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Objective: 
To establish a Ready-to-use Therapeutic Formula (RUTF) plant in Adama, Ethiopia that will utilize local 
ingredients in order to boost the economy and fight against the development of severe acute 
malnutrition (SAM). 

Process Flow Diagram: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ready-to-use Therapeutic Formula production in Ethiopia 

Legend:   Formula #78|Formula # 112| Shared process flow 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RUTF Formulations: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Experimental Design: 
• De-Hulling: Removal of fibrous hulls 

through grinding. 
• Mixing: Blending multiple ingredients 

together into a well-mixed solution. 
• Extrusion: The cooking of grains through 

pressure and shearing. 
• Drying: Removal of water through  

heating. 
• Pasteurization: the heating of product 

to a temperature for a time in order to 
eliminate unwanted microorganisms 
and increase shelf life. 

• Milling: The grinding of product into 
small particles. 

• Homogenization: The process of 
breaking down large particles in a 
solution to create a stable emulsion. 

• Screening: Process of separating 
particles based on their size. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Economic Analysis: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sustainability: 
• Rotary screen recycle: Send large particles that did not make it through rotary screen separator back through mill in 

order to decrease particle size. 
• Byproduct for animal feed: The hulls from certain grains and the uncooked extrudate can be sold as animal feed to local 

farmers in Ethiopia.  
• Condense water vapor: The extruder and the tray dryer both have moist air coming off, and this can be recycled and 

used for grain soaking prior to extrusion. 
• Recycle containers: Containers initially holding ingredients from shipping can be recycled a number of ways. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Alternative Design: 
• Impingement dryers replace tray dryers: Have a quicker drying time, but cost more and take up more space. 
• Cook soybeans in dryer: Inconsistent cooking in soybean extrude 
• Utilize irradiation for food safety: In addition to steam kettle pasteurization 
• Decrease pieces of equipment: Perform deep clean on equipment and use for both formulas. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Societal Impact: 
• Boost local economy 
• Reduce cases of severe acute malnutrition 
• Develop & enhance local sustainability practices 

  
Return of Investment 
• Assume 5 year payback period 
• ROI: 20% 
• Selling Price: $0.279/100g 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Output 
16,000,000 children 

2% SAM  
400 gm/day per child 

10% market  
14,000 kg/day per formula  

Equipment Costs: 
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