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INTRODUCTION 

The plant chemicals that protect plant cells from 

environmental hazards such as pollution, stress, draught, 

UV exposure and pathogenic attack are called as 

bionutrients or phytochemicals.
[1-2]

 More than 4,000 

phytochemicals have been cataloged and about 150 

phytochemicals have been studied in detail.
[3]

 These 

bionutrients (phytoconstituents) are classified on the 

basis of their protective function, physical and chemical 

characteristics.
[4]

 They accumulate in different parts of 

the plants such as in roots, leaves, flowers, fruits and 

seeds.
[5]

 They are of two types namely primary and 

secondary metabolites based on their role in plant 

metabolism. Primary constituents include the common 

sugars, aminoacids, proteins, purines and pyrimidines of 

nucleic acids, chlorophyll etc. and secondary constituents 

are the remaining phytoconstituents such as alkaloids, 

terpenes, flavonoids, ligans, steroids, saponins, 

phenolics, flavonoids and glucosides.
[6]

 Premna is a 

promising genus which is used to treat diseases like 

rheumatism, asthma, dropsy, cough, obesity, boils and 

cancer. Premna genus belongs to the family Verbenaceae 

which is widely distributed in tropical and subtropical 

regions of Asia, Africa, Australia, and the Pacific 

Island
[7]

 and Premna latifolia var. mollissima is endemic 

to the peninsula.
[8]

 Premna latifolia var. mollissima is a 

large straggling shrub reaching up to a height of 25 ft. 

and has cordate leaves with shortly acuminate apex.  

 

 

 

 

 

MATERIALS AND METHODS 

Collection and identification of the study plant 

sample 

The aerial parts of Premna latifolia var. mollissima were 

collected from the coastal areas of Kandalloor village, 

Alappuzha District, Kerala State. The plant material was 

identified and authenticated taxonomically with the help 

of the local flora
[9] 

and Botanical Survey of India, 

Southern Regional Centre, Coimbatore, Tamil Nadu, 

India. The herbarium specimen number in BSI is 

‘BSI/SRC/5/23/2012-13/Tech.401’. 

 

Preparation of   the extracts 

The air dried and coarsely powdered plant material was 

extracted successively with the help of a Soxhlet 

apparatus by using different solvents in the increasing 

order of polarity [Petroleum ether (60-80
o
C), Benzene 

(60
o
C), Chloroform (60

o
C) Ethanol (78

o
C) and water 

(100
o
C)]. The extracts obtained were condensed and 

stored for future purposes. 

 

Qualitative phytochemical analysis  

Phytochemical screening of different successive solvent 

extracts were carried out by following the standard 

methods.
[10]

 Carbohydrates, proteins and aminoacids, 

alkaloids, anthroquinones, flavonoids, glycosides, 

phenols and tannins, saponins, steroids and sterols, 

triterpenoids and volatile oil were qualitatively analyzed. 

 

Tests for carbohydrates 
a) Fehling’s test: Five ml of Fehling’s solution was 

added to 2 ml of each extract separately and boiled 
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in a water bath. The formation of yellow or red 

precipitate indicates the presence of reducing sugars. 

b) Iodine test: Two ml of dilute iodine solution was 

added to each extract. The appearance of blue colour 

indicates the presence of starch. 

 

Tests for proteins and amino acids 

a)  Biuret test:1 ml of each extract, equal volume of 40% 

sodium hydroxide solution and 2 drops of 1% copper 

sulphate were added separately. The appearance of violet 

colour indicates the presence of proteins. 

b) Ninhydrin test: 5 ml of each extract, 2 drops of freshly 

prepared 0.2% ninhydrin reagent was added separately 

and heated. The appearance of pink or purple colour 

indicates the presence of proteins, peptides or amino 

acids. 

 

Tests for alkaloids 

a) Dragendroff’s reagent: To 1 ml of each extract, 1 ml 

of Dragendroff’s reagent was added. The appearance of 

orange red precipitate indicates the presence of alkaloids. 

b) Wagner’s reagent: To 1 ml of each extract, a few 

drops of   Wagner’s reagent was added and the formation 

of a reddish brown precipitate indicates the presence of 

alkaloids. 

a) Mayer’s reagent: To 1 ml of each extract, 2 ml of 

Mayer’s reagent was added. Appearance of dull white 

precipitate indicates the presence of alkaloids. 

