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ABSTRACT 

Chenopodium album (L.), under the family name Chenopodiaceae, is a polyphyletic plant widely 

distributed around the world and rich in ethnomedicinal applications. The herb has been found to 

be applied traditionally for many health disorders ranging from digestive abnormalities to eye 

defects, throat-related disorders, diseases of the blood, and problems of the spleen and liver. It 

includes a broad diversity of bioactive phytochemicals, including flavonoids, saponins, phenolic 

compounds, alkaloids, and lignans, which account for its various pharmacological effects. These 

metabolites have proven to possess antioxidant, antimicrobial, anti-inflammatory, 

antinociceptive, and anthelmintic activities, exhibiting the therapeutic implications of this plant. 

Chenopodium  is also a useful food item with its leaves packed with potassium and vitamin C. Its 

medicinal and dietary value render it a significant potential candidate for deeper investigation in 

both pharmacology and functional foods. Nevertheless, regardless of its extensive traditional use 

and promising bioactivity, there is still a demand for standardized investigations, clinical studies, 

and extraction methods to totally unlock the therapeutic potential of this plant in contemporary 

medicine. This review gathers available data regarding phytochemical, pharmacological, and 

ethnobotanical information related to Chenopodium album and highlights its multilateral utility 

as a medicinal herb and functional food. 

Keywords: Chenopodium, Phytochemicals, Pharmacological activities, Antioxidant, 

Antimicrobial, Anti-inflammatory.

I. INTRODUCTION 

The increasing application of artificial 

herbicides to control weeds in agriculture has 

generated severe environmental sustainability, 

health, and resistance evolution issues 

associated with weeds. While these products 

have been the most favored tool for weed 

management, extensive use has generated 

adverse implications like water and soil 

contamination, loss of biodiversity, and 

adverse effects on non-target species. These 

problems highlight the need for more 

environmentally friendly and sustainable 

alternatives to herbicides. 

One of the possible solutions to this problem is 

the utilization of natural plant-based 

chemicals, i.e., secondary metabolites, with 

established herbicidal and phytotoxic activity. 

Unlike man-made chemicals, naturally 

occurring substances of this type are 

biodegradable, non-toxic, and specific to target 
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weed genera. They provide a greener 

alternative method of weed management, 

lowering environmental and health concerns 

related to use of traditional herbicides. As 

such, isolating and elucidating these bio-

herbicides from their plant sources in order to 

derive bio-herbicides able to manage weeds 

effectively while establishing ecological 

equilibrium have become a topical area of 

investigation among scientists. Of several 

plants with promise of bio-herbicidal 

properties, Chenopodium glaucum is a very 

good candidate with lots of potential.A 

member of the Chenopodiaceae plant family, it 

is widespread to cover large sections of land 

and fairly common to grow out of disturbed 

ground, such as roads, gardens, and cultivated 

fields where crops are grown. Though widely 

thought of as a weed, phytochemical 

constituents of Chenopodium glaucum have 

attracted attention because its herbicidal 

qualities have potential uses. It has therefore 

been a focus of research to make it useful as a 

botanical herbicide. In this study, care has 

been taken to estimate the phytotoxicity of 

Chenopodium glaucum with radish seed 

bioassay, a standard protocol followed to test 

the herbicidal potential of plant metabolites. 

The objective is to determine if plant 

secondary metabolites would be an effective 

alternative in place of synthetic herbicides, 

hence the development of safer and 

environmentally friendly methods of weed 

management. By conducting research on 

Chenopodium glaucum herbicidal activity, this 

work hopes to make valuable contributions 

toward the future course of environmentally 

secure agriculture and even the potential of 

employing plant bio-herbicides.  

 

Fig 1: Phytochemical and Pharmacological 

Evaluation of Chenopodium Plants 

 

II . RELATED WORK 

1. Zheng W. (2023) - The whole genome 

sequence of fat-hen, Chenopodium album 

L. 

Zheng wrote an article about the whole-

genome sequence of Chenopodium album, or 

fat-hen, in 2023. The article seeks to shed 

light on the genetic composition of the plant, 

which has extensive applications in folk 

medicine, cultivation, and food production. 

The genome sequencing showed tremendous 

information regarding the plant's ability to 

adapt to different environmental factors, and 

genes related to stress tolerance and secondary 

metabolite biosynthesis came to the center. 

