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Abstract:- For the sustainability reason and the cost 

effectiveness, natural occurring chemicals and 

compounds are the major area of attraction for the 

researchers. The ease of functionalization of these 

matrices along with remarkable properties, tunable 

functional sites make them incredible materials for 

pharmaceutical industry. 

 

The present study focuses on the extraction of 

phytochemicals from the different invasive plants (IP’s) 

present in the local area. The IP’s are collected from the 

local area washed thoroughly, dried in the oven at 45°C 

for few days and grounded to powder to from the extract 

by using water, ethanol and methanol subsequently 

phytochemicals screening was done using standard 

methods. Quantitative analysis of IP’s extract was 

studied for the presence of alkaloids, carbohydrates, 

amino acids/ proteins, glycosides, flavonoids, reducing 

sugars, terpenoids, oils and fat, anthrocyanins, 

carboxylic acid, coumarins, tannins, phenol, quinones, 

and anthraquinones were determined. The results show 

the presence of different phytochemicals is present in the 

extracts of the IP’s which can be used in the future 

research prospective. By this beneficial sustainable 

approach, that increases the reliance and reduces the 

inheritability of people and environment to climate 

change. So, the sustainable use of invasive plants in the 

equitable way promotes the social-culture, health 

economic, ecological and agricultural benefits. 

 

Keywords:- Invasive Plants, Phytochemicals, Extract, 

Ethanol, Methanol, Quantitative Analysis, Sustainable 
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I. INTRODUCTION 

 

Invasive alien plants are nonnative plants whose 

introduction spread mourning impact in the local areas and 

creating threat to biodiversity. These plant species spread 

quickly and can displace native plants, prevent growth, and 

create monocultures (Raj, T., et al., 2022) [25] A healthy 

plant community has a variety of herbs, shrubs, and trees but 

they cause biological pollution by reducing plant species 

diversity (Aerts et al., 2018). Some of the IP’s can colonise 
degraded natural ecosystem (Keller, et al., 2011 & Koziol, 

et. al., 2019) [18, 19] and produce inhibitory effect on the 

surrounding vegetation. These species mostly herbaceous 

tall from few centimetres to metres and rapidly colonizes in 

the grazing land, road sides and even in the fertile land and 

create monoculture. But every plant has its medicinal value 

and even in the ancient time most plants provide the cure to 

many illnesses (Allen, et al., 2020, Burge, et al., 2017, 

Clewley, et al., 2012) In the recent years we are hugely 

depend on the petrochemical and synthetic drug industry, 

which have many adverse effects on health and create 

resistance to several pathogens. The pandemic Covid-19 

pushed us to go back to our producers. So, indigenous 

knowledge and phytochemicals (El-Mergawi, et al., 2019) 

becomes the major area of concern for the researchers. Due 

to the uneven availability, excessiveness of different IP’s in 
the locality, fundamental studies are being performed 

globally to know about different chemicals that provide 

better potency to the antimicrobials and are environment 

friendly (Dechoum, et al., 2019) [1-5].  

 

Plants contain enormous number of natural compounds 

(Raj, T., et al., 2022 & Raj, T., et al., 2023) [25-26] with 

important pharmaceutical properties (Raj, T., et al., 2022, 

El-Mergawi, et al., 2019 & Erckie, et al., 2022) and their 

extracts have been used for treating various diseases from 

the ancient to modern time. Now these natural compounds, 

phytochemicals revolutionized the medicinal system and 
play a central role in health management system in the 

developing countries (Hameed, et al., 2019 & Hess, et al., 

2019) After pandemic, Phyto-medicines have been the 

matter of interest and concern in primary source of human 

health (Islam, et al., 2018). Unexceptional properties exhibit 

by the phytochemicals/natural compounds make their direct 

use in the in the drug discovery, drug delivery, making 

composites and scaffold material to bind against specific 

targets to treats many diseases. Some researcher used these 

plants a packaging material, film and fibreboards. The 

impacts of the IP’s have been the subject of many studies 
and researchers are looking for the removal and their reuse 

(Karlovits, et al., 2022 & Kato-Noguchi, et al., 2020). 

These species pose a major challenge to the natural 

ecosystem (Kama, et al., 2023 & Kapun, et al., 2022) and 

destroy the agriculture land and displace the native land. 