 

Borndragers test for anthroquinones 

a)  5 ml of each extract was added with 10 ml of 

benzene. The mixture was shaken and the appearance of 

a pink, red or violet colour in the lower phase indicates 

the presence of free anthroquinones. 

b) For combined anthroquinones, 5ml of each extract 

was boiled with 10 ml of aqueous sulphuric acid and 

filtered while hot. The filtrate was shaked with 5 ml of 

benzene and the organic layer was separated. To half of 

its own volume, 10 per cent ammonia solution was 

added. A pink, red or violet colour in the ammonia phase 

(lower layer) indicates the presence of anthroquinone 

derivatives in the extract. 

 

Tests for flavonoids 

a) Shinoda test: To 1 ml of each extract, magnesium 

turnings and 1-2 drops of concentrated hydrochloric 

acid were added. Formation of pink colour indicates 

the presence of flavonoids. 

b) To 1 ml of each extract, 1 ml of neutral ferric 

chloride was added. Appearance of brown colour 

confirms the presence of flavonoids. 

c) To 0.5 ml of each extract, few drops of lead acetate 

solution were added. Yellow coloured precipitate 

indicates the presence of flavonoids. 

 

Tests for glycosides 

a) Legal test: Each extract was dissolved in pyridine 

and freshly prepared sodium nitro prusside solution 

was added. The formation of pink to red colour 

indicates the presence of glycosides. 

b) Keller killani test:  Each extract was added with 

acetic acid containing traces of ferric chloride and 

transferred to a test tube containing sulphuric acid. 

Formation of a reddish brown colour, at the junction, 

which gradually turned to blue, confirms the 

presence of glycosides. 

 

Tests for tannins and phenolic compounds 

a) To 1 ml of each extract, few ml of 5% neutral ferric 

chloride was added. The development of a dark 

bluish black colour indicates the presence of tannins. 

b) To 1 ml of each extract, few ml of gelatin solution 

was added. The formation of a white precipitate 

reveals the presence of tannins and phenolic 

compounds. 

c) A small quantity of each extract was dissolved in 0.5 

ml of 20% sulphuric acid solution followed by 

addition of few drops of aqueous sodium hydroxide 

solution; it turns blue in the presence of phenols. 

 

Test for saponins (Foam test) 

a) About 1 ml of alcoholic extract was diluted with 20 

ml of distilled water and was shaken in a graduated 

cylinder for 15 min. The formation of 1 cm layer of 

foam indicates the presence of saponins. 

b) 5 ml of each extract was taken in a test tube and few 

drops of 5% sodium bicarbonate solution were 

added. The mixture was shaken vigorously and kept 

for 3 min. Formation of honey comb like froth 

shows the presence of saponins. 

 

Tests for steroids and sterols  
a) Salkowski’s test: Each extract was dissolved in 2 ml 

of chloroform and equal volume of concentrated 

sulphuric acid was added along the sides of the test 

tube. The upper layer turns red and lower layer turns 

yellow with green fluorescence, indicating the 

presence of the steroids and sterol compounds, in the 

extract. 

b) Libermann - Burchard’s test: Each extract was 

dissolved separately in 2 ml of chloroform to which 

10 drops of acetic anhydride and 5 drops of   conc. 

sulphuric acid were added and mixed. The change of 

red colour through blue to green indicates the 

presence of steroids. 

 

Test for terpenoids 

a) Libermann - Burchard’s test: The extracts were 

dissolved in 2 ml of chloroform and 10 drops of 

acetic anhydride and 5 drops of concentrated 

sulphuric acid were added. Appearance of red to 

violet colour indicates the presence of terpenoids. 

 

Test for volatile oil 

A drop of concentrated extracts was pressed in-between 

two filter papers and kept undisturbed. Oil stains on the 

paper indicate the presence of oils and fats. 
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Quantitative phytochemical studies 

Determination of total phenolics and tannins.
[11-12]

 

Ten microlitre aliquots of the extracts (10 mg / 2 ml) 

were taken in test tubes separately and made up to the 

volume of 1 ml with distilled water. Then 0.5 ml of 

Folin-Ciocalteau phenol reagent and 2.5 ml of sodium 

carbonate solution (20%) were added sequentially in 

each tube. Soon after vortexing the reaction mixture, the 

test tubes were placed in dark for 40 min and the 

absorbance was recorded at 725 nm against the reagent 

blank. The analysis was performed in triplicate and the 

results were expressed as tannic acid equivalents. 

