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Abstract 
 

Leaf protein concentrate (LPC) represents a sustainable and economical source of plant protein with 

growing importance in nutrition and feed research. The present study investigated the extraction and 
protein potential of LPC obtained from four selected grass species: Cynodon dactylon, Dichanthium 

annulatum, Eragrostis unioloides, and Setaria glauca. Fresh leaves were processed to obtain green 

juice, followed by heat-induced coagulation and centrifugation for LPC recovery. The extracted LPC 

was analysed for yield, moisture content, and protein concentration using standard analytical 
procedures. Significant variations were observed among the grass species with respect to LPC yield 

and protein content. Cynodon dactylon and Dichanthium annulatum showed comparatively higher 

LPC recovery and protein levels than the other species studied. The results demonstrate that selected 

grasses can serve as viable alternative sources of plant protein. This study highlights the potential of 
utilizing underexploited grass resources for LPC production, contributing to sustainable protein 

supplementation and improved feed and nutritional security. 

 

 

 

Introduction 

Protein deficiency continues to be a major 

nutritional concern, particularly in 

developing countries where access to 

conventional protein sources is limited by 

cost and availability (Temba et al., 2016; 

Nadathur et al., 2017; Kumar et al., 2025). 

This has led to growing interest in 

alternative, sustainable, and plant-based 

protein resources that can support both 

human nutrition and animal feeding 

systems (Ferrari et al., 2022; Sobczak et 

al., 2023). Among these alternatives, leaf 

protein concentrate (LPC) has gained 

attention due to its high protein content 

and the widespread availability of green 

leafy biomass (Biswas & Purohit, 2024; 

Furia et al., 2025). 

Leaf protein concentrate is obtained by 

processing fresh green leaves to extract 

juice, followed by coagulation and 

separation of the protein fraction (Anoop 

et al., 2023). LPC is known to contain a 

considerable amount of crude protein 

along with essential amino acids, minerals, 

and bioactive compounds (Fatima et al., 

2024). The production of LPC offers 

several advantages, including efficient 
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utilization of plant biomass, low 

production cost, and suitability for regions 

with limited agricultural inputs (Yue et al., 

2025). As a result, LPC has been explored 

as a supplementary protein source in food 

and feed formulations (Mota et al., 2022; 

Domokos-Szabolcsy et al., 2023). 

Grasses represent an abundant and 

underexploited source of leaf biomass, 

especially in tropical and subtropical 

regions (Singh et al., 2018). Species such 

as Cynodon dactylon, Dichanthium 

annulatum, Eragrostis unioloides, and 

Setaria glauca are widely distributed and 

commonly used as fodder due to their high 

adaptability, rapid growth, and biomass 

yield (Waheed et al., 2022). Despite their 

extensive availability, their potential for 

LPC extraction and protein recovery has 

not been sufficiently explored (Fatima et 

al., 2024). 

Evaluating these grass species for LPC 

production could contribute to improved 

utilization of local plant resources and help 

address protein scarcity (Pirie, 1987; 

Fasuyi & Aletor, 2005). The protein yield 

and quality of LPC are influenced by 

factors such as plant species, leaf maturity, 

and extraction conditions (Perez-Vila et 

al., 2024). Therefore, systematic 

assessment of LPC derived from different 

grass species is essential to identify 

suitable candidates for sustainable protein 

production. The present study focuses on 

the extraction and evaluation of LPC from 

selected grass species with the aim of 

assessing their protein potential and 

suitability as alternative plant protein 

sources for nutritional and feed 

applications. 

Materials and Method 

Fresh leaves of Cynodon dactylon, 

Dichanthium annulatum, Eragrostis 

unioloides, and Setaria glauca were 

collected at the vegetative growth stage 

from local grasslands. The samples were 

washed thoroughly with tap water 

followed by distilled water to remove 

extraneous matter and were processed 

immediately after collection. 

Extraction of Leaf Protein Concentrate 

Leaf protein concentrate (LPC) was 

prepared using a green biomass 

fractination method. Cleaned leaves were 

mechanically macerated with a minimal 

volume of distilled water, and the resulting 

pulp was filtered through muslin cloth to 

obtain green juice. The juice was heated at 

80–85°C for 10-15 min to induce protein 

coagulation. After cooling, the coagulated 

protein was separated by centrifugation at 

5,000 rpm for 10 min. The precipitated 

LPC was washed with distilled water and 

dried in a hot-air oven at 60° C until 

constant weight. 

