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ABSTRACT 

 

 
ARTICLE DETAILS 

 
People specifically or by implication profited of plants. Begonia cucullata, a perpetual blooming 

plant taxonomically considered to the family of Begoniaceae. Begonia cucullata is local to the all-

South American nations. In India found in Assam, Meghalaya and Manipur. The shade dried plant 

powder   was taken for extraction through organic solvents like petroleum ether, chloroform, 

methanol and water extract. The Biochemicals investigation is performed by taking after standard 

methods. Primary phytoconstituents investigation of the plant extract indicated the existence of 

carbohydrates, glycosides, flavonoids, phytosterols, and saponins in methanol and watery 

extricate. The plant extricate of methanol and refined water have appeared most extreme positive 

tests for Phytochemicals, which clearly shows that the existence of a few dynamic standards within 

the plant that are having vital restorative esteem.  

KEYWORDS: Phytochemicals anayysis, Begonia cacullata, Soxhlet extraction, 

flavonoids,active principles.
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INTRODUCTION  

The plants are necessarily portion of nature and valuable for 

human. The herbal medicines have been used since past 

several years for treatment of various diseases. Plant origin 

biochemicals are devoid of nutrition such chemicals act as 

curative agents (Suresh.S.N et al., 2011).  In the medical 

management of Global South and Global North nations, the 

phytomedicines highlight over miracle drugs. The WHO 

report explains majority of the countryside population in the 

Global South and Global North nations of   world continue to   

use phytomedicines as their well ness. As phytomedicines are 

affordable, more efficient with less or no aftereffect in 

contrast to modern prescription (Jayaprakash.K et al., 2011). 

In any conventional framework of pharmaceutical, cleaned 

and dried plant parts are ordinarily utilized in making 

phytomedicines. Rectify information of such drugs is 

exceptionally critical viewpoint in planning and security of 

phytomedicines (Gokhale.S.B et al., 1995). Phytochemicals 

play a crucial part in treatment of number of maladies such as 

asthama, joint pain, malignancy etc.Begonia plant is reported 

as a repository of anthocyanin. Carl Ludwig Willdenow 

described it in 1805. It is a succulent herb and 

it can reach a highest point of 0.6 m . The leaf toothed with 

the teeth tipped by a hair otherwise the margins are strongly 

wavy. The stems have a glossy pale green to reddish brown 

appearance. The petals are rose pink with a white-tinge or 

pink and the leaves are pale to dark green with 9cm length 

and 7.3cm width. Begonia moreover known as Wax begonia 

as these are well known bedding plants with erect stems and 

reflexive circular takes off, regularly green or bronze in color. 

The blooms are up to 6 cm and many in number, showing up 

in changing shades of ruddy, pink and white. They are 

ordinarily delivered from seed and developed as annuals, with 

proper care and by growing indoors in winters can prolong 

their life. 

Leaves are pale to dark green with 9cm length and 7.3cm 

width. Begonia moreover known as Wax begonia as these are 

well known bedding plants with erect stems and reflexive 

circular takes off, regularly green or bronze in color. The 

blooms are up to 6 cm and many in number, showing up in 

changing shades of ruddy, pink and white. They are ordinarily 

delivered from seed and developed as annuals, with proper 

care and by growing indoors in winters can prolong their life. 
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Table1. Illustrating Classification of Begonia cucullata 

Kingdom Plantae 

Division Tracheophyta 

Class Magnoliopsida 

Order Cucurbitales 

Family Begoniaceae 

Genus Begonia 

Species Begonia cucullata Willd 

 

Begonia could be a very diverse genus that includes more 

than 1800 species, with maximum levels of micro endemics 

and diversity hotspots within the South Asia and Andes 

(Huges et al., 2018). The primary live plant in Genus Begonia 

was presented of Europe in the nineteenth century, and later 

more than 400 common varieties were presented as the 

gardening plants (Tebbitt, 2005). Begonias are among the 

foremost well-known decorative plants within the world 

(Sakhanokho et al., 2013; Twyford et al., 2014). Begonias 

were utilized for nursery purpose; pruned plant along with  

leaf in salads in numerous Countries, the underground parts 

and rhizome of a few varieties were detailed to posses 

germicidal properties so were utilized in curing different 

sicknesses (Sakhanokho et al., 2013). 

