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Abstract: Impatiens balsamina roots were collected, dried and grinded to a corase powder. 

The hydroethanolic extract was prepared by hot percolation technique using Soxhlet 

Apparatus. The prepared extract was then evaluated for its preliminary and phytochemical 

screening. The phytochemical screening reveals the presence of several secondary 

metabolites like flavonoids, saponins, tannins, phenols, glycosides, terpenoids. The extract 

was evaluated for in-vitro antidiabetic activity using alpha-amylase inhibition method using 

Acarbose as a standard. The extract has shown its IC₅₀ value at 0.316±0.002 mg/ml, while 

Acarbose having IC50 value at 0.206±0.001 mg/ml. The extract was further tested for 

anthelmintic activity by adulticidal activity using Albendazole as a standard. The extract 

exhibited significant anthelmintic activity and was dose dependent. 
Keywords: Antidiabetic activity, Anthelmintic activity, Impatiens balsamina. 

Hydroethanolic extract. 

Copyright © 2021 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International 

License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original 

author and source are credited. 

 

INTRODUCTION 
In India, drugs of herbal origin have been used 

in traditional systems of medicines such as Unani and 

Ayurveda since ancient times. The drugs are derived 

either from the whole plant or from different organs like 

leaves, stem, bark, root, flower, and seed [1]. Herbal 

medicine has a long history in the treatment of several 

types of diseases [2].  Raw drugs are collected in larger 

quantities and traded in the market as the raw material 

for many herbal industries [3].  

 

Jewel weed, scientifically known as Impatiens 

balsamina Linn. Belonging to family Balsaminaceae.  

The family consist of more than 1,000 species, but only 

two genera are recognized [4]. It is an annual, erect herb 

having 30- 90 cm height. In India it is commonly 

cultivated as garden plant throughout tropical and 

subtropical parts, and commonly seen on the boarders 

of rice fields. Whole plants and flowers are used for 

medicinal and cosmetic purpose [5]. The flowers are 

pink, red, mauve, lilac, or white. Impatiens balsamina 

(English name-Rose balsam, Hindi name – (Gul 

mehendi).  

 

Many compounds have been isolated from I. 

balsamina including phenolics, flavonols, anthocyanin 

pigments, and saponins [6]. The genus Impatiens is rich 

in organic acids, Anthraquinones and Flavonoids. 

Impatiens balsamina L. has been used as indigenous 

medicine in Asia for the treatment of rheumatism, 

fractures and fingernail inflammation. Different parts of 

the plant are used as traditional remedies for disease 

and skin afflictions [7]. Juice from the leaves is used to 

treat warts and snakebite, and the flower is applied to 

burns.   

 

The extracts of I. balsamina also showed a 

long lasting skin moisturizing effect and prevent 

dryness, rough skin chap, dandruff and splitting hair 

ends, hence are used to prepare lotions, creams, hair 

tonics, cosmetics, bath preparations and detergents [8, 

9]. Different parts of the plant are used to treat disease 

and skin afflictions; the leaves, seeds and stems are also 

edible if cooked. Modern analytical, chemical and 

pharmacological studies have revealed presence of 

flavonol and naphthoquinone derivatives [10]. These 

constituents have strong antimicrobial, anti-

anaphylaxis, anti-inflammatory, anti-dermatitis 

activities [11]. The alcoholic extract of the flowers has 

been found to show antibiotic activity for against 

scleroting, fructicola and other pathogenic fungi and 

bacteria [6]. It is reported to be useful for pains in the 

joints. The seeds of Impatiens balsamina Linn are 

edible. The successive seed extracts have shown 

promising antibacterial and antifungal activities [12]. In 

addition, various parts of the plant has also been 
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reported to possess wide range of pharmacological 

activities such as antifungal, analgesic, antioxidant, 

anticancer, antitumor, anti-inflammatory, antipruritic, 

antidermatitic, mosquito larvicidal activity[12,13-17].   

 

This article intends to evaluate the in-vitro 

antidiabetic and anthelmintic activity of root part of 

Impatiens balsamina. The extensive literature survey 

shows that both these activities are not yet reported in 

the root part. Hence the effort has been taken to do so 

on the hydroethanolic extract of the roots. 

 

MATERIALS AND METHODS  
The fresh roots of Impatiens balsamina were 

collected from the garden of Tripuravaram (Vil), 

Kodada, Ananthagiri (Mandal), Suryapet (Dist.), 

Telangana. The part was authenticated by Dr. D.S.R. 

Rajender Singh, Principal and Associate Professor, 

Dept. of Botany, S.V. Gov. Arts and Science Degree 

College. 

