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Introduction 

Single-cell protein (SCP) refers to protein obtained from various microorganisms, such 

as bacteria, algae, fungi, and yeast, which are cultivated for the purpose of human or animal 

consumption. These microorganisms typically have high protein content and can be grown 

rapidly in large-scale fermenters or bioreactors using simple nutrients like sugars, minerals and 

vitamins. SCP serves as an alternative and sustainable protein source, particularly valuable in 

addressing global food security challenges. The concept of utilizing microorganisms for protein 

production dates back several decades, but advancements in biotechnology and fermentation 

processes have enhanced the feasibility and scalability of SCP production. Moreover, SCP 

production can utilize various feedstock, including agricultural waste, industrial by-products, 

or even carbon dioxide from industrial processes, contributing to waste reduction and resource 

efficiency. Additionally, SCP has the potential to be tailored to meet specific nutritional 

requirements, making it suitable for diverse applications in food, feed, and other industries. 

Advantages 

1. Enhanced Nutritional Value: Incorporating SCP into milk products can enrich their 

nutritional profile. SCP is rich in protein, essential amino acids, vitamins, and minerals, 

which can enhance the overall nutritional content of milk products, making them more 

beneficial for consumers. 

2. Improved Texture and Mouthfeel: SCP can be used as a functional ingredient in milk 

products to improve their texture, consistency and mouthfeel. It can act as a stabilizer, 

emulsifier, or thickening agent, contributing to a smoother, creamier texture and 

enhancing the sensory experience of consuming milk products. 

3. Extended Shelf Life: Certain strains of microorganisms used to produce SCP produce 

antimicrobial compounds or enzymes that can inhibit the growth of spoilage 

microorganisms or prolong the shelf life of milk products. Incorporating SCP into milk 
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products can help extend their shelf life, reducing food waste and improving product 

quality and safety. 

4. Alternative Protein Source: SCP serves as an alternative and sustainable protein 

source for the production of milk products. It can be used to partially or fully replace 

conventional protein sources such as milk solids, whey protein, or casein in the 

formulation of dairy products like yogurt, cheese, and ice cream, offering a more 

environmentally friendly and cost-effective solution. 

5. Reduced Allergenicity: SCP derived from non-allergenic microorganisms can be used 

to produce milk products that are hypoallergenic or suitable for individuals with lactose 

intolerance or dairy allergies. By replacing or reducing the lactose or milk proteins in 

dairy products with SCP-derived ingredients, manufacturers can create products that 

are more accessible and appealing to consumers with dietary restrictions or sensitivities. 

6. Sustainable Production: SCP production requires fewer resources and has a lower 

environmental impact compared to traditional dairy farming. By incorporating SCP into 

milk products, manufacturers can reduce their reliance on resource-intensive 

agricultural practices, minimize greenhouse gas emissions, and promote more 

sustainable and eco-friendly production methods. 

7. Diversification of Product Portfolio: Incorporating SCP into milk products enables 

manufacturers to diversify their product portfolio and cater to changing consumer 

preferences and dietary trends. SCP-derived ingredients can be used to create 

innovative and functional milk products with unique flavors, textures, and nutritional 

profiles, expanding market opportunities and attracting new customer segments. 

Nutritional value 

1. High Protein Content: SCP is typically rich in protein, often containing protein levels 

exceeding 50% of its dry weight. This makes it a valuable source of dietary protein, 

essential for various physiological functions, including muscle growth and repair, 

enzyme synthesis, and immune function. 

2. Essential Amino Acids: SCP usually contains a balanced profile of essential amino 

acids, which are amino acids that the human body cannot synthesize and must obtain 

from the diet. These amino acids play crucial roles in protein synthesis, 
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neurotransmitter production, and metabolic processes, making SCP a complete and 

high-quality protein source. 

3. Vitamins and Minerals: SCP can provide essential vitamins and minerals necessary 

for overall health and well-being. Depending on the microorganism and growth 

conditions, SCP may contain vitamins such as B vitamins (including B12, riboflavin, 

and niacin) and minerals such as iron, zinc, calcium, and magnesium. 

4. Low Fat Content: SCP generally has a low-fat content, which can be advantageous for 

individuals looking to reduce their fat intake or manage their weight. This makes SCP 

a lean protein source that can contribute to a balanced and healthy diet. 