Begonias are highlighted for their pain relieving, anti-

inflammatory, spasmolytic, constringent and atomachic 

properties, used as plaster and to treat vision related problems 

(Mlcek et al., 2011). The radiantly colored Begonia 

infloresence exhibit delightful, slight vinegary flavour with 

fresh surface (Lim 2014).  Servings of mixed greens, 

sandwiches and garnishes are prepared using their petals 

(Creasy 1999).  Flowers of ornamental plants used for their 

flavors, colors and pleasing shapes. KFDA acknowledges 

Begonia cucullata flowers as edible and can be used as food 

ingredients (Jung - Hua kwon et al., 2019). 

In the preparation of fish and meat begonia leaves used as 

flavoring agent. The studies show that, Begonia species is a 

repository of Vitamin C. It is used in medication and food. In 

the Country Nepal, a few varieties of Begonia were utilized 

for nourishment and in medication. Within the West Indies, 

tea prepared from Begonia leaves are consumed for curing 

commom cold. Begonia’s underground part and rhizome 

were utilized in laxative preparation. It is reported that the 

diseases such as respiratory tract diseases, diarrhea, blood 

cancer, and skin maladies might be cured by Begonia leaves. 

Begonia leaves were used against HIV infections (Kiritkar 

and Basu ,1975; Wu et al.,2004). Reports revealed the  details 

of Begonia class containing about 57 varieties recorded in 

India  that are disseminated as 7 areas; most varieties are 

found in  Himalayas- “The Land of Snow’’ , South Indian and  

the country Shri Lanka (Uddin, A 2007).   

It is reported as positive test  when tested for the   several 

phytoconstituents  and negative test for alkaloids in the  plant 

extracts of Begonia malabarica (Ramesh N et al., 2002); the  

Biochemical tests of  Begonia floccifera   in organic flower 

extracts were carried out showed positive tests for secondary 

metabolites (Jeeva S, 2012). Several reports indicate the 

biochemical compositions of flowers of Begonia species both 

native  and decorative species  are showing the presence of  

secondary metabolites, isotiocyanates, phenolics, probiotics 

phytooestrogens, fibres, indispensable amino acids and 

vitamins. (Kaisoon et al., 2011, Cavaivolu et al., 2013, Lim 

2014, Koike et al., 2015).  The biochemical tests of Begonia 

picta indicated positive for various secondary metabolites  

(Shrestha N et al., 2015); Begonia nelumbiifolia confirmed 

the presence of organic acids, carotenoids, flavonoids in both 

leaf and stalk extracts (Nemesio villa et al., 2017 ); Begonia 

nelumbiifolia, a traditional  edible plant of Puebla, Mexico. 

The Phytochemicals analysis of Begonia roxburghii in 

hexane extract tested positive for secondary metabolites 

(Horne Mubarak et al., 2018). The study of Begonia grandis 

by histochemical method showed presence of secondary 

metabolites in the leaf exudates (Karpova et al., 2019). The 

Phytochemicals investigation carried out on Begonia 

versicolar leaves indicated positive  for phytoconstituents 

(Abriyani Ermi et al., 2020); the biochemical testing of few 

Begonia species, namely Begonia megaptera, Begonia 

vanithina and  Begonia palmata reported positive for 

phytoconstituents and absence of few secondary metabolites, 

mainly alkaloids (Bhattarai.B. et al ., 2020) ;  the biochemical  

studies indicate positive for  secondary metabolites in 

Begonia medicinalis  in Phytochemicals screening carried out 

by Ultrasound Assisted Extraction method (Prihardina B et 

al., 2021) .   

The research studies on phytoconstituents attain academic 

interest in today’s world. The knowledge of existence of 

phytoconstituents in plants material definitely makes way to 

isolate and identify final compounds in the selected plant. 

From the available literature it was learnt that there is very 

less work carried out on Phytochemicals analysis of Begonia 

cucullata.  The literature review revealed the use of Begonia 

species in food and medicine, in the treatment of diseases, 

presence of bioactive and nutraceutical compounds in the 

plant. This attracted attention to select Begonia cucullata 

plant for Phytochemicals analysis. 
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MATERIALS AND METHODS 

The Department of Biotechnology, Gulbarga University, 

Kalaburagi was selected place to perform laboratory work, 

and work carried out   from Feb 2022 to Aug 2022. 