 

Preparation of extract 

About 50 gm of the coarsely powdered roots 

was suspended in hydroalcoholic solvent (3:2 ratio) in a 

round bottom flask and kept for extraction using 

Soxhlet apparatus [18, 19]. This extraction was 

continued until the solvent became colourless. The 

hydroalcoholic extract was collected, evaporated under 

controlled temperature on a hot plate and stored in 

dessicator for further screenings like solubility test, 

phytochemical investigations, anthelmintic activity, and 

antidiabetic activity. 

 

Phytochemical Analysis of the Extract [20-21] 

 

Test for Carbohydrates  

A. Molisch test: To the 1 ml of test solution 

add two drops of alpha- Naphthol and then add 

concentrated Sulphuric acid down the side of the tube to 

form the ring at the interface of the two layers 

 

B. Barfoed’s test: To the test solution add 1ml 

of Barfoed’s reagent and heat it for 3min .the 

production of reddish brown precipitate indicates the 

presence of carbohydrates.  

 

C. Fehling’s test: to the 1ml of test solution 

add 1ml of Fehling’s solution and place it in a boiling 

water bath for few minutes. The production of 

yellowish-brown precipitate indicates the presence of 

carbohydrates. 

 

D. Benedict’s test: to the 2ml of test solution, 

2ml of Benedict’s reagent is added, mix it well and boil 

for 1minute. Place it in cool water and observe the 

colour change.  

 

 

 

Test for alkaloids  

A. Dragendorff’s test: To 2 mg of the extract 5 

ml of dis. water was added, 2M Hydrochloric acid was 

added until an acid reaction occurs. To this 1 ml of 

Dragendorff’s reagent was added. Formation of orange 

or orange red precipitate indicates the presence of 

alkaloids.  

 

B. Hager’s test: To 2 mg of the extract taken in 

a test tube, a few drops of Hager’s reagent were added. 

Formation of a yellow precipitate indicates the presence 

of alkaloids. 

 

C. Wagner’s test: 2 mg of the extract was 

acidified with 1.5% v/v of hydrochloric acid and a few 

drops of Wagner’s reagent were added. A yellow or 

brown precipitate indicates the presence of alkaloids.  

 

Test for Proteins 

A. Biuret test: To 3ml Test solution add 4% 

sodium hydroxide and few drops of 1% copper sulphate 

solution. Violet or pink colour appears. 

 

B. Millon’s test: Mix 3ml Test solution with 

5ml Millon’s reagent, white precipitate turns brick red 

or the precipitate dissolves giving red colored solution. 

 

C. Xanthoprotein test: Mix 3ml Test solution 

with 1ml concentrated sulphuric acid. White precipitate 

is formed. Boil mixture. Precipitate turns yellow. Add 

ammonium hydroxide, ppt. turns orange.   

 

D. Precipitation test: The test solution gives 

white colloidal ppt. with following reagents: a) absolute 

alcohol, b) 5% Copper sulphate solution, d) 5% lead 

acetate, e) 5% Ammonium sulphate.  

 

Test for Aminoacids 

A. Ninhydrin test: Heat 3ml test solution and 3 

drops of 5% Ninhydrin solution in boiling water bath 

for 10min. purple or bluish colour appears.  

 

B. Test for tyrosine: heat 3ml test solution and 

3 drops Millons reagent. Solution shows dark red 

colour. 

 

C. Test for tryptophan: To 3ml test solution 

add few drops of glyoxalic acid and concentrated 

sulphuric acid. Reddish violet ring appears at junction 

of the two layers. 

 

D. Test for cysteine: To 5ml test solution add 

few drops of 40% sodium hydroxide and 10% lead 

acetate solution, black ppt. of lead sulphate is formed.  

 

Test for Phenols 

A. Ellagic Acid Test: The T.S. was treated 

with a few drops of 5% (w/v) glacial acetic acid and 5% 

(w/v) sodium nitrate solution. The solution turned 
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muddy or Niger brown precipitate occurred in the 

extract. It indicates the presence of phenol solution.  

 

B. Ferric chloride test: 0.5 ml of Ferric 

chloride (w/v) solution was added in 2 ml of tests 

solution, formation of an intense colour indicates the 

presence of phenols.  

 

C. Hot water test: Deep the mature plant part 

in a beaker containing hot water, warm it for a minute 

development of black or brown colour ring at the 

junction of dipping indicates the presence of phenols.  

 

Test for Flavonoids  

A. Shinoda test: In a test tube containing 0.5 

ml of the extract 10 drops of dilute hydrochloric acid 

followed by a small piece of magnesium were added. 

