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ABSTRACT

Objective: Helicteres isora Linn. roots have been reported to use in microbial infection, diabetes, dysentery colic, scabies, wound healing, and 
gastropathy. The main objective of this study was preliminary phytochemical screening of various fractions of H. isora roots.

Methods: In this study, pharmacognostic and phytochemical investigations on the various fractions of H. isora roots were carried out with the 
standard procedures.

Results: The pharmacognostic analysis revealed moisture content (0.18%), total ash (4%), acid insoluble ash (1%), and water soluble ash (1.5%). The 
qualitative phytochemical screening revealed the presence of alkaloids, amino acids, proteins, carbohydrates, flavonoids, cardiac glycosides, saponin, 
steroids, terpenoids, and tannins.

Conclusion: H. isora roots are a rich source of various biological active constituents. H. isora may be further investigated for the isolation of bioactive 
compound that could be developed into drug for the treatment of various human diseases.

Keywords: Helicteres isora, Pharmacognostic, Phytochemical, Roots.

INTRODUCTION

Medicinal plants are the richest bio-resource of drugs of the 
traditional system of medicine, modern medicines, nutraceuticals, 
food supplements, and chemical entities for synthetic drugs [1]. 
Plant based medicines initially dispensed in the form of a crude 
drugs such as tinctures, teas, poultices, powders and other herbal 
formulations, now serve as the basis of novel drug discovery [2], 
which are easily available, less expensive, safe and efficiently and 
rarely have side effects [3]. Medicinal plants are the good source of 
natural antioxidants. Helicteres isora, a medicinal plant was selected 
for the present research work.

H. isora Linn. (Sterculiaceae/Malvaceae), commonly known as “East India 
screw tree” in English and “Avartani” in Sanskrit, is a sub-deciduous herb 
or small tree, which occur, often gregariously, throughout India and in 
dry forests. Almost all parts of H. isora are used in a traditional medicinal 
system for curing various ailments. This plant contains dietary ascorbic 
acid, which plays a central role in the prevention of cancer [4]. Roots and 
bark of H. isora are expectorant, demulcent and are useful in colic, scabies, 
gastropathy, diabetes, diarrhea and dysentery [5]. H. isora possess 
various biological activities such as antidiabetic [6], hypolipidemic [7], 
antinociceptic [8], hepatoprotective [9], and cardiotonic [10] activities. 
Root juice of H. isora was claimed to be useful in fever, cough, asthma, 
stomach infections, and intestinal infections [11] and was also useful for 
healing of cuts, wounds [12], and scabies. Betulinic acid, daucosterol, 
sitosterol, isorin [13], cucurbitacin B, and isocucurbitacin B were isolated 
from the roots of H. isora [14]. Bark showed a significant hypoglycemic 
effect [15] and lowering effect of hepatic enzymes [16]. Fruits were used 
in alleviating griping and flatulence [17] and also showed antispasmodic 
effects [18].

This study deals with the roots of H. isora, which has been reported 
as a medicinal plant having various ethnobotanical uses, but 
not yet thoroughly explored. The first and important step is the 
characterization of various physicochemical parameters, powder 
characterization, and phytochemical screening of H. isora has been 
included here.

METHODS

Ferric chloride, n-nitrobenzene, and hydrochloric acid were 
purchased from HI-MEDIA (Mumbai). Ethyl acetate, Glacial Acetic 
acid, and Sulfuric acid were purchased from RANKEM (Gurgaon, 
Haryana). Phloroglucinol, sodium nitroprusside, petroleum ether, 
and potassium iodide were purchased from MERCK (U.S.A). Millon’s 
reagent, dragendorff reagent, and chloroform were procured from 
CDH (New  Delhi). α-Naphthol and pyridine were purchased from 
SRL (Gurgaon). Fehling solution A and B, lead acetate, and sodium 
hydroxide were procured from Qualigens, Thermo Fisher Scientific 
India Private Ltd. (Mumbai)). All other chemicals used in this study 
were of analytical grade.

Experimental plant: H. isora
Roots of H. isora were collected from Shiwalik range of Uttar Pradesh. 
The plant was authenticated by Botanist of Krishi Vigyan Kendra, 
Banasthali University, Banasthali, Tonk district.