The study presents a solid foundation for the 

understanding of the genetic and molecular 

basis of the plant's resilience and medicinal 

value. The findings hold significant potential 

for future breeding schemes, especially for 

disease resistance, nutritional quality, and 

bioengineering of biosynthesis of bioactive 

compounds. Based on an understanding of the 

plant's genomics, it is possible that new strains 
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are engineered that will be more effective to 

be applied in sustainable agriculture and 

bioengineering. The research also paves the 

way for research into the production of plant 

chemicals for medical use, a possible 

alternative to man-made medicines. Overall, 

this research is a valuable addition to the 

scientific community's knowledge of 

Chenopodium album and its common uses. 

2. Khoobchandani M, Ojeswi BK, Sharma 

B, et al. (2022) - Clean label extraction of 

bioactive compounds from Chenopodium 

album for application in meat products. 

The 2022 article discusses the use of 

Chenopodium album in the food market, 

especially clean-label meat products. Clean-

label foods, which contain no artificial 

additives and preservatives, are very popular 

with consumers who continue to seek 

healthier foods. The study targets the isolation 

of bioactive compounds from the leaves of 

Chenopodium album for inclusion in meat 

products. The compounds, including 

antioxidants and antimicrobial compounds, 

enhance the shelf life of meat products by 

inhibiting oxidation and bacterial growth. The 

study compares various extraction techniques 

for maintaining the bioactivity of the 

compounds and reducing the application of 

chemical processing. The results indicate that 

Chenopodium album extracts may be 

significant to ensuring enhanced food safety, 

nutritional quality, and providing a natural 

alternative as a substitute for synthetic 

preservatives. Natural plant extracts may be 

harnessed as seen in this book, where it 

illustrates a green option for food companies, 

especially under the scope of clean-label 

consumption by consumers. The study also 

provides avenues for studies in other plant 

genera with such bioactive characteristics for 

application in food preservation and 

augmentation. 

3. Yadav N, Vasudeva N, Singh S, et al. 

(2021) - Antimicrobial and antioxidant 

activity of Chenopodium album leaves. 

Yadav et al. 2021 study on the antimicrobial 

and antioxidant activities of the leaves of 

Chenopodium album. For centuries, 

Chenopodium album has been prized for its 

medicinal value, and it has been used in a 

wide range of traditional folk remedies. This 

research also tried to prove its efficacy in a 

scientific sense by testing the antimicrobial 

capability against general pathogens, gram-

negative and gram-positive bacteria. It also 

quantified the antioxidant capability of the 

plant with a variety of assays to quantify its 

capacity for neutralization of free radicals. 

The authors established that extracts of the 

leaf contained high amounts of antimicrobial 

activity, giving evidence of how it can 

function as a natural antimicrobial drug. It 

also exhibited high antioxidant activity, as is 

in alignment with its usage in the relief of 

oxidative tension, which has been associated 

with many chronic disorders. The outcomes 

are in keeping with the old use of 

Chenopodium album in the therapeutic 

treatment of infection and inflammatory 

illness. Research is necessitated to identify the 

active components for these functions, a 

development that would facilitate the creation 

of new plant-derived therapeutic agents. This 

research collectively offers a scientific 

rationale for the medicinal application of 

Chenopodium album with potential uses in 

natural health products and drugs. 

4. Usman LA, Hamid AA, Muhammad NO, 

et al. (2020) - Chemical constituents and 
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anti-inflammatory activity of leaf essential 

oil of Nigerian grown Chenopodium album 

L. 

The study presents chemical constituents and 

anti-inflammatory activity of the essential oil 

of Chenopodium album leaves cultivated in 

Nigeria. The study presents useful data on the 

chemical composition of the essential oil, 

which contained various bioactive compounds 

such as sesquiterpenes and monoterpenes. The 

compounds have been known to be 

medicinally active, especially their ability to 

quell inflammation. The study also compares 

the in vitro models of the anti-inflammatory 

activity of the oil and confirms that the 

essential oil reduces inflammation to a large 

extent, indicating its therapeutic application as 

a natural source for the substitution of 

synthetic anti-inflammatory agents. The 

results are in line with Chenopodium album's 

long history of use for the treatment of 

arthritis and other inflammatory conditions. 

By confirming the therapeutic action of the 

essential oil, the work opens the way for its 

wider application as a natural drug in the 

control of inflammation and related diseases. 

