signs of toxicity and mortality at regular intervals of 24 h, 

48 h and 72 h respectively.   

 
RESULTS 

 

Phytochemical analysis of leaf of Carica papaya 

Linn. revealed the presence of saponins, tannins, 

flavonoids, alkaloids, terpenoids, carbohydrates, 

anthraquinones and lacked steroids. The results of the 

quantitative phytochemical analysis of Carica papaya 

Linn. leaf revealed the presence of the following 

phytochemical constituents such as: alkaloid 0.45 (W/w), 

flavonoid 0.21 (W/w), saponins 0.05 (W/w), and tannin 

0.04 (W/w). Acute toxicity study conducted showed no 

sign of toxicity and mortality with the doses of 

hydromethanolic leaf extract of Carica papaya Linn. up to 

5000 mg/kg body weight was administered. There was no 

change in eye colour, stool rate, rate of feeding and were 

physically active, even at 72 h. 
 
Table 1: Qualitative phytochemical constituents of Carica 
papaya Linn. leaf extract  

S/No  Phytochemical analysis test Results 

1 Alkaloids 
Mayer s test 

Wagner s test 

 
+ 

+ 
2 Flavonoids 

Lead acetate test 
H2SO4 test 

 
+ 
+ 

3 Saponins + 
4 Tannins + 
5 Terpenoids 

Salkowski test 
 

+ 
6 Steroids 

Liebermann-burchard test 

 

_ 
7 Carbohydrates + 
8 Arthraquinones 

Borntrager s test 
 

+ 

Keys:  + Present; Absent. 
 

Table 2: Quantitative phytochemical constituents of Carica 

papaya Linn. leaf extract 

S/No  
 

Phytochemical 
Constituents 

Concentration 
(W/w) 

1 Alkaloids 0.45 
2 Flavonoids 0.21 
3 Saponins 0.05 
4 Tannins 0.04 

 

Table 3: Lethal dose (LD50) of the Hydromethanolic Leaf 
Extract of Carica papaya Linn. in Wistar Strain Albino Rats 

Groups                     Dose(mg/kg)                 Mortality Ratio     % Survival 
1st phase 

1 10 0/3 100 

2 100 0/3 100 
3 1000 0/3 100 
2nd phase                                                   
1 1600 0/1 100 
2 2900 0/1 100 
3 5000 0/1 100 

The Lethal Dose (LD50) was ≥5000 mg/kg body weight. 
 

DISCUSSION 
 

The qualitative phytochemical analysis showed that 
the hydromethanolic leaf extract of Carica papaya Linn. 

contained alkaloids, flavonoids, saponins, terpenoids, 

carbohydrates, anthraquinones and tannins but contained 

no steroids, and the results of quantitative phytochemical 

analysis of the Carica papaya Linn. leaf extract showed 

that concentration of alkaloids was the highest followed 

by flavonoids, tannins and saponins, which are known to 

exhibit pharmacological activities. The therapeutic 

potentials of plants have been linked with their 

antioxidant potentials (Akinmalodun et al., 2007, Eleazu 

et al., 2011). Flavonoids are potent water soluble 
antioxidants and free radical scavengers that prevent 
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oxidative cell damage, have strong anticancer activity and 

protect against the different levels of carcinogenesis 

(Okwu, 2004). Most plants containing glycosides, 

alkaloids, terpenoids, flavonoids, Anthraquinones, etc., 

are also frequently implicated as having antidiarrhoeal 

effect (Grover et al., 2002). 

The leaf extract of Carica papaya Linn. did not show 

toxic effects because doses up to 5000 mg/kg did not cause 

death or alter the behaviour of normal animals. According 

to (Lorke, 1983), any substance that is not toxic at 5000 
mg/kg is considered relatively safe. The plant extract was 

therefore considered to be safe at doses tested. 

The accumulation of these compounds in plant cells 

have attracted the attention of scientists worldwide and 

have been the subject of intense investigations. Tannins 

also react with proteins to produce the typical tanning 

effect which is important in the treatment of inflamed or 

ulcerated tissues, burns, wounds, pneumonia and 

dysentery (Mortan, 1987). Plant parts that contain tannins 

are astringent in nature and have important roles as stable 

and potent antioxidants (Dharmanda, 2003).  Flavonoids 
have also been found to play a very important role in 

protection against oxidative stress (Said et al., 2008). As 

shown in Table 2, flavonoids and alkaloids were found in 

high concentrations. Thus, the high alkaloids and 

flavonoids content of this plant may explain their 

therapeutic use in herbal medicine. 

 

Conclusion 

The Carica papaya Linn. leaf have the potential to 

act as a source of useful drugs because the qualitative 

phytochemical analysis showed that the hydromethanolic 

leaf extract of Carica papaya Linn. contained alkaloids, 
flavonoids, saponins, terpenoids, carbohydrates 

anthraquinones and tannins but lacked steroids, and the 

results of quantitative phytochemical analysis of the 

Carica papaya Linn. leaf extract showed that 

concentration of alkaloids 0.45 W/w was the highest 

followed by flavonoids 0.21 W/w, tannins 0.04 W/w and 

saponins 0.05 W/w which are known to exhibit 

pharmacological activities. The extract of leaf of Carica 

papaya Linn. did not show toxic effects when 

administered orally because doses up to 5000 mg/kg did 

not cause death or alter the behaviour of normal animals.  
 

Recommendation 

The active ingredient responsible for the diarrhoea 

activities in the hydromethanolic leaf extract of Carica 

papaya Linn. should be isolated, purified and 

characterized in future. 
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