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ABSTRACT 

The main objective of the present study was to find out the phytochemicals present in aqueous, ethanol, 

chloroform, ethyl acetate and acetone extracts of Annona muricata L. (Soursop) by both qualitative and 

quantitative screening methods. In qualitative analysis various phytochemicals such as alkaloids, flavonoids, 

tannins, phenols, terpenoids, glycosides, saponins, steroids, carbohydrates, reducing sugars and proteins were 

present. In quantitative analysis total amount of available phytochemical constituents were quantified. The ethanol 

leaf extract showed maximum number of compounds, followed by ethyl acetate, chloroform and aqueous extracts. 

Least number of secondary metabolites present in acetone. The highest quantity of alkaloids shown in ethanolic 

leaf extract. The quantity of glycosides is remarkable in both ethanol and acetone. Among all phytochemicals 

present, terpenoids and reducing sugars showed the least quantity in all extracts. The results obtained during the 

study also highlights the value in the field of pharmacology to develop new drugs. 
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INTRODUCTION 

Plants represents a priceless tank of new 

bioactive molecules with various medicinal 

and pharmacological applications (Singh et 

al., 2014). Plants have been thus known to 

be a reservoir of secondary metabolites 

which are being exploited as source of 

bioactive substance for various 

pharmacological purposes. Numerous 

studies have been carried out to screen 

extracts from medicinal plants for the 

presence of novel compounds and to test 

their biological activities (Ahmedulla and 

Nayar,1999). Medicinal plants which 

contain phytochemicals are good for human 

health and for the prevention of diseases 

(Mlozi, 2022). 

The phytochemical research that has been 

done based on the ethno-pharmacological 

information forms the effective approach in 

the discovery of new anti-infective agents 

from higher plants. It plays a vital role 
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against number of diseases such as asthma, 

arthritis, cancer etc. unlike pharmaceutical 

chemicals these compounds do not have 

any side effects and also be considered as 

“man-friendly medicines”.(Orhan et 

al.,2007). 

Thus phytochemical screening is very 

important method of identifying bioactive 

compound that is useful in creating new 

drugs. These simple, cheap, sensitive, 

selective and rapid chemical tests to 

determine the presence of certain groups of 

compounds is an initial step to select plants 

for further phytochemical studies (Ibrahim, 

2004). 

Annona muricata L. produces natural 

compounds in its leaf, stem, bark, fruit and 

seeds. The leaves contain flavonoids, 

tannins, alkaloids, saponins, calcium, 

phosphorous, carbohydrate, vitamin A, B 

and C, phytosterol, calcium oxalate etc. The 

leaves shows active cytotoxicity against 

cancer cells, due to bioactive compounds 

called acetogenins. Its flavor possess a 

maximum of hundred and fourteen volatile 

compounds that is found to be responsible 

for the whole aroma profile, forty four 

esters, twenty five terpenes, ten alcohols, 

nine aldehydes and ketones, seven aromatic 

compounds, five hydrocarbons, three acids, 

three lactones and eight other 

miscellaneous compounds (Gajalakshmi et 

al., 2012). According to many scientists, up 

to ten thousand distinct phytochemicals 

may have the ability to influence conditions 

including cancer, stroke, and metabolic 

syndrome (Egbuna et al., 2019). 

The present study of qualitative and 

quantitative phytochemical analysis like 

alkaloids, flavonoids, phenols, saponins, 

steroids, terpenoids, tannins, glycosides, 

reducing sugars, carbohydrates and 

proteins in various solvent extracts is the 

preliminary work for the development of 

new drugs in order to treat various ailments. 

 

MATERIALS AND METHODS 

Collection and authentication of plant 

material 

Fresh leaves of Annona muricata were 

collected from Thittuvilai (near Western 

Ghats), Kanyakumari District, Tamilnadu 

and were authenticated by experts in plant 

taxonomy. The leaves were separated from 

the stalk, washed and air-dried at room 

temperature (24ºc). Then crushed into fine 

powders and stored in air tight bottle and 

kept in a refrigerator. 

Solvent extraction 

The dried leaf sample (100 grams) was 

packed in three separate round bottom flask 

for sample extraction mixed using different 

solvents such as chloroform, acetone, ethyl 

acetate, ethanol and aqueous. The 

extraction was conducted by 25 ml of each 

solvent mixture for twenty four hours. At 

the end of the extraction, solvents were 

keep it in a water bath (at 50°c) and filled 

in sterile sample bottles and stored in 

refrigerator for further use. The procedure 

described by Selvakumar et al. (2019). 

