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RESULTS

Fig. 3: Sensory scores of soy-enriched Tuo Zaafi at different levels of enrichment.

Oxidative stability study

• For most treatments, but malted 2,

acid values were low (Fig. 4ab).

• For most treatments, but malted 2,

peroxide values were low ranging

from 1.8 – 3.7 mEq/kg (Fig. 4c).

• Acid values and free fatty acids

increased after 15 days in ambient

conditions and declined significantly

thereafter (Fig. 4ab).

• Peroxide value of the processed soy

flour declined significantly (p = 0.04)

after the 15 days and then

increased significantly over 4

months (Fig. 5c).

INTRODUCTION

• In rural Ghana, overreliance on high carbohydrate staples has led to stunting

rates higher [22.1% vs. 14.8%] than those experienced in urban settings (1)

where diets have greater diversity.

• Tuo zaafi, a thick maize/millet paste, it is a high energy, low protein staple for

northern Ghanaians (2).

• Protein quality and quantity could be efficiently improved by complementing

Tuo Zaafi flour with soy flour, as soy is a complete protein food (3).

• Soy flour’s high polyunsaturated fatty acid content makes it prone to

oxidation rancidity, which renders the product undesirable.

OBJECTIVES
• Develop a higher protein Tuo Zaafi (boiled, thick/soft white maize dough,

without cassava) with varying levels of white maize-soy enriched flour.

• Evaluate consumer preferences for higher protein Tuo Zaafi, prepared with

different levels of maize-soy composite flour.

• Assess the effect of pretreatment methods, on the oxidative stability of full-fat

soy flour in ambient storage conditions.

METHODS
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Product formulation

• Tuo Zaafi flour was formulated 

with soy inclusion levels as 

follows: 10%, 15%, 20%, 25% 

and 30%.

Sensory Analysis

• Local women (n=15), for whom 

Tuo zaafi is a major staple, 

assessed (preparation and 

tasted) the various maize-soy 

flour blends of Tuo zaafi using 

a 5-point Hedonic scale (1 –

extremely dislike to 5 –

extremely like).

Oxidative stability study

• Acid value, peroxide value and 

free fatty acid were monitored 

over 120 days in ambient 

conditions (28.5°C and 75.5%) 

in Accra, Ghana. 

• The oxidative markers were 

determined using standard 

protocols.

Sensory Evaluation

• Tuo Zaafi enriched with 10 -20% flour from 24 hour-soaked soy recorded good consumer preference for most sensory attributes (Fig. 3).

Consumer acceptability generally declined with increased inclusion levels of soy beyond 20% regardless the pretreatment method.

CONCLUSIONS

• Soy-enriched Tuo Zaafi was 

successfully developed and was easy to 

prepare in “at home” conditions.

• 10-20% Incorporation of soy flour 

(soaked pretreatment method) gave 

good consumer acceptability.

• Pretreatment methods (roasting, 

soaking, and malted 1) did not influence 

oxidative markers of full-fat soy flour 

stored in Ghanaian ambient conditions 

(28.5°C and 75.5%) except for malted 2.

• Addition of up to 20% full-fat soy 

flour is technically and sensory 

feasible and represents an up to 55% 

increase in quality protein, from 9.5 to 

15 g per 100 g (db).

Fig. 2a: Flour blend with 10% soy flour 

(left) and 100% maize flour (right)

Fig. 2b: 10% soy enriched Tuo

Zaafi

Fig. 2c: 100% maizeTuo

Zaafi

Developed Product

Fig. 1: Pretreatment methods and soy flour 

preparation.
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Fig. 4:  Changes in acid value (a), free fatty acid (b) and peroxide value (c) of full-fat soy flour over 120 day 

ambient storage. Values are means ± SD; n = 3.

Fig. 2d: Women preparing 

Tuo Zaafi
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