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Abstract 

Amaranth leaves are a highly nutritious vegetable with high protein, vitamin, and mineral content. This 

study aimed to compare the chemical composition of leaves from different amaranth varieties. Leaves 

from three amaranth varieties were analysed for their bioactive compounds, mineral content (calcium, 

phosphorus, iron, and zinc), and vitamin content. Significant variations were observed among the 

varieties for all the parameters studied. The results indicate that amaranth leaves are a rich source of 

essential nutrients and that the nutritional value can vary depending on the variety. Further research is 

needed to identify the most nutrient-rich varieties and to promote their consumption for improved public 

health. 
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Introduction- 

Amaranthus is a worldwide genus that may be found in temperate, tropical, and subtropical, climates 

around the world. Grain amaranths are grown in Asia and America in a variety of species. Amaranthus 

species exhibit a wide range of morphological variability (Anjali et al; 2013). It is cultivated as a minor 

crop in Argentina, Bolivia, Ecuador, Mexico, Nigeria, and Kenya. The greatest species diversity occurs 

in warm, temperate, subtropical, and tropical regions of the world (Mosyakin and Robertson, 1996). 

Central and South East Asia are the world's major diversity hubs, with secondary variety hotspots in 

West and East Asia. 

According to Maiyo et al., (2010) A. hybridus, A. spinosus and A. caudatus leaves contain various 

pharmacologically   active compounds. According to Nathan et al., (2015) Protein, vitamin C, and 

mineral components are abundant in the leaves and grains of Amaranthus species. Flavonoids 

compounds were found in the roots, leaf, inflorescences and seeds of Amaranthus species. (Mitra,2015).  

According to Simpson (2010), the Amaranthaceae family has a global distribution, with members found 
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in deserts, estuary or alkaline environments, tropical areas, and temperate zones. Amaranth plants have 

been framed by Mesoamerican civilizations in central and South America for more than 8000 years, 

according to the family Amaranthaceae (Safia, 2004). Members of the Amaranthaceae family have a 

wide and international range, but are most common in the tropics, subtropics, and warm-temperate 

zones, with alpine and arctic regions clearly lacking. (Eshete et al., 2016).The Amaranth family has been 

identified as a future food source and a medicinal plant with great promise. The amaranth family is 

strong in nutritional content and provides the colorant betalain. (Fatinah et al., 2012) 

 

Material Method - 

Phytochemical Studies 

1. Plant Material: Leaves from several Amaranthus tricolor, Amaranthus caturus, and Amaranthus 

tenuifolius species were collected from different localities, washed, air dried at room temperature for 

4 weeks, and finely pulverized. Each sample's leaves were extracted differently. 

2. Bioactive Compound Analysis of Amaranthus leaves by HR-LCMS. 

A TOF/Q-TOE mass spectrometer was used to perform LC-MS analysis of an     alcoholic extract of 

Amaranthus species (G6550A). A Hip Sampler (GA226A), a Binary gradient solvent pump (GA220B), 

and a Quadruple Time of Flight Mass Spectrometer (MS-QTOF) with twin Agilent set stream electro 

spray (AJS ESI) ion sources constitute the liquid chromatographic system. With needle wash, a 3.00 L 

sample was injected. The solvent systems used were 0.1% formic acid in water (Solvent A) and 

Acetonitrile (90 % acetone and 0.1 percent formic acid in water) (Solvent B). MS detection was 

accomplished in MS-Q-TOF at a flow rate of 0.300 ml/min. The mass spectra and distinctive mass 

fragmentation patterns of compounds were used to identify them. Phytochemical components were 

identified using Pub Chem. and Chem. Spider tools. 

 

Results- 

Bioactive compound analysis by LC/MS: 

The various bioactive compounds detected in leaf extract of selected  Amaranthus species by LC-

MS/MS analysis mainly exhibits Glycophospholipids, Fatty Acids, Alkaloids, Steroids, Carboxylic Acid, 

Amino Acids, Terpens, Proteins, Quinolines, Flavonoides, Glycosides, Carbohydrate, Sulfonylurea, 

Phenols, Lipids, Phenothiazines, and Sulfanilamide 

a. Amaranthus tricolor L. 

