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Ready-to-Use 
Therapeutic Food (RUTF)

RUTF is a fortified lipid-based paste 
containing peanuts, nonfat dry 
milk, sugar, oil, and added vitamins 
and minerals used as food aid for 
the treatment of severe acute 
malnutrition (SAM).

Source: www.instagram.com/p/BR8rOCrhZ_y/



Linear Programming Tool (LP Tool)
• Input variables – available ingredients, nutrient information, and price

• Constraint variables – ingredient proportion and nutrient requirements

• Optimize target attribute (ingredient inclusion, cost,  nutrient profile, etc.)

• Controlling the inputs and constraints allow for versatile utilization of the tool

Opportunity for Impact
• Create alternative product, maintains therapeutic benefit, no degradations of 

nutrition all at a cost savings

• Utilize the Linear Programming Tool to formulate based on target population 
and nutrient requirements



Impact of LP Tool
• Utilize LP Tool to produce cost savings – reduced unit costs translate 

to larger population treated

• Incorporate local ingredients to produce local product for local 
consumption
• Economic benefit to the community

• Increased acceptability by target population

• Increased acceptability of governing agencies

• Formulate to maintain nutrient requirements



Inputs: Ingredient Exclusions & Nutrient Profile



Constraints: Ingredients & Nutrition



Selected Formula



Optimization: Goal



Optimization: Result



Linear Programming Tool Summary

• Create new and alternative formulas which deliver same nutrient 
requirements as standard products

• Ability to add ingredients and customize nutrient profiles, including 
new or locally-available commodities

• Allows for diverse application per target product or application

• Default formula will always be at maximum cost-savings 
– purpose of optimization to produce practical, acceptable formula



An excel spreadsheet calculator for protein quality: 
one step further in optimization

• A growing demand for cheaper, more locally available, and even superior food aid 
products

• A need for a quick and easy way to ensure alternative or optimized food aid products have are 
meeting the recipients protein (amino acid) needs

• The calculator is based off the methodology and examples in the FAO Food and 
Nutrition Paper no. 92: Dietary protein quality and evaluation in human nutrition

• The tool allows for 1-5 protein sources to be entered 

• One of the 4 different AA patterns based on population interest can also be used to 
assess the protein quality of a product for multiple populations



Digestible Indispensable Amino Acid Score(DIAAS) 
Calculator



Amino Acid Scoring Patterns for 4 different 
physiological states

AA Scoring Pattern 
(mg/g protein)

His Ile Leu Lys SAA AAA Thr Trp Val

1-3 y healthy
18 31 63 52 25 46 27 7 41

1-3 y living in 
developing world

21 36 72 60 29 53 31 8 47

1-3 y malnourished
24 35 74 67 32 64 37 10 48

1-3 y infected
28 45 84 78 35 81 44 12 58



Amino Acid 
Reference Pattern



The DIAAS score is….



Evaluating Adequacy 



identify the most limiting amino acids 

Identify ingredients with more AA 
mg/ 1 gram protein for limiting amino 

acids

1.Optimize formula in LP tool

re-calculate protein quality score

1.evaluate amino acid adequacy 

repeat until you achieve identified 
DIAAS score

Protein 
Optimization 
Summary



Thank you!

Feel free to contact us with questions:

Melody: mui@wustl.edu

Meghan: mcallaghan@wustl.edu