Distribution and Collection of Plant material: This plant 

Begonia is extensively cultivated in the nurseries of Pune, 

Maharashtra. For current investigation the plant was procured 

from local nurseries of Pune, Maharashtra during Feb 2022. 

And authenticated by Prof Rajasamarsen Modi, Associate 

Professor and Head Department of Studies and Research in 

Botany, Autonomous Government College, Kalaburagi. A 

Herbarium specimen was preserved bearing Voucher No 

HGUG.17. 

 

PLANT EXTRACT PREPARATION 

 Entire collected plant was cleaned using tap water and 

allowed to dehydrate for several days. The powdered plant 

material was utilized for the process of extraction with 

various organic solvents and distilled waterThe powdered 

plant material was subjected  for the process of extraction 

with organic chemiclas namely  Petroleum ether in first , 

Chloroform in second extraction and followed by methanol 

making use of   1000 ml capacity Soxhlet apparatus and 

aqueous extraction by boiling in  distilled  water (Azwanida 

N N 2015). The plant powder was placed in a “thimble”.  

Filter paper can be used to make thimble. In the round bottom 

flask the respective organic solvent is placed where the 

dissolved compounds are drawn out into the solvent.    

  50 g of plant material was immersed in 800 ml respective 

solvent and extraction was performed for 10 to 12 hrs at 

temperature 60 to 65˚C in heating mantle for organic 

solvents. Later solvent with extract was allowed to evaporate 

and the plant extract was used for further analysis .The 

aqueous extraction was performed by boiling powered plant 

material in 800 ml volume of distilled water kept for 2hrs and 

cooled for some time and the dried filtrate was collected. The 

percentage of yield for petroleum ether, chloroform, 

methanol and aqueous extraction was 1.62g, 1.1g, 5.34g and 

2.32g respectively. 

To calculate the yield in percent the following formula is 

applied: 

Yield  (%) = Dried  quantity  of extract  x100 

                      Dried quantity of plant material  

Phytochemicals Screening of the plant extracts: 

Preliminary Phytochemicals tests were performed to detect 

phytoconstituents. The procedures for the Phytochemicals 

tests were followed as per scientific recommendation. The 

plant extract dissolved in respective solvent (50g/50ml) and 

taken into different test tubes. The Phytochemicals analysis 

was done using plant extract taken in three organic solvents 

and  one in water extract in four labeled  test tubes. The below 

mentioned tests were performed   for Phytochemicals testing.   

         Tests for carbohydrates:In respective solvent the plant 

extract dispensed  into  labelled test tubes and the following 

carbohydrate tests were performed (Raaman  N, 2006).  

Molisch’s test:  In a labelled test tube take in 2 ml of plant 

extracts add few drops of α-naphthal prepared in alcohol is 

added.  With the help of dropper slowly drop concentrated 

sulphuric acid on one side of test tube keeping  the tube in 

inclined position.  The purple  ring appears at the interface of 

two layers interprets carbohydrate positive test.   

Benedict’s test:  Take in 2 ml of Plant extracts and drop 

equal volume of Benedict’s reagent and keep for boiling  in 

water bath. The test indicates positive for reducing sugars on 

appearance of orange and slight red precipitate. 

Fehling’s test: Take in  2 ml of plant extract and  1ml each   

of  A- Fehling’s solution  and B- Fehlings solution in a test 

tube and kept  in water bath for boiling. The tests interpreted   

positive for reducing sugars with  occurrence of red 

precipitate. 

Anthrone test 

Take 2 ml of plant extracts, 2ml water and 2ml anthrone 

reagent was added, the mixture were mixed properly and 

warmed gently. Change in colour to green or blue shows the 

test is positive for carbohydrates. 

Alkaloids test 

Mayer’s test: Take 2ml of plant extracts and from the sides 

of test tube add Mayer’s reagent dropwise 2 to 3 drops slowly. 

The test is confirmed as positive for alkaloids with the 

appearance of white creamy precipitate. (Evans .W.C, 1997). 

Wagner’s test 

 Take in 2ml of plant extracts in the test tube and  from one 

side of test tube add 8 to 10 drops Wagner’s reagent. The  test 

indicates  positive for alkaloids with the appearance of 

brownish or reddish precipitate (Wagner, 1993). 