LPC Yield 

LPC yield was calculated on a dry weight 

basis and expressed as grams per 100 g of 

fresh leaf material. 

Moisture Content 
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Moisture content of LPC samples was 

determined by oven-drying at 105 °C to 

constant weight and expressed as 

percentage moisture. 

Crude Protein Analysis 

Crude protein content of LPC was 

determined using the Kjeldahl method. 

Total nitrogen was quantified after acid 

digestion, distillation, and titration, and 

crude protein was calculated by applying a 

nitrogen-to-protein conversion factor of 

6.25. Results were expressed on a dry 

matter basis. 

 Results and Discussion 

The LPC yield varied significantly among 

the selected grass species when processed 

on a fresh weight basis (Table 1). Cynodon 

dactylon exhibited the highest LPC 

recovery (7.5 g/100 g fresh leaves), 

indicating superior extra ability and 

protein recovery efficiency. This may be 

attributed to its favourable leaf 

morphology and higher soluble protein 

fraction. Setaria glauca showed a 

moderate LPC yield, while Dichanthium 

annulatum and Eragrostis unioloides 

recorded comparatively lower but 

statistically similar yields.  

 

Table no.1 Leaf Protein Concentrate (LPC) from selected grasses  

   

 

 

 

Crude protein content of the extracted LPC also differed significantly among species (Table 

2). LPC from Cynodon dactylon showed the highest crude protein content (38.8%), 

confirming its potential as a nutritionally rich leaf protein source. Moderate protein levels 

were observed in Eragrostis unioloides and Dichanthium annulatum, whereas Setaria glauca 

exhibited the lowest crude protein percentage.  

      Table No.2 Crude protein content from LPC 

S Species        Crude Protein) 

𝐶𝑦𝑎𝑛𝑜𝑑𝑜𝑛 𝑑𝑎𝑐𝑡𝑦𝑙𝑜𝑛 38 .8 

Dichanthium annulatum 35.3 

Erogrostis unioloides 36 .4 

Setaria glauca 33 .6 

The low SD ranges recorded for LPC yield, crude protein, and moisture content (Table 3) 

indicate good repeatability and reliability of the extraction and analytical procedures. Overall, 

the results clearly demonstrate that Cynodon dactylon is the most promising species for LPC 

production in terms of both yield and nutritional quality, followed by Setaria glauca, while 

the other grasses show scope for improvement through optimized processing conditions. 

    

Species Fresh Leaf Used 

(g) 

LPC Yield   

(g) 

𝐶𝑦𝑎𝑛𝑜𝑑𝑜𝑛 𝑑𝑎𝑐𝑡𝑦𝑙𝑜𝑛 100 7.5 

Dichanthium annulatum 100 4.5 

Erogrostis unioloides 100 4.3 

Setaria glauca 100 5.7 
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     Table No.3 Parameters and SD Range 

Parameter SD Range 

LPC Yield 0.12 – 0.24 

Crude Protein of LPC 0.18 – 0.30 

Moisture content of LPC 0.10 – 0.15 

 

Conclusion 

The present study concluded that the 

selected grass species differ significantly 

in their potential for leaf protein 

concentrate (LPC) production in terms of 

yield and crude protein content. Among 

the four grasses evaluated, Cynodon 

dactylon emerged as the most promising 

species, exhibiting the highest LPC yield 

and superior crude protein concentration. 

This highlights its strong suitability as an 

efficient and nutritionally rich source of 

leaf-derived protein. 

Setaria glauca showed a moderate LPC 

yield but comparatively lower crude 

protein content, indicating that higher 

concentrate recovery does not always 

correspond to improved protein quality. 

Dichanthium annulatum and Eragrostis 

unioloides produced lower LPC yields 

with intermediate protein levels, 

suggesting limited protein extractability 

under the applied processing conditions. 

The narrow standard deviation 

ranges observed for LPC yield, crude 

protein, and moisture content confirm the 

reliability and reproducibility of the 

extraction and analytical methods. Overall, 

the findings emphasize the importance of 

species selection for optimizing LPC 

production and quality. Cynodon dactylon 

can be recommended as a suitable 

candidate for sustainable LPC production, 

while the other grasses may be further 

explored through improved extraction 

techniques to enhance their protein 

recovery and nutritional value. 
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