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Statement of Problem Ghana and SAM iBRan RUTF Formulas
The goal of this project is to determine optimal processing conditions to Ghana Population: 25 million people  [F= & = . =00 noredientType rediontName % Ingredient Name T 128
' i ' - T ny et Cereal/Grai White Maize (flour of whole grain) 3.34 Oat
manUfaCtu.re. RUTF pr(.)dUCtS for a plant Iocated |n-(3.lhana. The plant mUSt be Chlldren (<5) Wlth SAM 56’784 - M ' L:;i?ne o Grolu?ﬁd I?’Iezaenuto(ghoelI\gd,ogr?erjlgnd Raw) 10 G?oind Peanut (Shelled, Dried and Raw)
energy-efﬂClent, Sustalnable, and operate at a minimal cost. All Ingredlents Average I\/Ionthly WaQES: $127.62 o (F;Zizlgsggnszzgvum) 77.793 gc;sifﬁaa/r;{se:)gslgggle max, G. hispida, G. soja)
used will be locally sourced and indigenous to Ghana. Package: 270 grams (0.5 Ibs) Pai 16.02 Palm
Price: $1.70 per pound ($0.85/day) ' g Conms Pk R
. . . — Seed Pumpkin 9.32 -
. Sugar Brown 5.79 White
Dosage: 6 weeks for 3 servings a day - White 12.31 -
B k d f . PI ant PrOdU Ct| on: 1 4 40 IbS /d ay Milk YVhey Protein Concentrate 34 21;43 @:r:i S\;vlr;;egt (Eizv\édoerzcentrate 34
ackground Intormation Gh | Price: £ | - . Whey Protein Concentrate 80
. . . : RUTF G ana TOta P”Ce. $357O or ' Vitamins/Minerals Dimodan HSKA Dimodan HSKA
Ready-to-use therapeutic food (RUTF) is a term used to describe high-energy, dosage period MNP 93 MNP
high-nutrition food products specifically designed for children aged O to 5 years Frgure &, OO Tota: Total

with severe acute malnutrition (SAM). This project is a collaborative effort
between Purdue University in West Lafayette, Indiana and Washington
University School of Medicine in Saint Louis, Missourl.

Process Flow Diagram Processing Conditions

. . Formula 82
» Reference Compa_ny: Mother Administrated Nutritive Aid — X — Y—uw Eadpment— Thgrediont Torn PG Mass (5] Time (min)—Fiow (o]
(MANA) Org anization | ' o Extrude Mill Peas and Maize STP 168.741 65.607 2.572
] ] _ _ | Milling N (Grains) Mixer Peas and Maize and Water STP 216.953 Batch
 EXxperimental design centered around extrusion cooking of Raw Ingredients (Grains) { Gra?:;m?ﬁiter} Extruder Peas and Maize and Water (250 rpm)  216.953 180.794 1.2
- ' Dryer Extrudate 60 204.953 720 Batch
g rains Dryer Peanuts and Pumpkin Seed 160 278.208 20 Batch
7 -. : Mill Dried Peanuts and Pumpkin Seed STP 278.208 108.168 2.572
) - Mixer All Ingredients STP 1440 Batch
>< — Pasteurization All Ingredients 100 1440 Batch
. . Millin Dry Roast Millin Dryin
EX p er I m e n tal DeS I g n (Peanuts, Pumpgk'ln Seeds) (Peanuts, T:'\‘rurﬂr:ﬂiiﬂ Seeds) (Ertrudagte] {Extrr:,lfdfte} FO rmu I a 106
_ _ _ _ Equipment Ingredient Temp (°C) Mass (Ib) Time (min) Flow (lb/min)
Extrusion: cooking grains via shear stress mill 8a’;s o gﬁ 22322 12.940 éﬁ:ﬁ
. . . . IXer dalsS an ater . altc
MiXIn g. un Iform reci pe Extruder Oats and Water (200 rpm) 46.082 57.603 0.800
: . : . . : Dryer Oat Extrudate 60 38.082 720 Batch
Dryl ng . IOwe”ng mOISture Content1 rOaS“ng Seeds —,_Dteurzng - . Extruder Soy grits (900 rpm) 93.312 103.312 1.000
Milling: uniform particle size A | }1 - Dryer Peanuts 160 144 20 Batch
: g _ p .. _ _ 8 Wet Grinding o o0 'i'?:?ﬂ'?i?f o) M!II Dried Pegnuts STP 144 55.987 2.572
Grinding: homogenizing final mixture Mixing ez - Mixer All Ingredients STP 1440 Batch
(Extrudate, Nuts, Seeds, AcKaging Delivery Pasteurization All Ingredients 100 1440 Batch

Qils, Sugars, Powders)

Pasteurization: reducing contamination

Figure 2. Pilot Plant Mini Extruder

Economics Global and Societal Impact Alternative Solutions

Economic Analysis Equipment Cost Distribution « Curing severe acute malnutrition r (9t * High Temperature Short Time (HTST) Pasteurization

Cost Formula82 Formula 106 = Wet Grinder  Empowering mothers o e Cooking of grains using non-extrusion

Direct Costs $284,200.00 $284,200.00 a Grinder * Sustainable process . N » Reducing footprint from packaging

Indirect Costs $104,344.03 $104,344.03 —  Creating jobs 47 B I8 » Alternative Recipes

Working Capital $68,709.53 $68,709.53 A “ EAS :

Total Capital Investment $458,063.53 $458,063.53 e Sustainability  Figure 5. UNIGEF Future Considerations

Annual Operating Cost $20,060.00 $16,500.00 " Steam Kettle . U ed extrudat d . 1al feed .

Annual Ingredient Cost ~ $214,800.00 $239,600.00 e ruder NCOOKEA Extrudate sold as animal fee * Quality and sensory tests

Annual Packaging Cost  $409,000.00 $409,000.00 Condensen/Evanorator . Rec_:apturmg_ water_ vapor from dryer  Harnessing solar power

Return on Investment 42.51% 34.06% o e |ndigenous ingredients e Shelf life determination

Payback Period 1.6years 2.8 years Refrigeratior | - 4% 0N
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