Formation of pink, reddish or brown colour indicates 

the presence of flavonoids. 

 

B. Ferric chloride test: Test solution with a few 

drops of ferric chloride solution shows intense green 

colour. 

C. Zinc-Hydrochloric acid reduction test: Test 

solution with zinc dust and a few drops of hydrochloric 

acid shows magenta red colour.  

 

D. Alkaline reagent test: Test solution when 

treated with sodium hydroxide solution, shows an 

increase in the intensity of yellow colour which 

becomes colourless on the addition of a few drops of 

dilute acid.  

 

E. Lead acetate solution test: Test solution 

with a few drops of lead acetate (10%) solution gives a 

yellow precipitate.  

 

Test for Triterpenoids  

A. Liebermann - Burchard’s test (LB test): 2 

mg of dry extract was dissolved in acetic anhydride, 

heated to boiling, cooled and then 1 ml of concentrated 

Sulphuric acid was added along the sides of the test 

tube. Formation of a violet colored ring indicates the 

presence of triterpenoids. 

 

B. Salkowaski test: When a few drops of 

concentrated sulphuric acid were added to the test 

solution, shaken and allowed to stand, lower layer turns 

yellow indicates the presence of triterpenoids.  

 

Test for Saponins  

A. Foam test: In atest tube containing about 5 

ml of extract, a drop of sodium bicarbonate solution 

was added. The test tube was shaken vigorously and left 

for 3 minutes. Formation of honeycomb like froth 

indicates the presence of saponins.  

 

Test for Steroids  

A. Liebermann-Burchard’s test: 2 mg of dry 

extract was dissolved in acetic anhydride, heated to 

boiling, cooled and then 1 ml of concentrated sulphuric 

acid was added along the sides of the test tube. 

Formation of green colour indicates the presence of 

steroids.  

 

B. Salkowaski reaction: 2 mg of dry extract 

was shaken with chloroform, to the chloroform layer 

sulphuric acid was added slowly by the sides of the test 

tube. Formation of red colour indicates the presence of 

steroids.  

 

C. Sulphur test: pinch of sulphur powder added 

to test solution it sinks to the bottom it indicates the 

presence of steroids 

 

Test for Tannins 
A. Ferric chloride test: To 1-2 ml of the 

extract, few drops of 5% w/v Ferric chloride solution 

were added. A green colour indicated the presence of 

gallotannins, while brown colour indicates the presence 

of pseudotannins.  

 

B. Gelatin test: Test solution when treated with 

a gelatin solution gives white precipitate colour. This 

indicates the presence of a naphthoquinone.  

 

Test for Glycosides  

A. Keller-Killiani test: The test solution was 

treated with a few drops of ferric chloride solution and 

mixed. When concentrated sulphuric acid containing 

ferric chloride solution was added, it forms two layers, 

lower layer reddish brown and upper acetic acid layer 

turns bluish green. 

 

B. Legal’s test: Test solution when treated with 

pyridine (made alkaline by adding sodium nitroprusside 

solution) gives pink to red colour.  

 

C. Baljet’stest: Athick section shows yellow to 

orange colour with sodium picrate 

 

D. Liberman’s test: mix 3ml extract with 3ml 

acetic anhydride. Heat and cool. Add few drops of 

concentrated. Blue colour appears.  

 

Test for Anthraquinone Glycosides 
A. Borntrager’s test for anthraquinone 

glycosides: to 3ml of extract, add dilute sulphuric acid. 

Boil and filter. To cold filtrate add equal volume of 

benzene or chloroform.  Shake well separate the organic 

solvent add ammonia ammonical layer turns pink or 

red.  

 

B. Modified borntrager’s test for C-glycosides: 

to 5ml of extract add 5ml 5% Ferric chloride and 5ml 

dilute hydrochloric acid. Heat for 5min in boiling water 

bath. Cool and add benzene or any organic solvent. 

Shake well. Separate organic layer, add equal volume 

dilute ammonia. Ammonical layer shows pinkish red 

colour.  
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Test for Cyanogenetic Glycosides 
A. Grignard reagent or sodium picrate test: 

soak a filter paper strip first in 10% picric acid, then in 

10% sodium carbonate, dry in a conical flask place 

moistened powdered drug cork it, place the above filter 

paper strip in the slit in cork. The filter paper turns brick 

red or maroon. 

 

Test for Coumarin Glycosides 

A. Alcoholic extract when made alkaline, 

shows blue or green fluorescence.  

 

B. Take moistened dry powder in the test tube. 

Cover the test tube with filter paper soaked in dilute 

sodium hydroxide. Keep in water bath. After sometime 

expose filter paper to Ultra violet Light. It shows 

yellowish green fluorescence. 