 

QUALITATIVE PHYTOCHEMICAL 

SCREENING  

The extracts were tested by various 

standard methods to study the 

phytochemical constituents like as 

alkaloids, flavonoids, tannins, phenols, 

terpenoids, glycosides, saponins, steroids, 

carbohydrates, reducing sugars and 

proteins. Wanger’s test for alkaloids, 

Shinodas test for flavonoids, Benedicts test 

for carbohydrates, Keller-Killani test for 

glycosides, Froth test for saponins, Lead 

acetate test for tannins, Salkowski test for 

terpenoids, Biuret test for proteins, 

Bromine water test for phenols, 
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Liebermann – Burchard test for steroids, 

Fehling’s test for reducing sugars were 

determined.  

 

QUANTITATIVE PHYTOCHEMICAL 

SCREENING  

Various available phytochemicals in the 

extracts were quantified following the 

procedure described by Ingle et al.(2018) 

and phytochemicals were quantitatively 

analysed using spectrophotometer. 

 

RESULT AND DISCUSSION 

The qualitative and quantitative 

phytochemical analysis of Annona 

muricata L. leaf extract showed the 

presence of alkaloids, flavonoids, tannins, 

phenols, terpenoids, glycosides, saponins, 

steroids, carbohydrates, reducing sugars 

and proteins. The results are reported in 

Tab. 1-2 & Fig. 1-5. Chauhan & Mittu 

(2015) also studied the phytochemicals 

present in the leaves of Annona muricata 

and found the presence of carbohydrates, 

alkaloids, terpenoids, flavonoids, saponins, 

tannins and glycosides, etc. Among the 

eleven phytochemical constituents ethanol 

extract showed the presence of maximum 

number of phytochemical constituents 

(nine) such as alkaloids, flavonoids, 

tannins, terpenoids, glycosides, saponins, 

carbohydrates, reducing sugars and 

proteins.  

In the present study phenols and steroids 

were not present but it was contrary with 

Hasmila et al.(2019) where phenols and 

steroids was observed. That may be due to 

the area of collection, abiotic stress, 

environmental factors and the deposition of 

heavy metals which influence the 

availability of phenols in plants (Pratyusha, 

2022).  

Ethyl acetate showed the presence of 

second highest constitutes (eight elements). 

Steroids, carbohydrates and proteins were 

not seen in ethyl acetate. This report was 

agreeing with the discovery of Oyedeji et. 

al., 2015. Seven phytochemical 

constituents were present in aqueous 

(alkaloids, flavonoids, tannins, glycosides, 

saponins, steroids and carbohydrates) and 

chloroform extracts (flavonoids, tannins, 

phenols, terpenoids, glycosides, saponins 

and reducing sugars). In our present study 

the aqueous leaf extract showed the absence 

of phenols, was agreed with the result of 

Roopashree et al. (2008) and Obasi et al. 

(2010).  

Least number of phytochemical 

constituents present in acetone leaf extract, 

which showed the positivity of only three 

constituents such as flavonoids, tannins and 

glycosides. According to Naik & Sellapan 

(2019) also acetone showed the least 

number of phytochemical constituents in 

leaf extract. 

The ethanolic leaf extract showed highest 

alkaloids content (640.04 ± 0.03), least 

amount in ethyl acetate leaf extracts and 

absent in chloroform and acetone. 

Alkaloids exhibit anti-proliferation, 

antibacterial, antiviral, insecticide and also 

showed effects on various types of cancers 

(Prasad et al.,2021; Mutakin et al., 2022). 

Most of the alkaloids would be more 

soluble in ethanol solvent. It makes them 

more soluble in the polar solvent, and 

reduces the solubility of acidic compounds 

reducing their concentration in the extract, 

making for a slightly easier clean-up. So 

alkaloids showed better effect in ethanol 

(Grinkevich & Safronich, 1983). 

Flavonoids showed its maximum quantity 

in ethanol (260.03±0.004) and less in ethyl 

acetate (16±0). It promote overall health 

and potentially lower the risk of diabetes, 

cancers, cardiovascular and 
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neurodegenerative diseases (Paul et al., 

2013). Tannins showed maximum quantity 

in acetone (324.01 ± 0.008) and less in ethyl 

acetate (44.06 ± 0.008). Tannins are used in 

the treatment of varicose, ulcers, 

haemorrhoids, minor burns as well as 

inflammation of gums (Ogbuagu et al., 

2019). Phenol is absent in most of the leaf 

extracts such as aqueous, ethanol and 

acetone. The quantity of phenol is 130.02 ± 

0.008 in ethyl acetate and 48.01 ± 0.008 in 

aqueous ectract. 

Terpenoids showed trace amount in ethanol 

(7.006 ± 0.009), chloroform (8.0 ± 0) and 

ethyl acetate (3.0± 0.004) and absent in 

aqueous and acetone extracts. Terpenoids 

shows antimicrobial, antifungal, antiviral, 

anti-hyperglycemic, anti-inflammatory, 

anti-parasitic activities and memory 

enhancers (El-Omari et al., 2021). The 

quantity of Glycosides showed the second 

highest value (416.003 ± 0.004) and is 

prominent in both ethanol and acetone 

extracts and least in (22.006 ± 0.009). 