Much less is known about the spread of these non-native 

plants (Javed, et al., 2019). Many plays a conservative role 

among those plants are being the prime base as they 

sustaining our ecosystem. The phytochemicals alkaloids, 

carbohydrates, amino acids/proteins, glycosides, flavonoids, 

reducing sugars, terpenoids, oils and fat, anthrocyanins, 

carboxylic acid, coumarins, tannins, phenol, quinones, and 
anthraquinones and many more present in the plants are 

used as primary health remedies and the major reservoirs for 

treating vital and pandemic diseases (Kaur, et al., 2021 & 

Kavčič, et al., 2020) [6-17].  
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The main aim of this paper is to collect and summarize 

the information about the IP’s and to classify the plants as 

medicinal and non-medicinal based on the studies of their 

phytochemicals composition as well to provide the 

information to the researchers to explore and investigate the 

IP’s for future prospective. 

 

The literature of this paper is based on the fundamental 
knowledge accumulated by the indigenous people to identify 

the IP’s with medicinal values, their harmful impacts on 

native species, animals and human health by phytochemicals 

analysis.  In Himachal Pradesh rural area almost all the parts 

of the IP’s are used to treat different ailments such as ulcer, 

fever, skin problems, antibacterial, antitumor, wound 

healing and to treat the generative diseases. Sometimes 

some invasive plants are used as cattle feed, and as a protein 

source. 

 

II. EXPERIMENTAL 

 

 Materials  

Invasive plants (IP’s) were collected from Lahru at 
Palampur, India and dried. All chemicals and reagents used 

were of analytical grade. Methanol (Sisco Research 

Laboratory Pvt Ltd, India), ethanol (RDC Limited, Delhi, 

India), acetone ( Pvt. Ltd., India), double distilled water and 

sterilising water (Sun Rise Pharma, India.  

 

 
 

 Collection of samples  

Fresh different parts of the different IP’s were 

collected in the month of July and August at flowering 

stage, from the studied area of Lahru at Palampur Distt 

Kangra Himachal Pradesh. The collected parts of IP’s 

thoroughly washed and dried 4-5 days subsequently in the 

oven at 45°C for 12h. The dried parts are ground to find 
powder and sample stored in the tight polythene bags for 

further analysis.  

 

 Preparation of Extract  

1.0g of dried powder of each 11 invasive plants 

powder were kept in four round bottom flasks (four for each 

sample) for sample extraction using four solvents water, 

methanol, (Kaur, et. al., 2021, El-Mergawi, et. al., 2019 & 

Islam, et. al., 2018) [ 6, 10, 16] ethanol and acetone. The 

extraction of was conducted with 15 ml of each solvent for a 

period of 18h leading to the concentration of sample under 

reduced pressure subsequently kept the sample in 

refrigerator for further use.  

 

 Phytochemicals analysis 
The phytochemicals analysis of IP’s was carried out to 

determine the different phytochemicals present. The four 

crude extracts of each sample were screened for the 

presence of alkaloids, carbohydrates, amino acids/ proteins, 

glycosides, flavonoids, reducing sugars, terpenoids, oils and 

fat, anthrocyanins, carboxylic acid, coumarins, tannins, 

phenol, quinones, and anthraquinones by using standard 

procedure.  

 

Table 1: phytochemicals test and observations [16-24] 

S. 

No. 

TEST NAME PROCEDURE OBSERVATION 

1.   Alkaloids  

 Wagner’s test 
 

Iodine test 

1ml extract + 1-2 drops of Wagner’s reagent (along the 
sides of test tube). 

1ml extract + few drops of iodine solution. 

A brown precipitate. 
 

A blue colour which disappears on 

boiling and reappears on cooling. 

2.   Carbohydrates  

 Barfoed’s test 

Starch test 

1ml extract +1ml Barfoed’s reagent + Heated foe 2 min. 

Aqueous solution + 5ml 5% KOH solution. 

A red precipitate 

A light radish brown colouration. 

3.   Amino acids and proteins test  

 Ninhydrin test 1ml extract + 1% Ninhydrin + boiling in bath Purple colour 

4.   Glycosides  

 Keller Killani 
test 

1ml extract +glacial acetic acid +5% FeCl3 Reddish brown colour appears on the 
junction of two liquids 

5.   Flavonoids  

 NaOH Test 1ml extract + 2-3ml 20% NaOH Intense yellow colour becomes 
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colourless on addition conc. HCl 

6.   Reducing Sugars  

 Benedict’s test 

 
Fehling’s test 

0.5ml extract + 0.5ml Benedict’s regent + boiled for 2min. 