Preparation of H. isora fractions
The H. isora roots were washed, shade dried, and subjected to size 
reduction to a coarse powder using an electric grinder. The powder 
was extracted with different solvents ranging from nonpolar to polar 
(petroleum ether, benzene, chloroform, ethyl acetate, ethanol, and 
distilled water) and hydroethanol in Soxhlet. These extracts were 
concentrated using rotary evaporator and stored at 4°C in airtight 
containers for further experimental studies, and the extractive values 
of all extracts were calculated in % yield.

Determination of moisture content and total solid content
Root powder (1 g) was weighed and placed in petri-dish. Dried in oven 
at 105°C for 1 hr, then cooled in desiccators, loss in weight was recorded 
as moisture content [19].

Total solid content was determined by the following formula:

Total solid (%) = 100 – moisture content (%).
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Determination of extractive values of H. isora root
Determination of alcohol soluble extractive values
Plant powder (5 g) was weighed and transferred to a conical flask with 
100 ml ethyl alcohol (90%). This mixture was kept aside for 24 hrs with 
frequently shaking, then filtered and filtrate was collected, transferred 
to a weighed, thin porcelain dish. Evaporated to dryness on a water bath 
and dried completely in an oven at 90°C and kept in desiccators to cool. 
The percentage w/w of extractive with reference to air dried drug was 
calculated [19].

Determination of water soluble extractive value
Plant powder (5  g) was mixed with 100  ml chloroform:water (1:99). 
This mixture was allowed to stand for 24 hrs with frequently shaking, 
then the filtrate was collected, transferred to a weighed, thin porcelain 
dish. The filtrate was evaporated on a water bath, dried completely 
in an oven at 90°C and cooled in desiccators. The percentage w/w of 
extractive with reference to air dried drug was calculated [19].

Determination of ash content
Residue of the crude drugs after incineration contains mostly inorganic 
salts (contain inorganic radicals like-phosphates, carbonates and 
silicates of sodium, potassium, magnesium, and calcium) known as 
ash [19].

Total ash content
Carbon and organic matter present in the plant is converted to ash 
at temperature 450°C. It contains mostly carbonates, phosphates, 
silicates, and silica. The powder is incinerated by gradually increasing 
the heat in a muffle furnace up to 450°C until complete burn and 
having constant weight. After complete incineration, it was kept 
in a desecrator. The total ash content was calculated in terms of 
percentage.

Calculation:
Total ash value of the sample = 100(Z−X)/Y
X = Weight of the empty dish, Y = Weight of the drug taken, Z = weight of 
dish+ash (after complete incineration).

Acid insoluble ash values
Proceed as per the steps mentioned in the procedure for the 
determination of total ash value of a crude drug. Dilute hydrochloric 
acid (25 ml) mixed with total ash and boil on burner for 5 minutes. Filter 
through the ash-less filter paper and wash the residue twice with hot 
water. Ash residue with filter paper in crucible put into the incinerator 
for complete incineration until complete carbon has been removed. 
Cool in desiccator, and after weighing the residue, acid insoluble ash 
values of the plant was calculated.

Water soluble ash values
Proceed as per the steps mentioned in the procedure for the 
determination of total ash value of a crude drug. Distilled water (25 ml) 
mixed with total ash and boiled on burner for 5 minutes. Filter through 
the ash-less filter paper and washed the residue twice with hot water. 
Ash residue with filter paper in crucible put into the incinerator 
for complete incineration until constant weight obtained. Cool in 
desiccator, and after weighing the residue, water soluble ash values of 
plant was calculated.

Fluorescent analysis of H. isora roots
H. isora root powder was taken into clean and dried Petri-dishes. To 
each petri-dish 3-5 ml of various solvents like methanol, ethanol, water, 
glacial acetic acid, chloroform, sulfuric acid, hydrochloric acid, nitric 
acid, and sodium hydroxide, nitrogen hydroxide, potassium hydroxide, 
ferric chloride, and iodine solution were added separately. Then, all the 
Petri-dishes were allowed to stand for few minutes (20-25  minutes) 
after the proper mixing. After that, all the plates were observed under 
the ultraviolet (UV) and visible light and colors were recorded for 
further comparison [20].