Test for amino acids 

Ninhydrin test: Take 2 ml of  plant extracts and mix with 

Ninhydrin solution and boil the mixture for two minutes. If 

there is change to purple colour  in the solution this confirms 

for amino acids. (Yasuma et al., 1953). 

 

To test fixed oils and fats 

Spot test: 2-3 drops of 0.5 N alcoholic solution of potassium 

hydroxide with a drop of phenolphthalein were added to 50 

to 100 ml of plant extracts in a small conical flask and cover 

the mouth of conical flask with aluminum foil, keep the 

conical flask with mixture on boiling water bath for two hrs. 

It is better to take more quantity of reaction mixture to prevent 

evaporation. If soap formation or partial neutralization of 

alkali is observed, this shows the presence of fixed oils and 

fats (Raaman N, 2006).Test for glycosides 

Take 2 ml  of plant extracts  and add equal volume of 

glacial acetic acid and add  ferric chloride and  from one side 
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of test tube add  2 ml of concentrated sulphuric acid. 

Appearance of brownring at the intersection of 2 layers shows 

the nearness of glycosides (Harborne, J.B.1973). 

 

 
           1. Begonia cucullata  plant    2. Begonia cucullata plant kept for drying 

                                                     3. Test for flavonoids              4. Phytochemicals tests 

Fig.1. Phytochemicals tests of Begonia cucullata plant 

Concentrated sulphuric acid test 

To 2 ml of plant extracts add equal volume of Concentrated 

H2SO4 into a clean tube and the mixture were left undisturbed 

for few minutes.  The test indicates positive for glycosides 

with appearance of red colour.  

 

To test phenolic compounds and tannins 

 Phenol test:  Put in 3-4 drops of freshly prepared  5% ferric 

chloride and add  2 ml of plant extracts. colour change to blue 

black or dark green indicates the test is positive for phenols 

(Tiwari P et al., 2011) . 

Ellagic test: To 2 ml of plant extract add 3 to 4 drops of 15% 

freshly prepared glacial acetic acid and few drops of sodium 

nitrite. Appearance of brown precipitate confirms test 

positive for phenol. 

Ferric chloride test:  Take 2 ml of plant extracts and  mix 

with  3 drops of 5%  solution of ferric chloride . colour change 

to dim greenish demonstrates the test is positive for phenolic 

compounds (Raaman N, 2006). 

Lead acetate test: Take 5ml of The plant extracts in a clean 

glass tube and  add 3 ml of 10%  solution of lead acetate and  

mix thoroughly.  Appearance of white precipitate shows the 

test is positive for phenolic compounds (Raaman  N, 2006). 

Gelatin test:   

To 2 ml of plant extracts add 1 ml of gelatin solution, include  

1 ml of  10% Nacl . Appearance of white precipitate shows 

the test is positive for phenolic compounds and tannins ( 

Evans .W.C, 1997). 

Flavonoid test  

Flavonoid test:  Take  2 ml of plant extracts  and add few 

drops of concentrated sulphuric acid and magnesium 

turnings. Pink or magenta colour shows the test is positive for 

flavonoids (Raaman N  2006). 

Magnesium and hydrochloric acid reduction:  

Take 20 mg plant extracts in 2 ml alcohol to this mixture adds 

magnesium turnings and concentrated HCl. Pink colour to 

crimson demonstrates the test is positive for flavonol 

glycosides (Raaman N, 2006). 

Ferric chloride test: To 2 ml of plant extricate add few ml 

of 5% solution of ferric chloride . Appearance of green 

precipitate demonstrates the nearness of flavonoids (Audu 

.S.A et al.,  2007) . 

Lead acetate test: 2ml of plant extract were mixed with 0.5 

ml of  10 % lead acetate.  Colour change to yellowish   

demonstrates the test is positive for flavonoids (Tiwari P et 

al., 2011). 

Liebermann –Bur chard’s test: Put in 2.5 ml of acetic 

anhydride and add 50 mg of plant extract . To the mixture 

from one side of tube slowly drop concentrated sulphuric 

acid. A cluster of Color appearance in the solution indicates 

the  test is positive for phytosterols (Raaman  N 2006). 