 

Using the same extract the tannins were estimated after 

treatment with Poly Vinyl Poly Pyrrolidone 

(PVPP).100mg of PVPP was weighed into a 100 x 12 

mm test tube and to this 1 ml distilled water and then 1 

ml of the sample extract was added. The content was 

vortexed and kept in the test tube at 4°C for 4 Hrs. Then 

the sample was centrifuged (3000 rpm for 10 min at 

room temperature) and the supernatant was collected. 

This supernatant has only simple phenolics other than 

tannins (the tannins would have been precipitated along 

with the PVPP). The phenolic content of the supernatant 

was measured and expressed as the content of non-tannin 

phenolics on a dry matter basis. From the above results, 

the tannin content of the sample was calculated as 

follows: 

Tannin (%) = Total phenolics (%) - Non-tannin 

phenolics (%) 

 

Determination of total flavonoid contents  

0.5ml aliquot of appropriately (10mg / 2ml) diluted 

sample solution was mixed with 2ml of distilled water 

and subsequently with 0.15ml of 5% NaNO2 solution. 

After 6 minutes, 0.15ml of 10% AlCl3 solution was 

added and allowed to stand for 6 min and then 2ml of 4% 

NaOH solution was added to the mixture. Immediately, 

water was added to bring the final volume to 5ml, and 

then the mixture was thoroughly mixed and allowed to 

stand for another 15min. Absorbance of the mixture was 

determined at 510nm versus water blank. The results 

were expressed as rout in equivalent. 

 

Mineral studies
[13]

 
The macro and micro nutrient analysis were carried out 

using Atomic Absorption Spectrophotometer (Model 

ECIL AAS 4127).  

 

Estimation of Vitamins 

Vitamin C (Citric acid), Vitamin B1 (Thiamine), Vitamin 

B2 (Riboflavin), Vitamin B3 (Niacin), Vitamin B6 

(Pyridoxine) and Vitamin B12 (Cyanocobalamin) contents 

were determined using standard methods.
[14]

 

 

RESULTS AND DISCUSSION 

The results of the present study reveals that the ethanolic 

extract taken from the aerial parts of Premna latifolia 

var. mollissima showed maximum number of 

components such as terpenoids, alkaloids and phenolics  

which are having antimicrobial activity and flavonoids 

possessing wound healing activity.
[15]

 Previous studies 

reported that the stem bark of Premna latifolia showed 

the presence of iridoid glucosides and geniposidic 

acid.
[16,17] 

Another reports revealed the presence of 

carbohydrates, proteins, phenols, oils, fats, terpenoids, 

steroids, saponins, flavonoids, alkaloids and tannins.
[16,18]

 

Phytochemical analysis on the bark of Premna 

integrifolia revealed the presence of alkaloids, tannins 

and phenolic compounds in petroleum ether, chloroform 

and ethyl acetate.
[19]

 Table: 1 showed the result of 

qualitative screening of bionutrients from the successive 

solvent extracts of our study plant. Almost all tested 

phytoconstituents shows the positive results when treated 

with respective reagents. The positive results are 

expressed as ‘+ve’ and negative as ‘-ve’ symbols. The 

positive symbol represents the presence and negative 

symbol for the absence of phytoconstituents. The 

successive extracts namely petroleum ether, benzene, 

chloroform, ethanol and water gives positive results for 

flavonoids in Shinoda test, phenol and tannins in lead 

acetate test, steroids and sterols in Salkowshi’s test, the 

terpenoid by Libermann-burchard’s test and volatile oils 

by spot test. Alkaloids were present in all extracts except 

petroleum ether. Except water, all remaining extracts 

showed positive results for glycosides.  

 

In contrast to our study another report revealed the usage 

of methanol and chloroform extracts to study the 

phytochemical constituents of leaves of Eclipta alba, 

Aphanamixis polystachya and bark of Premna 

integrifolia.
[19]

 A preliminary phytochemical analysis 

revealed the presence of alkaloids, tannins, flavonoids 

and glycoside in both extracts of the above plants which 

resembles our result. Similar studies are carried out in 

Premna esculenta
[20]

 and Premna latifolia root.
[21]

 The 

root and leaves of Premna obtusifolia has been reported 

to contain an alkaloid premnazole, which is a proven 

anti-inflammatory agent.
[22]

 Leaves also contain 

flavonoids and sterols.
[23] 

The leaves of Premna 

latifolia is composed of flavone glycosides and 

premnalin.
[24]

   

 