Phytochemical screening
Qualitative phytochemical analysis of H. isora root extracts was carried 
out using standard procedures.

Test for alkaloids [21]
Dragendorff ’s test
Alkaloids (present in plant extract) give reddish brown precipitate with 
Dragendorff’s reagent (potassium bismuth iodide solution).

Mayer’s test
Alkaloids (present in plant extract) give cream color precipitate with 
Mayer’s reagent (potassium mercuric iodine solution).

Hager’s test
Alkaloids (present in plant extract) give yellow precipitate with Hager’s 
reagent (saturated solution of picric acid).

Wagner’s test
Alkaloids (present in plant extract) give reddish brown precipitate with 
Wagner’s reagent (Iodine-potassium iodide solution).

Tannic acid test
Alkaloids give buff color precipitate with tannic acid solution.

Test for amino acids [21]
Millon’s test
To the plant extract added Millon’s reagent (about 2 ml), the appearance 
of white precipitate indicates the presence of amino acids.

Ninhydrine test
To the plant extract (sample) ninhydrin solution was added, boiled and 
then the appearance of violet color indicates presence of amino acid.

Test for proteins [22]
Biuret reaction
To alkaline solution of protein (2  ml), a dilute solution of copper 
sulfate is added. A  red or violet color is formed with peptides 
containing at least two peptide linkages. A  dipeptide does not 
respond this test.

Xanthoproteic reaction
Protein usually forms a yellow color on warming with concentrated 
nitric acid. This color becomes orange when the solution is made 
alkaline. The color is due to nitration of aromatic ring containing amino 
acids like phenylalanine and tyrosine.

Ninhydrin test
To the plant extract (sample), alcoholic solution of ninhydrin was added 
and boiled; the appearance of red to violet color indicates the presence 
of amino acid.

Nitroprusside test
Protein containing sulfur atom form red color with nitroprusside 
solution.

Lead sulfide test
Alkaline solution of sulfur containing protein, on addition of lead 
acetate, produces a black precipitate.

Test for carbohydrates
Molisch’s test
To the test sample (2-3 ml) added few drops of alcoholic alpha-naphthol 
solution, shake well and then added few drops of concentrated H2SO4 
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from side of the test tube, the appearance of purple to violet color ring 
at the junction indicate the presence of carbohydrates [21,23].

Test for monosaccharide
Barfoed’s test
An equal volume of Barfoed’s reagent and test solution mixed well and 
heat for 1-2  minutes. in a boiling water bath, then cool, appearance 
of red precipitate indicate the presence of monosaccharide in plant 
extract [23].

Test for reducing sugar
Fehling’s test
Mix Fehling’s solution A (1 ml) and Fehling’s solution B (1 ml), boiled 
for 1 minute added equal volume of test sample. Heat in a boiling 
water bath for 5-10 minutes appearance of first a yellow, then brick 
red precipitate indicate the presence of reducing sugar in plant 
extract [23].

Benedict’s test
Mix equal volume of Benedict’s reagent and test sample in test tube, 
heat in a boiling water bath for 5  minutes. Solution appears green, 
yellow or red depending on amount of reducing sugar present in plant 
extract [23].

Test for pentose sugar
Pholoroglucinol test
Mix equal amount of test sample and hydrochloric acid, added a crystal 
of pholoroglucinol. Observation of red color showed the presence of 
pentose sugar in plant extracts [23].

Test for hexose sugar [23]
Selwinoff test (for ketohexose like fructose)
Mix Selwinoff’s reagent (3  ml) and test solution (1  ml) and heat in 
boiling water bath for 1-2 minutes. Red color is formed.

Tollen’s phloroglucinol test for galactose
Mix concentrated hydrochloric acid (2.5 ml) and 0.5% phloroglucinol 
(4 ml) and added 1-2 ml test sample. Yellow to red color appears.

Cobalt-chloride test
Mix test sample (3 ml) with cobalt chloride (2 ml), boiled and cooled, 
then added few drops of sodium hydroxide solution. Solution appears 
greenish blue (glucose) or purplish (fructose) or upper layer greenish 
blue and lower layer purplish (mixture of glucose and fructose).