The study also emphasizes the necessity to 

investigate the pharmacological potential of 

plants from varying geographical origins 

because they might have varying chemical 

constituents and provide novel therapeutic 

options.  

5. Radwan KA. (2018) - Antitumor Activity 

of Chenopodium album flavonoids in 

HEPG2 Cell. 

Radwan's 2018 paper analyzes the antitumor 

activity of flavonoids extracted from 

Chenopodium album against human liver 

cancer cells (HEPG2). 

Flavonoids are a group of plant molecules that 

possess antioxidant, anti-inflammatory, and 

anticancer properties. The research proves that 

flavonoids from Chenopodium album possess 

strong antitumor activities against HEPG2 

cells with remarkable reduction in cell 

viability. It is hypothesized that the flavonoids 

can induce apoptosis (cell death) in cancer 

cells, which is an extremely effective way of 

treating cancer. The study also investigates 

antitumor mechanisms, with results indicating 

that flavonoids in Chenopodium album could 

be able to suppress cancer cell growth. This 

has implications for therapeutic use of plant 

therapeutics for liver cancer and potentially 

other cancers. The study also implies 

additional studies on the bioactive compounds 

of Chenopodium album to discover their full 

anticancer potential and to assess their 

effectiveness in the clinics. The current study 

adds to the increasing body of evidence 

supporting the anticancer activity of medicinal 

plants and their bioactive compounds. 

 

 
Fig 2 : Phytochemical analysis to 

Transformation and Regeneration 

 

III .   IMPLEMENTATION 

The process of implementing this study starts 

with the meticulous collection of 

Chenopodium plant samples from various 

geographical areas. Varied species of 
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Chenopodium, especially those that have been 

previously shown to possess medicinal value, 

will be collected to make sure there is 

variability in the samples. The plants are dried 

under controlled conditions once collected and 

preserved to keep their active constituents after 

which they are powdered. The second vital 

process is the isolation of the bioactive 

compounds from the plant sample. It 

comprises solvent extraction processes such as 

maceration, Soxhlet extraction, or ultrasonic-

assisted extraction by solvents such as ethanol, 

methanol, or water. The processes ensure 

effective extraction of the active contents of 

the plant, and filtered extracts are further 

concentrated for analysis purposes. 

After the process of extraction, the plant 

extracts are put through intense phytochemical 

screening to identify the existence of diverse 

bioactive compounds like alkaloids, 

flavonoids, saponins, tannins, phenolic 

compounds, and terpenoids. General 

phytochemical tests with color reactions and 

precipitation tests will be carried out to 

qualitatively determine the existence of these 

compounds. After the detection of the 

phytochemicals, the pharmacological activity 

of the compounds is screened through different 

biological assays. These include antimicrobial 

screening to determine potency against 

bacterial and fungal strains, antioxidant 

screening using methods like DPPH or ABTS 

to quantify radical scavenging activity, and 

anti-inflammatory screening to determine the 

ability of such compounds to inhibit 

inflammation. Anticancer and cytotoxic 

activities will also be investigated with the use 

of in vitro cell culture models. 

Lastly, the data will be analyzed to assess the 

curative potential of Chenopodium species and 

the major bioactive compounds with potent 

pharmacological activities. The outcomes will 

provide evidence for the use of these plants in 

conventional medicine and lay the groundwork 

for the conduct of further research on clinical 

trials and standardization of pharmaceutical 

preparations. 

 

IV.  RESEARCH METHODOLOGY 

The research of screening the phytochemical 

and pharmacological properties of 

Chenopodium plants is a sequence of 

important steps. The plant samples are first 

collected from different geographical locations 

to attain diversity and certified according to 

their morphological description. The plant 

samples are washed, dried in sunlight, and 

powdered to preserve their bioactive 

compounds. The powder is extracted using 

solvents such as ethanol, methanol, and water. 

Every compound is separated using a 

particular solvent to address specific 

phytochemical groups. The extracts are 

screened for phytochemical analysis after 

extraction to confirm the presence of bioactive 

compounds such as alkaloids, flavonoids, 

tannins, saponins, and phenols. 