Salkowaski’s test: Dissolve plant extract in chloroform and 

separate the filtrate. To the filtrate add 3 to 4 drops of acetic 

anhydride and leave  the tube  in hot water bath for few 

sometime.  On cooling the solution occurrence of  brown zone 

at the intersection point confirms the test is positive for 

phytosterols (Tiwari P et al., 2011). 

 

Test for proteins  

The aqueous and organic extracts were used for protein test. 

Experiment protocol of Raaman N( 2006)  was followed: 

Biuret test: Take in few drops of 2% copper sulphate and 

mix with  2ml of plant extract, put in the tube 95% of ethyl 

alcohol  half the volume of plant extract  along with 1 or 2 

pellets of potassium hydroxide. Colour change  demonstrates 
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the positive test for proteins with appearance of pink. 

(Raaman N 2006). 

Test for saponins: 

 Take on 50 mg of plant extracts and mix with pure water. 

Transfer the above solution of 20 ml volume to a measuring  

cylinder and thoroughly shake for  20 minutes.  A layer of 

foam   formation shows the test is positive for saponins (Banu 

KS et al., 2015)Results And Discussion On the literature 

available it can be said that only few researchers have studied 

the Phytochemicals analysis of Begonia cucullata .  The 

Phytochemicals tests  carried out answered positive for of 

carbohydrates, glycosides, flavonoids, phytosterols and 

saponins,  and the tests answered negative for alkaloids, 

phenolic compounds, fixed oils and fats, amino acids , 

proteins and tannins in the solvent extracts of Begonia 

cucullata (Table. 2).  The biochemical tests with methanol 

and aqueous extract of Begonia cucullata  have shown 

positive for carbohydrates, flavonoids, phytosterols, saponins 

and glycosides;  and the tests with petroleum ether extract  

and chloroform extract of  Begonia cucullata  have shown 

positive for carbohydrates. The maximum metabolites were 

soluble in methanol and distilled water and few are soluble in 

petroleum ether and chloroform. results revealed the presence 

of carbohydrates and several phytoconstituents in the solvent 

extract of Begonia cucullata (Table. 2). The  extract of 

Begonia cucullata  have shown negative test for proteins and 

secondary metabolites but evidence the presence of sugars 

and several phytoconstituents in methanol and aqueous 

extract  also revealed the presence of sugars in extricate  of 

petroleum ether, and  chloroform. The maximum metabolites 

were soluble in methanol and distilled water and few are 

soluble in petroleum ether and chloroform. 

The Phytochemicals investigation for secondary 

metabolites from plants is attaining scientific interest   due to 

health benefits of phytoconstituents as nutraceuticals, 

medicines, food ingredients and drugs. The results of 

Phytochemicals examination comprehensively approve the 

nearness of remedially imperative and important 

Phytochemicals such flavonoids, phytosterols, saponins and 

glycosides etc.    etc.  The natural world has been a origin  of 

therapeutic specialist for  considerably long time with a 

noteworthy  of  numerous advanced drugs have been purified  

from characteristic biological  sources (Thoudam.B. et al., 

2011) . Begonia cucullata having a place to the family 

Begoniaceae are broadly developing plant all through India.  

Studies from the reports show that the biochemicals in the 

Begonia species are the secondary metabolites with curative 

properties (Suresh et al., 2009). Phytochemicals analysis are 

carried out with several organic solvents distilled water to 

investigate biochemicals solubility in different extraction 

solvents, influenced by the polarity of organic solvents. 

Hence it is necessary to find out the Phytochemicals present 

in the plant extract and check for their bioactive properties. 

The biochemical testing conducted by  Jeeva et al., and 

Ariharan et al., (2012)  with extricate of Begonia malabarica 

and  Begonia floccifera indicates  existence of several 

secondary metabolites specially Vitamin C.  

The similar results  with respect to flavonoids were shown 

in the following studies  of Karpova et al.,  the flavonoids test 

were positive in many Begonia species and cultivars of 

Begonia genus, tests performed  by Karpova et al., (2009). 

The Phytochemicals studies of Begonia roxburghii in hexane 

extract  showed positive for the flavonoid tests ,glycosides, 

tannins, alkaloids ,carbohydrates and saponins (Hosne 

Mobarak et al., 2018). The biochemical tests carried out using 

the   methanol flower extracts of B.floccifera    indicates 

positive for maximum phytoconstituents (Jeeva et al., 2012). 