Table.1 to 3. LC-MS Profiling of Bioactive Compounds From Ethanolic extract of Amaranthus 

tricolor leaves. 
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Plate 1: (HR)-LCMS Spectrogram of Leaves of  (a) Amaranthus tricolor L. 

 

The ethanol extract of Amaranthus tricolor was discovered to contain 54 chemicals of around 17 classes 

using high resolution liquid chromatography-mass spectrometry analysis (HR)-LCMS. The structure of 

unknown chemicals eluted at different periods is examined using a mass spectrometer and summarized 

in  Table 1-3,Glycophospholipids, Fatty Acids, Alkaloids, Steroids, Carboxylic Acid, Amino Acids, 

Terpens, Proteins, Quinolines, Flavonoides, Glycosides, Carbohydrate, Sulfonylurea, Phenols, Lipids, 

Phenothiazines, and Sulfanilamide were among the important 17 classes of Phytochemical confirmed by 

(HR)-LCMS analysis. The spectrum profile of ethanol extract of Amaranthus tricolor (HR)-LCMS 

High-Resolution Liquid Chromatography Mass Spectrometer study (Plate-1) indicates 41 components, 

of which 19 main compounds were verified based on their retention time, mass, and molecular formula. 

 

b. Amaranthus caturus Heyne ex Hooker 

Table.4 to 7. LC-MS Profiling of Bioactive Compounds From Ethanolic extract of Amaranthus 

caturus leaves. 
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Plate 2: (HR)-LCMS Spectrogram of Leaves of (b) A.caturus Heyne ex Hooker 

 

The ethanol extract of A. caturus was found to contain 54 components of around 17 classes using high 

resolution liquid chromatography-mass spectrometry analysis (HR)-LCMS. The structure of unknown 

chemicals eluted at different periods is examined using a mass spectrometer and summarized in Table 

no. 4-7. 

Carboxylic Acid, Amino Acids, Steroids, Fatty Acids, Alkaloids, Terpens, Quinolines, Flavonoides, 

Glycosides, Sulfonylurea, Lipids, Phenothiazines, Sulfanilamide, Diacylglycerols, Umbelliferones, 

Lactone, Naphthofuran, Gamma-keto acids, Saponins and Guanidine were among the important 17 

classes of Phytochemical confirmed by (HR)-LCMS analysis.  The spectrum profile of an ethanol 

extract of Amaranthus tricolor (HR)-LCMS research (Plate-2) reveals 54 compounds, of which 12 main 

compounds were verified based on their retention time, mass, and molecular formula. 
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1. Amaranthus tenuifolius Wild. 

Table. 8 to 10. LC-MS Profiling of Bioactive Compounds From Ethanolic extract of Amaranthus 

tenuifolius leaves. 
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Plate 3: (HR)-LCMS Spectrogram of Leaves of  (c) A.tenuifolius Wild. 

 

The ethanol extract of A.tenuifolius was discovered to contain 43 Phytochemical of around 21 classes 

using (HR)-LCMS. The structure of unknown chemicals eluted at different periods is examined using a 

mass spectrometer and summarized in Table no.8 to 10. 

Carboxylic Acid, Amino Acids, Steroids, Thia Fatty Acid, Alkaloids, Terpens, Flavonoides, Glycosides, 

Lactone, Sulfones, Carbohydrates, Vitamin, Pyrrolizines, Antioxidant, Tricaboxylic Acid, Arene, 

Triazole fungicide, Phenols, Imidazoles, Coumaric Acids, and Antibiotics were among the important 21 

classes of phytochemicals. The spectrum profile of an ethanol extract of Amaranthus tenuifolius (HR)-

LCMS research (Plate-3) reveals 54 compounds, of which 16 main compounds were verified based on 

their retention time, mass, and molecular formula. 

 

Conclusion 

This study aimed to investigate the Phytochemical profile of different amaranth leaf varieties using LC-

MS analysis. The results revealed the presence of various bioactive compounds, including flavonoids, 

Phenolic acids, and other Phytochemicals, across all varieties. However, significant variations were 

observed in the abundance and composition of these compounds among the different varieties. These 

findings highlight the potential of amaranth leaves as a rich source of natural antioxidants and other 

beneficial compounds. Further studies are needed to elucidate the specific health benefits associated with 

the unique phytochemical profile of each variety. 
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