 

c) In-vitro anti-diabetic activity 

 

Alpha-amylase inhibitory activity 

Alpha-amylase inhibitory activity of extract 

and fractions was carried out according to the standard 

method with minor modification. In a test tubes, 

reaction mixture containing 50μl phosphate buffer 

(100mM, pH = 6.8), 10μl α–amylase (2U/ml), and 20μl 

of varying concentrations of extract (0.1, 0.2, 0.3, 0.4, 

and 0.5 mg/ml) was pre incubated at 37°C for 20 min. 

Then, the 20μl of 1% soluble starch (100mM phosphate 

buffer pH 6.8) was added as a substrate and incubated 

further at 37°C for 30 min; 100μl of the DNS colour 

reagent was then added and boiled for 10 min. The 

absorbance of the resulting mixture was measured using 

photo colorimeter, Electronics India at 540 nm. 

Acarbose at various concentrations (0.1–0.5 mg/ml) 

was used as a standard. Without test (extract) substance 

was set up in parallel as control and each experiment 

was performed in triplicates
 
[22-24]. The results were 

expressed as percentage inhibition, which was 

calculated using the formula, 

 

Inhibitory activity (%) = (1−As/Ac) × 100, where, 

 

As is the absorbance in the presence of test substance 

and Ac is the absorbance of control. 

 

d)  In-vitro anthelmintic activity 

 

Adult Motility Assay (AMA) 

AMA was conducted on mature Pheretima 

posthuma worms following technique of the test was 

performed in 5cm diameter glass petridish [25-27]. A 

total of about 75 adult parasites were used in the study. 

Three concentrations of plant extract was employed 

plant. Five worms were exposed in triplicate to each of 

the following treatments in separate petridishes at room 

temperature (25–30°C).There were 5 groups as follows:  

 

 

 

Group I: Hydroalcoholic extract at10mg/mL 

Group II: Hydroalcoholic extract 25mg/ml 

Group III: Hydroalcoholic extract at 50mg/mL 

Group IV: Albendazole at 100mg (positive control); 

Group V: Water (negative control). 

 

The inhibitions of motility of worms were used 

as indication of worm mortality or paralysis. Motility of 

worms was observed and motile worms were counted at 

different time intervals till 7hrs post treatment. Worms 

not showing any motility were picked out and kept in 

lukewarm water at 40 ˚C for 10 minutes and, in case of 

revival in motility, the observed worms were counted as 

alive; otherwise, they were counted as dead. The 

paralytic time and the death time of all the worms were 

recorded and depicted in Table 5. 

 

RESULT AND DISCUSSIONS 
The hydroethanolic roots extract was then 

evaluated for phytochemical test to determine the 

phytoconstituents present in Impatiens balsamina. The 

screening was done for the presence of all the 

secondary metabolites, like alkaloids, carbohydrates, 

flavonoids, steroids, tannins and phenols, proteins and 

amino acids, glycosides, and saponins etc.  

 

All the results are shown in Table No. 3 

indicates the presence of carbohydrates, phenols, 

tannins, flavonoids, steroids, cardiac glycosides, 

anthraquinone glycosides, triterpenoids and saponins, 

while alkaloids, proteins, amino acids, coumarin 

glycosides have shown negative results. An effective 

means of lowering the levels of postprandial 

hyperglycaemia have been offered by alpha-amylase 

inhibitor. Therefore, to know its phytochemical 

compounds and anti-diabetic activity by using invitro 

models. It has been observed that the hydroethanolic 

root extract possessed antidiabetic activity, which is 

concentration-dependent i.e., with the increase in the 

concentration, there is an increase in the activity in a 

linear fashion. Five concentrations of the 

hydroethanolic root extract were taken at 0.1, 0.2, 0.3, 

0.4 and 0.5mg/ml, were tested for antidiabetic activity 

by Alpha-Amylase Inhibition method. The results are 

represented both by tabular way and graphical way 

indicating 27.07, 29.33, 50.66, 58.56 and 62.26 [Table 

no. 4 and figure no. 1] percentage inhibition at 0.1, 0.2, 

0.3, 0.4, 0.5mg/ml respectively. The extract has shown 

its IC₅₀ value at 0.316 mg/ml. Acarbose is used as a 

standard. It is an Alpha- glucosidase inhibitor, which 

lowers the postprandial blood Type-II diabetes mellitus. 