Reports studied, Preliminary Phytochemicals screening of  

methanolic extract of B. floccifera flower (Jeeva et al., 2012) 

and  of Begonia picta ( Shrestha N et al., 2016) proved to be 

positive for  many phytoconstituents and and negative for 

alkaloids in both cases.   

For the Phytochemicals present in methanol extract, the 

present study is similar to previous studies. It may be because 

of Phytochemicals similarity in the genus Begonia. Studies 

reported the biochemical tests positive for  flavonoids, 

carotenoids and organic acid in the leaf and stalk preparation 

of Begonia nelumbiifolia (Nemesio villa et al., 2017) .Studies 

revealed  positive for flavonoids, phenolics, terpenoids, 

steroids, alkaloids, saponins, carbohydrates and reducing 

sugars in the Phytochemicals screening of methanol extract 

of Begonia versicolar (Abriyani ermi et al., 2020). The  

biochemical testing of organic preparation of Begonia 

xanthina tested positive for  flavonoids, phenolic compounds, 

glycosides, saponins, carbohydrates etc and negative for 

alkaloids (Bhattarai.B. et al., 2020) .The findings of present 

biochemical testings  with the methanol extract of Begonia 

cucullata   also shows positive for phenolic compounds, 

flavonoids and negative for alkaloids , resembling the earlier  

testing outcome.  . The   high flavonoid  content in the 

distilled water extract of Begonia medicinalis reveals the 

potential of anticancer abilities (Priharidina et al., 2021), in 

present study with aqueous extract  of Begonia cucullata the 

flavoniod is tested positive. Plants are important source of 

chemotherapeutic agents.  From the reports studied, a high 

content of secondary metabolites were present  in  the flowers 

of Begonia cucullata, NMR and MS  studies have indicated 

positive for anthocyanins this also shows polyophenols and 

flavonoids to be present in Begonia.  Few flavonoids were  

isolated from the  organic extricate  of Begonia cucullata 

inflorescence,  by TLC separation. Further with NMR and 

HPLC studies , the four flavonoids were identified as 

quercetin, kaempferol, astragalin and isoquercetin, 

experimented by Jung - Hua kwon et al., (2019). 
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Table 2.Illustrating the Phytochemical analysis of Begonia cucullata. 

Sl  No.  

Solvent 

Petrole

um 

ether 

Chlo

rofor

m 

Met

han

ol 

Distil

led 

water 

1. Alkaloids                      

 Mayers test - - - - 

 Wagners test - - - - 

 Hagers test - - - - 

2. Amino acids     

 Ninhydrin test - - - - 

3. Carbohydrates     

s Molischs test + + + + 

 Benedicts test - - - - 

 Fehlings test - - - - 

 Anthrone test - - - - 

4.  Fixed oil and fats     

 Spot test - - - - 

 Saponification - - - - 

5. Glycosides     

 Killer killani test - - + + 

 Conc. sulphuric acid test - - + + 

6. Phenolic compounds and 

tannins 

    

 Phenol test - - - - 

 Ellagic test - - - - 

 Ferric chloride test - - - - 

 Lead acetate test - - - - 

 Gelatin test - - - - 

7. Flavonoids     

 Flavonoids test - - + - 

 Magnesium and hydrochloric 

acid reduction 

- - + - 

 Ferric chloride test - - - - 

 Lead acetate test - - + + 

8. Phytosterols     

 Liberman -Burchard’s test - - + + 

 Salkowaski test - - + + 

9. Proteins - - - - 

10.  Saponins - - + + 

(+ indicates presence;   - indicates absence)  

 

CONCLUSIONS 

It is well known fact that the Phytochemicals present in the plant are   having immense  medicinal importance. In the present 

investigation the preliminary testing of phytoconstituents in the plant Begonia cucullata, tested positive for   several secondary 

metabolites.. This proved that the plant is reserve of Phytochemicals which exhibit a significant role in treating various ailments 

and repository of pharmaceuticals. 

Future Scope: The present study indicates the existence of phytoconstituents applicable as therapeutics, in the plant extract. In this 

regard further studies need to be carried out to explore Begonia cucullata for its potential and specific isolation of compound 
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responsible in preventing and treating various diseases. Thus the current research investigations help in the preparation of novel 

drug candidate. 
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