Test for flavonoids
Shinoda test
To the test, solution added few magnesium turnings and dropwise 
concentrated hydrochloric acid, pink scarlet, crimson red and 
occasionally green to blue color appears after few minutes [21].

Lead acetate test
The extracts were treated with lead acetate solution. The formation of 
yellow precipitate confirmed the presence of flavonoids [23].

Alkaline reagent test
To the test solution, added few drops of nitrogen hydroxide solution, 
formation of intense yellow color, which turns to colorless on 
the addition of few drops of dilute acid, indicates the presence of 
flavonoids [21].

Zinc hydrochloride test
To the test solution, added a mixture of zinc dust and concentrated 
hydrochloric acid. It gives red color after few minute [21].

Vanillin hydrochloric acid test
To the alcoholic solution of a flavonoid (plant extract), vanillin-
hydrochloric reagent is added. A pink color is formed [22].

Test for fats and fixed oil
Copper sulfate test
Treat test sample (5 drops) with 1% copper sulfate solution (1  ml), 
then added 10% sodium hydroxide solution. A  clear blue solution 
is obtained which show glycerin is present in the sample. The cupric 
hydroxide formed in the reaction does not precipitate out as it is soluble 
in glycerin [21].

Paper test
Filter paper gets permanently stained with oils [23].

Test for cardiac glycosides
Keller-Killiani test (test for deoxysugars)
To the plant extract (2  ml), glacial acetic acid, one drop of 5% ferric 
chloride and concentrated sulfuric acid was added. Reddish brown 
color obtained at junction of the two liquid layers and upper layer 
appear blue-green, indicate the presence of cardiac glycosides [23].

Baljet test
The plant extract solution was treated with picric acid or sodium 
picrate, the appearance of orange color indicates the presence of 
cardiac glycosides [21].

Legal’s test
The plant extract solution was treated with pyridine (1 ml) and added 
sodium nitroprusside solution (1  ml), the appearance of pink to red 
color indicates the presence of cardiac glycosides [23].

Test for anthraquinone glycosides
Borntrager’s test
To the plant extracts (3 ml), added dilute sulfuric acid, boiled and filtered. 
To cold filtrate, added equal volume of benzene or chloroform, shake 
well and separate the organic solvent. Added ammonia, ammoniacal 
layer turns pink or red showed the presence of anthraquinone 
glycosides in the plant extract [23].

Test for saponin glycosides
Froth formation test
Place 2  ml plant extract with water in a test tube, shake well, stable 
froth (foam) is formed showed the presence of saponin glycosides in 
the plant sample [21].

Test for cynogenic glycosides
Guignard reaction or sodium-picrate test: Soak a filter paper strip 
first in 10% picric acid, then in 10% sodium carbonate and dry it. In a 
conical flask place moistened powder drug (plant extract), cork it and 
place the above filter paper strip in the strip in cork. The filter paper 
turns brick red or maroon showed the presence of cynogenic glycosides 
in the plant sample [23].

Test for steroids and terpenoids
Salkowski test
Plant extracts (sample) were treated with few drops of concentrated 
sulfuric acid, red color at lower layer indicates the presence of steroids 
and formation of yellow colored lower layer indicates the presence of 
triterpenoids [21].

Liebermann-Burchard test
Plant extracts were treated with few drops of acetic anhydride, boiled 
and cooled. Then added concentrated sulfuric acid from the side wall of 
the test tube, brown ring formed at the junction of two layers and upper 



Asian J Pharm Clin Res, Vol 9, Suppl. 2, 2016, 96-101
	 Sharma and Chaudhary	

99

layer turns green which shows the presence of steroids and formation 
of deep red color indicates the presence of triterpenoids [21].

Zimmermann test
A mixture of plant extract and m-dinitrobenzene in the presence of an 
alkali on heating gives violet color, which faded after dilution for 3-oxo 
steroids and triterpenes [22].

Tests for tannins and phenols
Ferric chloride test
Plant extract was treated with ferric chloride solution, blue color 
appears if hydrolysable tannins were present and green color appears 
if condensed tannins were present [21].

Gelatin test
To the plant extract, 1% gelatin solution containing 10% sodium 
chloride was added. Formation of precipitate indicates the presence of 
tannins or phenols [21].