1ml each of Fehling’s soln + boiled in water bath. 

Red colour 

 
A red precipitate 

7.   Terpenoids  

  1ml plant extract + 1 ml chloroform + 3.0 ml conc.  H2SO4 

(boiled on water bath). 

A grey coloured solution 

8.   Oils and Fat  

 Spot test Little quantity of plant extract is pressed in b/w to fitter 
papers. 

Oils stain on the paper. 

9.   Anthrocyanins  

 HCL Test 1 ml plant extract + 2 ml 

Amm. chloride (few ml ammonia) 

Pink–Red solution which turns blue-

violet after addition of ammonia. 

10.   Carboxylic acid  

 Effervescence 

test 

1 ml extract + 1ml sodium bicarbonate solution Appearance of effervescence 

11.   Coumarins  

 NaOH paper test 

 

0.5gm moistened extract is taken with 1N NaOH in test 

tube, mouth of test tube is covered with filter paper, heated 

for few minutes in water bath. 

Yellow fluorescence from paper under 

the UV light 

12.   Tannins  

 Br2 water test 5 ml bromine water + 2ml plant extract Decolouration of bromine 

13.   Quinones  

 Alc. KOH test 1ml plant extract + few ml alcoholic potassium hydroxide Red blue colour 

14.   Anthraquinones  

 Ammonium 

hydroxide test 

2 ml extract disolved in isopropyl alcohol + a drop of 

Ammonium hydroxide in acidic medium 

Formation of red colour after 2 

minutes 

 

III. RESULTS AND DISCUSSION 

 

 Phytochemicals screening [27-35] 

The phytochemicals active compounds of IP’s were quantitatively analysed   and the results are presented in Tables 2, 3, 4,5, 

6, 7, 8, 9, 10, 11 and 12. The data indicates that the methanol and ethanol extracts of IP’s showed the presence of phytochemicals 

active compounds such as Alkaloids, Carbohydrates, Amino acids/ proteins, Glycosides, Flavonoids, Reducing Sugars, 

Terpenoids, Oils and Fat, Anthrocyanins, Carboxylic acid, Coumarins, Tannins , Phenol,  Quinones, Anthraquinones but acetone 

extract shows the mainly carbohydrates, alkaloids, quinines and anthraquinones. The phytochemicals analysis of these 11 IP’s that 

known to exhibits medicinal properties. Almost all the IP’s shows the similar phytochemicals profiles that encouraging the 

researchers to develop possibilities to study the traditional applications.  
 

Table 2: Quantitative phytochemicals analysis of extracts of Lantana camara (L) 

Test of Extract Aqueous Extract Methanol Extract Ethanol Extract Acetone Extract 

Alkaloids +++ --- --- --- 

Carbohydrates +++ +++ +++ +++ 

Amino acids/ proteins --- --- --- --- 

Glycosides +++ --- --- +++ 

Flavonoids +++ +++ +++ +++ 

Reducing Sugars +++ --- --- --- 

Terpenoids --- --- --- --- 

Oils and Fat +-- --- --- --- 

Anthrocyanins --- --- --- --- 

Carboxylic acid --- +++ +++ +++ 

Coumarins --- +++ +++ - 

Tannins, Phenols --- +++ +++ +++ 

Quinones --- +++ +++ +++ 

Anthraquinones --- +++ --- --- 
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Table 3: Quantitative phytochemicals analysis of extracts of Parthenium hysterophorus L. 

Test of Extract Aqueous Extract Methanol Extract Ethanol Extract Acetone Extract 

Alkaloids +++ +++ +++ +++ 

Carbohydrates +++ +++ +++ +++ 

Amino acids/ proteins +++ +++ +++ --- 

Glycosides +++ ++- ++- +++ 

Flavonoids +++ +++ +++ +++ 

Reducing Sugars +++ --- --- --- 

Terpenoids --- --- --- --- 

Oils and Fat --- --- ---- --- 

Anthrocyanins --- --- ---- --- 

Carboxylic acid +++ +++ +++ +++ 

Coumarins --- --- --- +-- 

Tannins , Phenols --- +++ +++ +++ 

Quinones +++ +++ +++ +++ 

Anthraquinones --- --- --- +-- 

 

Table 4: Quantitative phytochemicals analysis of extracts of Ageratum conyzoides L. 