5. Bioavailability: The protein and nutrients in SCP are typically highly bioavailable, 

meaning they are easily absorbed and utilized by the body. This ensures efficient 

nutrient delivery and utilization, maximizing the nutritional benefits of SCP 

consumption. 

6. Functional Properties: Depending on the microorganism and production method, SCP 

may exhibit certain functional properties such as emulsification, gelling, or foaming, 

which can enhance its versatility and applicability in food formulations. 

7. Reduced Allergenicity: SCP derived from non-allergenic microorganisms can be 

hypoallergenic or suitable for individuals with food allergies or intolerances. By 

minimizing allergenic proteins commonly found in traditional protein sources like milk, 

soy, or wheat, SCP offers a safe and alternative protein option for individuals with 

dietary restrictions. 

Methods of production 

When it comes to producing Single Cell Protein (SCP) for the dairy and food industries, 

several methods are applicable. These methods vary based on the type of microorganism used, 

the desired characteristics of the SCP, and the intended applications. Here are some common 

production methods tailored for these industries: 

1. Utilization of Dairy By-products: In the dairy industry, by-products such as whey, 

lactose, and cheese whey permeate can serve as excellent substrates for SCP 

production. Microorganisms such as bacteria, yeast, and fungi can ferment these by-

products to produce SCP. This method not only adds value to dairy waste streams but 

also produces SCP with a nutritional profile suitable for dairy and food applications. 
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2. Submerged Fermentation (SmF): Submerged fermentation involves the cultivation 

of microorganisms in liquid media within bioreactors or fermenters. This method is 

well-suited for producing SCP from various microorganisms, including bacteria, yeast, 

algae, and fungi. SmF allows for precise control of fermentation conditions such as 

temperature, pH, and nutrient concentration, leading to high biomass yields and 

consistent product quality. 

3. Solid-State Fermentation (SSF): Solid-state fermentation involves the cultivation of 

microorganisms on solid substrates. This method is particularly suitable for filamentous 

fungi and certain bacteria. In the dairy and food industries, SSF can utilize agricultural 

residues, lignocellulosic materials, or spent grains as substrates for SCP production. 

SSF offers advantages such as lower water consumption, reduced energy requirements, 

and simplified downstream processing. 

4. Co-cultivation and Mixed Cultures: Co-cultivation involves growing multiple 

microorganisms together to produce SCP. This method can enhance the overall biomass 

yield, improve nutrient utilization efficiency, and yield SCP with desired 

characteristics. In the dairy and food industries, co-cultivation of microorganisms with 

complementary metabolic capabilities can lead to the production of SCP with specific 

functional properties or nutritional profiles tailored for various applications. 

5. Utilization of Algae and Cyanobacteria: Algae and cyanobacteria are photosynthetic 

microorganisms that can be cultivated using dairy wastewater or nutrient-rich effluents. 

These microorganisms can produce SCP through photosynthesis, utilizing carbon 

dioxide and nutrients present in dairy wastewater. Algal SCP can be harvested and 

processed into protein-rich biomass suitable for dairy and food applications, offering a 

sustainable and environmentally friendly protein source. 

6. Genetic Engineering: Genetic engineering techniques can be employed to enhance 

SCP production and tailor its properties for specific applications. This may involve 

modifying metabolic pathways, improving nutrient uptake efficiency, or increasing 

biomass yield. In the dairy and food industries, genetically engineered microorganisms 

can produce SCP with enhanced nutritional quality, improved functionality, or reduced 

allergenicity. 

Conclusion 



Vol. 4 Issue- 7, March 2024                                                                     (e-ISSN: 2582-8223) 

                                                                                                                                                                                                                                                                  

www.justagriculture.in                                                                
 

 

P
ag

e2
8

9
 

In conclusion, Single Cell Protein (SCP) stands as a promising solution to address the 

global challenges of food security, sustainability, and nutrition. With its high protein content, 

essential amino acids, and potential for customization, SCP offers a valuable alternative to 

conventional protein sources. Its production methods, tailored for the dairy and food industries, 

present opportunities for waste valorization, resource efficiency, and innovation. As SCP 

continues to gain traction, it holds the potential to revolutionize the way we approach protein 

production and consumption. By embracing SCP as a fast, versatile, and sustainable protein 

source, we can pave the way for a healthier, more resilient future for both people and the planet. 

 

 