Test for chlorogenic acid (ammonia test)
Plant extracts were treated with aqueous ammonia and exposed to air 
gradually, green color was developed [21].

Lead acetate test
The extracts were treated with lead acetate solution. The formation of 
white precipitate confirmed the presence of phenols and tannins [23].

Diluted nitric acid test
The extracts were treated with diluted nitric acid solution after that 
the appearance of reddish to brown color confirmed the presence of 
phenols and tannins [23].

Silver nitrate (AgNO3) test
The extracts were treated with one drop of ammonium hydroxide and 
excess 10% silver nitrate solution, and heat for 20 minutes in boiling 
water bath. White precipitate observed, and then dark silver mirror 
deposits on wall of test tube indicate the presence of phenols and 
tannins [23].

RESULTS

Yield of various extracts of H. isora in % (w/w)
Yield of the various extracts from the plant was mainly dependent on the 
type of solvent used in the extraction procedure. The percentage yield 
of the six extracts (petroleum ether, benzene, chloroform, ethyl acetate, 
ethanol, and distilled water) of H. isora roots are summarized in Table 1. 
The % yield was high in aqueous extract (19.46%) whereas, petroleum 
ether extract had showed minimum % yield as 0.5%. Primarily water 
was used as a solvent by traditional healers or practitioners.

Pharmacognostic evaluation of various extracts of H. isora
Ash content determination was a very important parameter for 
the authentication and purity of plant sample. Total ash, water 
soluble, and acid insoluble ash was found to be 4%, 1.5%, and 1%, 
respectively. Total ash includes both non-physiological ash (residue 
of extra matter that adhering to the plant surface) and physiological 
ash (plant tissue itself). Acid soluble ash measures the amount of 
silica, sand and siliceous earth present with plant material [24]. The 
alcohol and water soluble extractive values determination also play an 
important role in crud drug evolution. More extractive values indicate 
less adulteration and correct processing with more purity of sample. 
Alcohol soluble extractive value (12.80%) proved to be less than water 
soluble extractive value (18.93%). These indicate that H. isora roots 
constituents were more extracted with water due to more solubility in 
comparison to alcohol. Deterioration of drug was affected by various 
factors and most important was moisture content. Moisture content 

was inversely proportional to the stability of drugs. Roots of H. isora 
showed 0.18% moisture content, so it is more stable (Table 2).

Fluorescence analysis of H. isora  root powder
The observed results of H. isora roots with various solvents and 
chemical reagents are summarized in Table  3. The root powder of 
H. isora showed the presence of florescent compound.

Qualitative phytochemical screening
Various phytoconstituents were tested in various extracts of H. isora 
roots with standard procedures and results are summarized in Table 4. 
According to the observed results, aqueous extract of H. isora possess 

Table 1: Percentage yield of various extracts of Helicteres isora 
roots

S. No Extracts % Yield
1 PEHI 0.5±0.021
2 BEHI 0.75±0.042
3 CEHI 1.28±0.205
4 EAEHI 1.62±0.926
5 EEHI 4.88±0.601
6 AEHI 19.46±1.001
7 HEEHI 11.13±0.902
PEHI: Petroleum ether extract of Helicteres isora, BEHI: Benzene extract of 
Helicteres isora, CEHI: Chloroform extract of Helicteres isora, EAEHI: Ethyl 
acetate extract of Helicteres isora, EEHI: Ethanolic extract of Helicteres isora, 
AEHI: Aqueous extract of Helicteres isora, HEEHI: Hydroethanolic extract of 
Helicteres isora

Table 2: Data for various pharmacognostic parameters of 
Helicteres isora roots

S. No Parameters % (w/w)
1 Moisture content 0.18
2 Total solid content 99.82
3 Alcohol soluble extractive value 12.80
4 Water soluble extractive value 18.93
5 Total ash value 4.00
6 Acid insoluble ash value 1.00
7 Water soluble ash value 1.50