Test of Extract Aqueous Extract Methanol Extract Ethanol Extract Acetone Extract 

Alkaloids +++ +++ +++ +++ 

Carbohydrates +++ +++ +++ +++ 

Amino acids/ proteins +++ +++ +++ --- 

Glycosides +++ +++ +++ +++ 

Flavonoids +++ +++ +++ +++ 

Reducing Sugars +++ --- --- --- 

Terpenoids --- --- --- --- 

Oils and Fat +++ --- ---- --- 

Anthrocyanins --- +-- +--- +-- 

Carboxylic acid +++ +++ +++ +++ 

Coumarins +++ +++ +++ +++ 

Tannins, Phenols --- +++ +++ +++ 

Quinones +++ +++ +++ +++ 

Anthraquinones --- +++ +++ +++ 

 

Table 5: Quantitative phytochemicals analysis of extracts of Biden pilosa L . 

Test of Extract Aqueous Extract Methanol Extract Ethanol Extract Acetone Extract 

Alkaloids --- +++ +++ +++ 

Carbohydrates +++ +++ +++ +++ 

Amino acids/ proteins +++ +++ +++ +++ 

Glycosides +++ +++ +++ +++ 

Flavonoids +++ +++ +++ +++ 

Reducing Sugars --- +-- +-- +-- 

Terpenoids --- --- --- --- 

Oils and Fat +++ --- ---- --- 

Anthrocyanins --- --- ---- +-- 

Carboxylic acid +++ +++ +++ +++ 

Coumarins +++ +++ +++ +++ 

Tannins, Phenols +++ +++ +++ +++ 

Quinones +++ +++ +++ +++ 

Anthraquinones +++ +++ +++ --- 

 

Table 6: Quantitative phytochemicals analysis of extracts of Cyperus iria L . 

Test of Extract Aqueous Extract Methanol Extract Ethanol Extract Acetone Extract 

Alkaloids --- --- --- --- 

Carbohydrates +++ +++ +++ +++ 

Amino acids/ proteins --- +-- +-- +-- 

Glycosides +++ +++ +++ +++ 

Flavonoids +++ +++ +++ +++ 
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Reducing Sugars --- --- --- --- 

Terpenoids --- --- --- --- 

Oils and Fat +-- --- ---- --- 

Anthrocyanins --- --- ---- --- 

Carboxylic acid +++ +++ +++ +++ 

Coumarins +++ +++ +++ +++ 

Tannins, Phenols +++ +++ +++ +++ 

Quinones --- +++ +++ --- 

Anthraquinones --- +++ +++ --- 

 

Table 7: Quantitative phytochemicals analysis of extracts of Crassocephalum crepidioides. 

Test of Extract Aqueous Extract Methanol Extract Ethanol Extract Acetone Extract 

Alkaloids --- +++ +++ +++ 

Carbohydrates +++ +++ +++ +++ 

Amino acids/ proteins --- +-- +-- +-- 

Glycosides +++ +++ +++ +++ 

Flavonoids +++ +++ +++ +++ 

Reducing Sugars --- +++ +++ +++ 

Terpenoids --- --- --- --- 

Oils and Fat +-- --- ---- --- 

Anthrocyanins --- +++ +++ +-- 

Carboxylic acid +++ +++ +++ +++ 

Coumarins +++ +++ +++ +++ 

Tannins, Phenols +++ +++ +++ +++ 

Quinones --- --- --- --- 

Anthraquinones --- --- --- --- 

 

Table 8: Quantitative phytochemicals analysis of extracts of Digitaria abyssinica . 

Test of Extract Aqueous Extract Methanol Extract Ethanol Extract Acetone Extract 

Alkaloids --- --- --- --- 

Carbohydrates +++ +++ +++ +++ 

Amino acids/ proteins --- +-- +-- +-- 

Glycosides +++ +++ +++ +++ 

Flavonoids +++ +++ +++ +++ 

Reducing Sugars --- --- --- --- 

Terpenoids +++ +-- +-- +-- 

Oils and Fat --- --- ---- --- 

Anthrocyanins --- --- --- +-- 

Carboxylic acid +++ +++ +++ +++ 

Coumarins +++ +++ +++ +++ 

Tannins, Phenols +++ +++ +++ +++ 

Quinones --- +++ +++ --- 

Anthraquinones --- --- --- --- 

 

Table 9: Quantitative phytochemicals analysis of extracts of Mirabilis jalapa . 