Glycosides are used as medicines for 

treating heart failure and certain irregular 

heartbeats (Paul et al., 2013). 

The amount of saponin is higher in ethanol 

(200.676 ± 1.89) and chloroform showed 

less quantity (76.82 ± 0.01) and absent in 

acetone. Saponins used to 

reduce cholesterol and low density 

lipoprotein. It exhibit cytotoxic effect 

on cancer cells. The present study result 

relevant with Vimala et al. (2012) which 

said that ethanolic extract of Annona leaves 

has broad range of secondary metabolite 

saponins. 

Steroids (160.01 ± 0.008) and proteins 

(137.05 ± 0.004) only showed the presence 

in aqueous and ethanol respectively. 

Steroids were used to reduce 

inflammation. This can ease symptoms of 

inflammatory conditions, such as arthritis, 

asthma and skin rashes (Alwan et al., 

2020). The amount of carbohydrates 

showed moderate amount in aqueous 

(138.01 ± 0.008) and ethanol (160.01 ± 

0.008) extracts and it is absent in 

chloroform, ethyl acetate and acetone. 

Trace amount of reducing sugars present in 

ethanol (4.03 ± 0.09), chloroform (10.10 ± 

0.009) and ethyl acetate (8.036 ± 0.004). It 

was absent in aqueous and acetone. 

The highest amount of alkaloids, 

glycosides and flavonoids present in 

ethanolic leaf extract is similar to the study 

made by Nandhini et al.(2018). The 

determination of the identity of the 

bioactive compounds from the leaves of 

Annona muricata L. forms a primary 

platform for further phytochemical and 

pharmaceutical studies (Okuwute, 1989). 

 

Table. 1 Qualitative Analysis of the phytochemicals in Annona muricata L. leaves 

 

S.No 

 

Phytochemical 

Constituents 

 

Aqueous 

 

Ethanol 

 

Chloroform 

 

Ethyl 

Acetate 

 

Acetone 

1 Alkaloids ++ +++ - + - 

2 Flavonoids + +++ + + +++ 

3 Tannins + +++ +++ + +++ 

4 Phenols - - + ++ - 

5 Terpenoids - + + + - 

https://en.wikipedia.org/wiki/Cholesterol
https://en.wikipedia.org/wiki/Low-density_lipoprotein
https://en.wikipedia.org/wiki/Low-density_lipoprotein
https://en.wikipedia.org/wiki/Cytotoxicity
https://en.wikipedia.org/wiki/Cancer_cell
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Figure.1 Number of Phytochemicals in Annona muricata L. leaves 

 

 
 

Table. 2 Quantitative Analysis of the phytochemicals in Annona muricata L. leaves  
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6 Glycosides + +++ + ++ +++ 

7 Saponins ++ +++ + ++ - 

8 Steroids +++ - - - - 

9 Carbohydrates ++ ++ - - - 

10 Reducing 

Sugars 

- + + + - 

11 Proteins - ++ - - - 

 

Phytochemical 

constituents 

 

Aqueous 

(µg/g) 

 

Ethanol 

(µg/g) 

 

Chloroform 

(µg/g) 

 

Ethyl 

acetate 

(µg/g) 

 

Acetone 

(µg/g) 

 

Alkaloids 

 

134.004 ± 

0.004 

 

640.04±0.03 

 

- 

 

68.12 ± 

0.009 

 

- 

 

Flavonoids 

 

64.06 ± 

0.04 

 

260.03± 

0.004 

 

30.016 ± 

0.004 

 

16±0 

 

209.02 ± 

0.008 

 

Tannins 

 

72.066 ± 

0.04 

 

196.006 ± 

0.04 

 

224.033 ± 

0.004 

 

44.06 

±0.008 

 

324.01 ± 

008 

 

Phenols 

 

- 

 

- 

 

48.01±0.008 

 

130.02 ± 

0.008 

 

- 
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Figure. 2 Quantity of Phytochemicals present in Annona muricata L. leaves in various 

solvent extracts. 

 

 

Figure. 3 Alkaloids present in Annona muricata L. leaves in various solvent extracts 
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Figure. 4 Glycosides present in Annona muricata L. leaves in various solvent extracts 

 
 

Figure. 5 Flavonoids present in Annona muricata L. leaves in various solvent extracts 
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CONCLUSION 

The presence of phytochemical constituents 

such as alkaloids, flavonoids, tannins, 

phenols, terpenoids, glycosides, saponins, 

steroids, carbohydrates, reducing sugars and 

proteins showed in various leaf extracts of 

Annona muricata is a promising source to 

enhance health. This preliminary study is 

important in understanding the discovery of 

new drugs. This study pave way for further 

pharmacological studies. 
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