Table 3: Fluorescence analysis of Helicteres isora root powder

S. No Plant sample UV light Day light
1 Powder as such Light brown Light brown
2 Powder+concentrated Hcl Light brown Yellowish brown/

yellowish cream
3 Powder+Concentrated 

HNO3

Light yellow Sunset yellow/
orange

4 Powder+Concentrated 
H2SO4

Dark red Blackish 
muhroon

5 Powder+glacial acetic acid White Light yellow
6 Powder+5% NaOH Yellowish 

orange
Light yellow

7 Powder+5% KOH Sunset yellow Light yellow
8 Powder+1 N NaOH in 

methanol
Light purple Light milky green

9 Powder+1 N NaOH in 
water

Brown Reddish brown

10 Powder+50% Hcl Light purple Light brown
11 Powder+50% HNO3 Light yellow Yellowish orange
12 Powder+chloroform Creamy white Muddy
13 Powder+ethanol Milky white Milky white
14 Powder+5% ferric 

chloride solution
Dark green Yellowish green

15 Powder+5% Iodine 
solution

Dark brown Dark reddish 
brown
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all the constituents. Tannins, pentose sugar, hexose sugar, steroids, 
terpenoids, flavonoids, and alkaloids were present in all extracts. 
Proteins were present in all extracts except benzene extract. All extracts 
possess fats and fixed oil except ethyl acetate extract of H. isora. Only 
ethanol, aqueous and hydroethanolic extracts show the presence of 
amino acids.

DISCUSSION

This study deals with the roots of H. isora, a medicinal herb. According 
to this study, water extract of this plant parts was found to be certainly 
much better than other extracts in the % yield. This may be due to the 
better solubility of the active compound in polar solvents [25]. The 
results also showed the presence of various chemical constituents that 
showed florescence phenomena in the of H. isora root powder. Some 
constituents like alkaloids (berberine) showed florescence in the UV 
light due to the production of derivatives using different chemical 
reagents, but normally do not florescence in day light. Many substances 
only show florescence when treated with a different reagent, but 
they themselves are not florescent. Hence, some plant drugs are 

often determined qualitatively with florescent analysis and this is 
an important parameter of pharmacognostic evaluation [26]. This 
florescent method is more sensitive for the analysis of pharmaceutical 
samples [27]. To understand the nature of florescence emission from 
the sample with different reagents, the phytochemical analysis of the 
sample was compared. The comparative analysis clearly proved a 
correlation between the florescence behavior and compounds present 
in the sample. Flavones are light yellow in aqueous solution under UV 
light turns to bright yellow in alkaline solution. Terpenoids (sapogenins) 
exhibit yellow green florescence under UV light [28]. Least florescence 
was shown by fixed oil and fats but waxes more strongly florescence 
under UV light [27,29].

Phytochemical screening of plant sample is very important parameter 
because it provides wide information for the therapeutic agent discovery 
and finds the new rich source of economical compounds like tannins, 
gums, flavonoids and saponin [30]. Alkaloids present in plant sample 
are responsible for antitumor, antimicrobial and antiinflammatory 
properties [31]. Due to the presence of flavonoids and tannins plant 
sample possess antibacterial, antifungal, antiparasitic, astringent, 

Table 4: Phytochemical screening of various extracts of Helicteres isora root

Compounds Test name PEHI BEHI CEHI EAEHI EEHI AEHI HEEHI
Alkaloids Dragendorff’s test + ‑ ‑ ‑ + ‑ +

Mayer’s test ‑ ‑ ‑ ‑ ‑ + ‑
Hager’s test ‑ ‑ ‑ ‑ ‑ ‑ ‑
Wagner’s test ‑ ‑ + ‑ ‑ ‑ ‑
Tannic test ‑ + ‑ + + ‑ ‑

Amino acids Millon’s test ‑ ‑ ‑ ‑ ‑ ‑ ‑
Ninhydrin test ‑ ‑ ‑ ‑ + + +

Proteins Biuret reaction ‑ ‑ ‑ ‑ ‑ ‑ ‑
Xanthroprotective reaction + ‑ + + + + +
Ninhydrin test ‑ ‑ ‑ ‑ + ‑ +
Nitroprusside test ‑ ‑ ‑ ‑ ‑ ‑ ‑
Lead sulfide test ‑ ‑ ‑ ‑ ‑ ‑ ‑