The gums and mucilage were totally absent in all tested 

extracts. In the Fehling’s test for detecting carbohydrates 

showed positive results for chloroform, ethanol and 

water extracts. But Benedict’s reagent showed positive 

response in benzene, ethanol and water. Ethanol and 

water extracts showed positive results against foam test 

for saponins but the remaining extracts did not show any 

positive results. In Honeycomb test for saponins all the 

extracts exhibited negative results which indicate the 

absence of saponins. Quantitative estimation of 

bionutrients from the ethanolic extract of the study plant 

is given in Table: 2. The results are expressed in 

mg/100g powder. The results showed phytosteroids and 

glycosides in high level (11.33mg) followed by phenols 

(8.44), alkaloids (7.55), flavonoids (6.76), terpenoids 

(4.65), aminoacids (2.454) and anthraquinones (1.645). 

Saponins and fattyacids present only in trace quantity. 
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Table:3 shows the mineral contents of the powder of the 

study plant. The values are given as mg/100g in dry 

weight of the powder. Among the tested microelements 

the percentage of sodium was high (124.5) followed by 

calcium (114.5) and magnesium (34.6). Microelements 

like Iron and Zinc present only in minimum quantity 

(6.45 and 4.36). The result of the estimation of vitamins 

in the plant powder of the study plant is given in the 

Table: 4. Among the vitamins available in the powder 

sample, vitamin B1 was high (17.34) followed by vitamin 

B3 (11.43), vitamin B6 (10.34) and vitamin B2(2.64). 

Only traces of vitamin B12 (0.291) and vitamin C (0.445) 

were noted. 

 

CONCLUSION 

The present study suggests that the study plant Premna 

latifolia var. mollissima have maximum number of 

bionutrients in the ethanolic extract, therefore the 

ethanolic extract can be further analysed for the activities 

against many pathogenic diseases as well as may be 

helpful in future for preventing or slowing down the 

progress of the disease. 

 

 

 

 

 

Table: 1. Qualitative phytochemical screening of the ethanol extract of the study plant   Premna latifolia var. 

mollissima. 

S. 

No 
Bionutrients 

Test applied 

Or Reagents used 

Presence / Absence 

Petroleum     

ether 
Benzene Chloroform Ethanol Water 

1. Alkaloids Wagner’s test - + + + + 

2. Flavonoids 
Lead acetate test + + - + + 

Shinoda test + + + + + 

3. Saponins 
Honey comb test - - - - - 

Foam test - - - - + 

4. 
Phenols & 

Tannins 

Lead acetate test + + + + + 

Ferric chloride test - - - + - 

Sodium hydroxide test - - - + - 

5. Carbohydrates 
Fehling’s test - - + + + 

Benedict’s test - + - + + 

6. Protein & Aminoacids 
Biuret test + - - + + 

Ninhydrin test - - - - + 

7. Glycosides Glycoside test + + + + - 

8. Steroids & Sterols Salkowshi’s test + + + + + 

9. Triterpenoid Libermann -  Burchard’s test + + + + + 

10. Anthroquinones Borndragers test + + - + - 

11. Gums and mucilage Alcoholic precipitation - - - - - 

12. Volatile oils Spot test + + + + + 

Note:   ‘(+)’ Present, ‘(-)’ Absent. 

 

Table: 2. Quantitative analysis of total Bionutrients in the ethanolic extract 

S. No. Bionutrients Mg/100g powder 

1. Alkaloids 7.55 

2. Steroids 11.33 

3. Phenols 8.44 

4. Flavonoids 6.76 

5. Glycosides 11.33 

6. Aminoacids 2.454 

7. Fattyacids 0.645 

8. Terpenoids 4.65 

9. Saponins 0.334 

10. Anthraquinones 1.645 

 

Table: 3. Estimation of minerals in the powder of the study plant 

S. No. Minerals Values (mg/100g) dry weight 

Macroelements 

1. Calcium 114.5 

2. Magnesium 34.6 

3. Sodium 124.5 
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Microelements 

2. Iron 6.45 

4. Zinc 4.36 

 

Table: 4. Estimation of Vitamins in the plant powder of P.latifolia var. mollissima 

S. No Vitamins Values in mg/100g 

1. Vitamin B1 17.34 

2. Vitamin B2 2.64 

3. Vitamin B3 11.43 

4. Vitamin B6 10.34 

5. Vitamin B12 0.291 

6. Vitamin C 0.445 
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