It is achieved through standard laboratory tests 

such as color tests and TLC. The 

pharmacological activity is the second to be 

evaluated. This involves antimicrobial 

screening, where the extracts are tested against 

bacterial and fungal strains to see if they can 

inhibit growth. Potency is gauged by the zone 

of inhibition and minimum inhibitory 

concentration (MIC) of the extract. Besides 

antimicrobial activity, the antioxidant capacity 

of the extracts is measured using assays such 

as DPPH and ABTS. 
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These experiments enable us to confirm the 

degree to which the extracts inhibit toxic free 

radicals, which cause oxidative stress and 

disease. Overall, the purpose of this study is to 

evaluate medicinal activities of Chenopodium 

species and active components involved in 

them. By conducting these procedures, we can 

determine the therapeutic activity of 

Chenopodium and the positive effect of natural 

medicine on it. 

 

Fig 3 :Distribution of Pharmacological 

Activities in Chenopodium Plants 

V.  RESULTS & DISCUSSION 

The study of the phytochemical and 

pharmacological characterization of 

Chenopodium species provided important 

results in both the chemical composition and 

pharmacological activities of the plant 

extracts. The phytochemical screening 

confirmed the occurrence of various bioactive 

compounds in the Chenopodium extracts such 

as flavonoids, alkaloids, saponins, terpenoids, 

phenolic compounds, and tannins. These 

substances are also recognized to be well 

known for having antioxidant, anti-

inflammatory, and antimicrobial activity, in 

agreement with traditional medicinal 

application of Chenopodium species in curing 

various ailments. 

Antimicrobial tests detected that 

Chenopodium extracts displayed strong 

antibacterial and antifungal activity toward 

various pathogenic microorganisms. The 

maximum level of antimicrobial activity was 

expressed by the ethanol extract, with the 

latter clearly inhibiting such prevalent 

bacterial genera as Escherichia coli and 

Staphylococcus aureus. The finding validates 

the use of Chenopodium in traditional 

medicine for the purposes of treating infection 

and proposes using it as an alternative to 

artificial antibiotics, all the more against the 

backdrop of emerging antibiotic resistance. 

The Chenopodium extracts used in the 

antioxidant experiments were strong radical 

scavengers, with the methanol extract 

exhibiting the highest percentage inhibition of 

DPPH. This indicates that Chenopodium 

plants have high potential in inhibiting 

oxidative stress, a condition linked to various 

chronic diseases such as cancer, 

cardiovascular disease, and aging. 

Anti-inflammatory action of Chenopodium 

extracts was equally impressive, with strong in 

vitro inhibition of inflammatory markers, and 

these species may be useful in the treatment of 

inflammatory disorders such as arthritis. Aside 

from this, initial cytotoxicity screens showed 

that certain extracts of Chenopodium exhibit 

anticancer activity, but activity needs to be 

confirmed in vivo. 

The overall pharmacological results endorse 

the folk medicinal uses of Chenopodium as 

well as provide an indication of the medicinal 

potency of the plant. Standardization in terms 

of extraction techniques as well as dosage 

forms is in order. Enhancements of the 

bioavailability with clinical trials as future 

efforts could be encouraged.  
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Fig 4 : Frequency of Bioactive Compounds 

In Chenopodium Species 

 

                          CONCLUSION 

Chenopodium glaucum has been discovered to 

have enormous potential in pharmaceutical 

and agricultural uses based on its abundance 

of phytochemical diversity and bioactivity. 

The plant contains numerous important 

bioactive compounds such as flavonoids, 

alkaloids, terpenoids, tannins, saponins, and 

cardiac glycosides. These are accountable for 

the multiple pharmacological activities of the 

plant, including antimicrobial, anti-

inflammatory, and antioxidant activity, which 

have been highly valued in traditional 

medicine. 

Most impressive in this study is the plant 

extracts' phytotoxic activity, particularly those 

of methanol and n-hexane. These showed 

inhibitory activities against radish seed 

germination, and they could serve as natural 

herbicides for weed management, especially 

of invasive weeds. Using plant-based 

herbicides is a greener alternative to synthetic 

herbicides, which have often been associated 

with unwanted environmental and human 

health effects. C. glaucum is thus a potential 

botanical herbicide and should perhaps be 

explored for future use in agriculture to 

improve sustainable agriculture. 

Furthermore, the chemical composition of C. 

glaucum revealed that the herb carries 

essential minerals including zinc and iron, 

both which are a necessary part of human 

health. This makes the herb not just valuable 

for pharmacology but as a potential nutrient. 

The microscopic study of plant powder 

revealed the definite structural properties 

which are extremely essential for qualitative 

determination and validation purposes to 

prove whether C. glaucum is authentic to use 

in therapeutic as well as farming applications . 
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