It delays the absorption of glucose thereby reducing the 

risk of macro vascular complications. Acarbose has 

shown alpha - amylase inhibition with IC₅₀ at 0.206 

mg/ml. The secondary metabolites present in the roots 

extract are mainly flavonoids, triterpenoids, tannins, 

anthraquinone glycosides which is responsible for its 

antidiabetic activity.   
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The in-vitro tests using free living stages of 

parasitic nematodes offer a means of evaluating the 

anthelmintic activity of new plant compounds. The 

death time was recorded as 81, 30 and 11 mins 

respectively. This indicates that with increase in 

concentration, there is an increase in the anthelmintic 

activity with 50mg/ml concentration showing the 

highest activity. Albendazole is used as a reference 

drug. The paralytic time and death time recorded for 

standard was 30 seconds and 1 minute respectively at 

100 mg/ml. The root extract has shown the presence of 

tannins and phenols which is mainly responsible to 

show its potent anthelmintic activity. 

 

In conclusion, Impatiens balsamina roots were 

collected to obtain the hydroethanolic extract by hot 

percolation process. The extract on preliminary 

investigation showed that it is reddish-brown in colour, 

with coffee-like smell and semi-solid consistency. The 

extract is basic and polar in nature obtained from 

solubility tests. Its qualitative phytochemical analysis 

shows the presence of secondary metabolites like 

carbohydrates, tannins and phenolic compounds, 

triterpenoids, steroids, flavonoids, saponin glycosides, 

cardiac glycosides and anthraquinone glycosides. 

Further investigation of pharmacological activities 

indicated that the extract have potent in vitro-

antidiabetic and anthelmintic activity. The antidiabetic 

activity was shown to be dose-dependent, showing 

maximum activity at 0.5 mg/ml with 62.26±0.435 

percent inhibition and IC50 value is 0.316±0.002 mg/ml, 

compared against Acarbose having IC50 value at 

0.206±0.001 mg/ml. The secondary metabolites being 

responsible are mainly flavonoids and anthraquinone 

glycosides.  

 

The extract has also shown potent anthelmintic 

activity, which is dose-dependent showing the highest 

activity at 50 mg/ml, compared against Albendazole as 

a reference drug. The secondary metabolite tannins and 

phenolic compounds are considered to be mainly 

responsible for this activity. These are only preliminary 

investigations, although more works have been done but 

still Future prospectives still prevails. 

 

Table-1: Preliminary screening of root extract of impatiens balsamina 

Preliminary screening Results 

Colour Reddish-brown 

Odour Coffee like smell 

Taste Characteristic 

State Semi-solid 

 

Table 2: Solubility tests of root extract of impatiens balsamina 

Solvent Observations Inferences 

Dimethyl sulphoxide Soluble Might be polar or non-polar 

Ethanol Sparingly Soluble Might be polar or non-polar 

Dimethyl Formamide Soluble Might be polar 

Carbon Tetrachloride Insoluble Might be polar 

Chloroform Insoluble Might be polar 

Petroleum Ether Insoluble Might be polar 

Water Soluble Polar 

 
Table 3: Phytochemical screening of impatiens balsamina 

 Tests Inference 

Carbohydrates + 

Phenols + 

Flavonoids  + 

Triterpenoids + 

Saponins + 

Steroids + 

Tannins + 

Glycosides + 

Anthraquinone glycosides + 

+ Positive; - Negative 
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Table-4: Antidiabetic activity of root extract of impatiens balsamina 

Sample Concentration 

(mg/ml) 

%inhibition IC₅₀ (mg/ml) 

Impatiens balsamina 0.1 

0.2 

0.3 

0.4 

0.5 

27.07±0.338 

29.33±0.196 

50.66±0.360 

58.56±0.241 

62.26±0.435 

 

 

0.316±0.002 

 

 

Acarbose 

(standard) 

 

0.1 

0.2 

0.3 

0.4 

0.5 

 

31.83±0.49 

48.86±0.288 

59.23±0.118 

66.93±0.190 

74.8±0.249 

 

 

0.206±0.001 

 

 

Table-5: Anthelmintic activity of root extract of impatiens balsamina 

Drugs Concentration 

(mg/ml) 

Average time(min) 

Paralysis Death 

Normal  - - 

 

 

Hydroethanolic extract (Impatiens balsamina roots) 

10 60±0.942 81±1.178 

25 22±0.471 30±0.471 

50 8±0.707 11±0.235 

Standard (Albendazole) 100 0.5±0.009 1±0.004 

 

 
Fig-1: Graph representing the Antidiabetic activity of Impatiens balsamina 

 

Comparison of antidiabetic activity between 

standard and root extract Acarbose(std.) Root extract of 

I. Balsamina 
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