Carbohydrates Molish’s test ‑ ‑ ‑ ‑ ‑ ‑ ‑
Test for reducing sugar
Fehling’s test ‑ ‑ + ‑ ‑ ‑ ‑
Benedict test ‑ + + ‑ + + +
Test for monosaccharides
Barfoed’s test ‑ ‑ + ‑ + + +
Test for pentose sugar
Pholoroglucinol test + + + + + + +
Test for hexose sugar
Selwinoff test (for ketohexose like fructose) ‑ ‑ ‑ ‑ ‑ ‑ ‑
Tollen’s phloroglucinol test for galactose + + + + + + +
Cobalt‑chloride test ‑ ‑ ‑ ‑ ‑ + +

Flavonoids Shinoda test ‑ ‑ ‑ ‑ ‑ ‑ ‑
Lead acetate test ‑ ‑ + ‑ ‑ + +
Alkaline reagent test + ‑ ‑ + + ‑ ‑
Zinc HCl test ‑ + ‑ ‑ ‑ + ‑
Vanillin HCl test ‑ ‑ ‑ ‑ ‑ ‑ ‑

Fat and fixed oils Copper sulfate test + + + ‑ + + +
Paper test ‑ ‑ ‑ ‑ ‑ + +

Cadiac glycosides Keller‑killiani test (for deoxysugars) ‑ ‑ ‑ ‑ + ‑ +
Baljet test ‑ + + ‑ + + +
Legal’s test (for anthraquinone glycosides) ‑ ‑ + ‑ ‑ ‑ ‑
Borntrager’s test ‑ ‑ ‑ ‑ ‑ + ‑

Saponin glycosides Froth formation test ‑ + ‑ + ‑ + ‑
Cynogenic glycosides Guignard reaction or sodium picrate test ‑ ‑ ‑ ‑ ‑ ‑ ‑
Steroids and terpenoids Salkowski reaction (steroids) + + + + + + +

Salkowski reaction (terpenoids) + + + + ‑ ‑ ‑
Zimmermann test ‑ ‑ ‑ ‑ ‑ ‑ +
Liebermann‑Burchard reaction ‑ ‑ ‑ + + + ‑

Tannins FeCl3 test ‑ ‑ ‑ ‑ + + +
Ammonia test (for chlorogenic acid) ‑ ‑ ‑ ‑ ‑ ‑ ‑
Lead acetate test + + ‑ + + + +
Dilute HNO3 test ‑ + + ‑ + + +
AgNO3 test ‑ ‑ ‑ ‑ + + ‑

PEHI: Petroleum ether extract of Helicteres isora, BEHI: Benzene extract of Helicteres isora, CEHI: Chloroform extract of Helicteres isora, EAEHI: Ethyl acetate extract of 
Helicteres isora, EEHI: Ethanolic extract of Helicteres isora, AEHI: Aqueous extract of Helicteres isora, HEEHI: Hydroethanolic extract of Helicteres isora
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antioxidant, antimicrobial, anthelmintic activities, and also regenerate 
the beta cells that are damaged in the diabetic rats [32-35]. Tannins 
are also used as healing agent in burns, leucorrhea, inflammation, 
gonorrhea, pile, and antidote [36,37]. The presence of saponin in the 
plant sample conform the medicinal properties of the plant. Saponins 
are responsible for the inflammatory and hypocholesterolemic 
activity of the medicinal plant. Plant acts as an antiseptic, stimulant, 
anthelmintic, diuretic and counter-irritant due to the presence of 
terpenoids [38]. Flavonoids, sterols, phenolic acids, terpenoids, 
glycosides, and alkaloids are responsible for the antidiabetic activity of 
medicinal plant [36,38,39]. Therefore, the roots of H. isora are important 
it possesses various biological activities and medicinal properties due 
to the presence of various phytoconstituents.

CONCLUSION

In conclusion, the phytochemical analysis shows the presence 
of flavonoids, tannins, saponin, alkaloids, amino acids, proteins, 
carbohydrates, steroids, terpenoids, and fats in the H. isora roots 
that support the traditional use of the plant in the management of 
various ailments. Information regarding chemical constituents and 
physicochemical characteristics of H. isora roots would be useful for 
standardization and formulation of herbal drugs for the treatment of 
various diseases.
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