Test of Extract Aqueous Extract Methanol Extract Ethanol Extract Acetone Extract 

Alkaloids --- +++ +++ +++ 

Carbohydrates --- +++ +++ +++ 

Amino acids/ proteins --- --- --- --- 

Glycosides --- +++ +++ +-- 

Flavonoids --- +++ +++ +++ 

Reducing Sugars +++ --- --- --- 

Terpenoids --- +++ +++ +++ 

Oils and Fat --- --- ---- --- 

Anthrocyanins --- --- --- --- 

Carboxylic acid --- +++ +++ +++ 

Coumarins --- +++ +++ --- 

Tannins, Phenols +++ +++ +++ --- 

Quinones --- --- --- +-- 
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Anthraquinones --- --- --- --- 

Table 10: Quantitative phytochemicals analysis of extracts of Rubus ellipticus . 

Test of Extract Aqueous Extract Methanol Extract Ethanol Extract Acetone Extract 

Alkaloids --- +++ +++ +++ 

Carbohydrates +++ +++ +++ +++ 

Amino acids/ proteins +++ +++ +++ --- 

Glycosides +++ +++ +++ +-- 

Flavonoids +++ +++ +++ +++ 

Reducing Sugars +++ +++ +++ --- 

Terpenoids +++ +++ +++ +++ 

Oils and Fat --- --- ---- --- 

Anthrocyanins --- --- --- --- 

Carboxylic acid --- +++ +++ +++ 

Coumarins +++ +++ +++ --- 

Tannins, Phenols +++ +++ +++ +++ 

Quinones --- --- --- --- 

Anthraquinones --- --- --- --- 

 

Table 11: Quantitative phytochemicals analysis of extracts of Solanum nigrum L . 

Test of Extract Aqueous Extract Methanol Extract Ethanol Extract Acetone Extract 

Alkaloids +++ +++ +++ +++ 

Carbohydrates +++ +++ +++ +++ 

Amino acids/ proteins +++ +++ +++ +++ 

Glycosides +-- +++ +++ +++ 

Flavonoids +++ +++ +++ +++ 

Reducing Sugars --- --- --- --- 

Terpenoids +++ +++ +++ +++ 

Oils and Fat --- --- ---- --- 

Anthrocyanins --- --- --- --- 

Carboxylic acid --- +++ +++ +++ 

Coumarins +++ +++ +++ --- 

Tannins, Phenols +-- +++ +++ +++ 

Quinones --- --- --- --- 

Anthraquinones --- --- --- --- 

 

Table 12: Quantitative phytochemicals analysis of extracts of Xanthium strumarium L . 

Test of Extract Aqueous Extract Methanol Extract Ethanol Extract Acetone Extract 

Alkaloids +++ +++ +++ +++ 

Carbohydrates --- +++ +++ +++ 

Amino acids/ proteins --- +++ +++ +++ 

Glycosides --- +-- +-- +-- 

Flavonoids +++ +++ +++ +++ 

Reducing Sugars --- --- --- --- 

Terpenoids +++ +++ +++ +++ 

Oils and Fat --- --- ---- --- 

Anthrocyanins --- --- --- --- 

Carboxylic acid --- +++ +++ +++ 

Coumarins +++ +++ +++ --- 

Tannins, Phenols --- +++ +++ +++ 

Quinones --- +-- +-- --- 

Anthraquinones --- --- --- --- 

“+++” = Highly Present, “++” =Moderately Present, “+” =Present, “-” = Absent 

 

IV. CONCLUSION 

 

The ecological problems caused by the invasive plants 
worldwide cannot be ignored, efficient policies are 

necessary to tackle the damage caused by the IP’s. They are 

the rich source of different phytochemicals such as 

alkaloids, carbohydrates, amino acids/ proteins, glycosides, 

flavonoids, reducing sugars, terpenoids, oils and fat, 

anthrocyanins, carboxylic acid, coumarins, tannins, phenol, 
quinones, and anthraquinones which has enabled them to 

use as a universal reservoir for pharmaceutical industries. A 

comprehensive up to date data about the phytochemicals of 
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IP’s is unavailable There are various parts of this to work 

and yet to identify. Therefore, it is necessary to create the 

awareness of IP’s among researchers and pharmacologist for 

providing the better therapeutic wellness to the society. In 

this article scientific phytochemicals identifications have 

been summarized and critical discussion have been reported 

to help researchers.  
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