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ABSTRACT 
Objectives: The study was designed to contribute to knowledge about supplementary foods available in 
Kenya, with the view of helping consumers make informed choices when selecting health-promoting foods 
for vulnerable groups. 
Methodology and results: A previously pretested, semi-structured questionnaire was used to collect 
information on the types, characteristics and use of supplementary foods from supermarkets, hospitals, 
NGOs and Rehabilitation Centers in Nairobi market. Descriptive statistics was used for the qualitative data. 
Linear programming module of Nutrisurvey was used to estimate nutrient adequacy and comparative costs 
of the foods. Results established that most of the supplementary foods are not only imported but also 
locally manufactured and are categorized into two groups. First were the foods recommended for 
rehabilitation programs but were not available for sale in the open market. Nutrition information and shelf-
life are displayed on the labels of these foods. Secondly, a category comprising of 80 food supplements 
with health claims on labels and on display for sale in the supermarkets’ health shelves. All the foods were 
found to be limiting in fat and the micronutrients calcium, vitamin A, C, B5, B6, B12 and folic acid. The 
average cost of 100g protein was €0.01.  
Conclusions and application of findings: The study results constitute the first organized documentation of 
the supplementary foods utilized in Kenya. Though not exhaustive, the documentation forms excellent 
reference material for stakeholders’ concerned with supplementary food formulation and in the health of 
Kenyans. It provides substantiation on use of locally-produced formulations as low-cost alternatives in 
supplementary and emergency feeding programmes to reduce malnutrition and chronic diseases.   
Keywords: Supplementary foods; Nutrition; Health; Rehabilitation; Vulnerable groups. 
 
INTRODUCTION 
Recently, new nutritional and health insights have 
emerged which have created need for 
development of foods and beverages with health 
benefits, authenticated by scientific evidence or 

studies (Weststrate et al., 2002; Khandelwal et al., 
2010). The World Health Organization (WHO) and 
the Food and Agriculture Organization (FAO) have 
recognized the importance of these foods in 
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enhancing nutrition and health (WHO, 2003). In 
Kenya, consumers, especially those from the 
middle and higher socio-economic classes, have 
become increasingly aware of the health benefits 
derived from consumption of specialized foods 
found in the market. Consequently, there is 
increasing willingness to pay extra for food 
products with indicated health benefits, given the 
added knowledge of the relation between food 
consumption and health status (FAO/WHO, 1998; 
FAO/WHO, 2002). Also there has been a steady 
increase in malnutrition, HIV/AIDS and other 
diseases like diabetes (UNAC/WHO, 2001). It has 
been reported that the percentages of 
malnourished people has remained at around 
35%, but with absolute numbers increasing due to 
population growth (Rosegrant et al., 2005). This 
has caused increase in the demand for specialized 
nutritious and health food supplements. Propelled 
by the increased demand, the diversity and 
volumes of the supplementary foods in the market 
have risen. Earlier on, most of these foods used to 
be imported mainly from developed countries. 
Recently, however, the local food industry has 
responded by manufacturing the foods for export 
substitution.  
There is currently therefore, a diversity of locally 
manufactured foods, which sell on the ‘health’ 
display counters of many supermarkets and sales 
outlets in Nairobi, Kenya . These foods target not 
just the nutritionally and health challenged 
individuals, but also can be used by healthy 
individuals and whole families to maintain sound 
nutrition and health status. The supplementary 
foods for use in rehabilitation in Kenya can be 
classified as fortified blended foods (FBFs). FBFs 
such as corn/soy blend and wheat/soy blend have 
been provided as the choice supplementary food 
commodities among many different vulnerable 
populations, and for a wide range of purposes, for 
the past 30 years or more. They consist of 20-25% 
soy, 75-80% corn or wheat, and a micronutrient 
premix (Marchione, 2002). They have been 
regarded as being of reasonably good nutritional 
value for limited cost and are also being produced 

in more than 20 countries across the globe 
(Pinstrup-Andersen, 2008). FBFs have become the 
products of choice from the few non-perishable 
food items used in feeding programs for 
moderately malnourished children as well as other 
vulnerable groups (pregnant and lactating women, 
and chronically ill, i.e. HIV/AIDS and TB) in Kenya.  
Most FBF’s are donated by the United States and 
distributed by the World Food Program (WFP). 
Over 50% of the supplementary feeding programs 
supported by WFP utilize FBFs. WFP also assists 
countries to enhance local manufacturing capacity, 
and then contract the firms to manufacture the 
foods for their programs (Duvenage & Schönfeldt, 
2007). This cuts down importation costs, and 
because locally grown food ingredients including 
such cereals as sorghums and millets are used in 
the manufacture, production cost also goes down. 
The local manufacturing ensures sustainability of 
the programs and creates incentives for farmers to 
produce raw material for the industry. This in turn 
has the effect of improving household income and 
food security (Subbarao et al., 1997). 
Approximately 50% of FBFs used by WFP are 
locally manufactured. Key nutritional problems are 
addressed during formulation and manufacture of 
these foods via expert consultations. The issues 
taken into account include local food availability, 
acceptability, and affordability and food patterns of 
the study cohorts (FAO/WHO, 1998; FAO/WHO, 
2002).  
Information on the supplementary foods marketed 
and utilized in Kenya still remains scanty. Some of 
the locally manufactured foods appearing on 
market shelves bear health claims, 
unauthenticated in most cases, on their labels. 
These foods are usually either enriched with 
nutrient supplements or are prepared with food 
ingredients known to be rich in the nutrients. This 
study will therefore seek to characterize the 
various supplementary foods imported and locally 
manufactured which are marketed and used in 
Nairobi in terms of the ingredients used in their 
formulation, the target groups, type of packaging 
as their relative costs in the market. 
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METHODOLOGY  
This study was carried out in Nairobi from 2008 to 
2010. Nairobi was purposively selected because being 
the capital city; it has the largest number of consumers 
of supplementary foods and sales outlets. In addition, 
Nairobi has a cross-section of people from different 
ethnic and socio-economic back grounds. Data was 
collected using a previously pretested semi-structured 
questionnaire. Some qualitative data was also collected 
by making general observations during the interviews. 
Twenty-one branches of five major supermarkets were 
interviewed, including 5 branches of Nakumatt, 6 
branches of Uchumi, 4 branches of Tuskys, 4 branches 
of Ukwala and 2 branches of Chandarana 
supermarkets. In addition, nutrition staff of 5 hospitals, 
13 NGOs and 4 rehabilitation centers that operate 
rehabilitation programs and nutrition staff of the Ministry 
of Health were interviewed. Linear programming was 

used to assess the nutrient adequacy and cost 
effectiveness of the identified FBFs. The cost of the 
supplementary foods was estimated using the 
prevailing retail prices. Percent fulfillment of RDA for 
vulnerable children aged 12-23 was used  The local 
food prices used in the analysis are in the local 
currency (Kenyan Shillings) per 100g of the edible 
portion and per 100g protein.   
Data analysis: The quantitative data were analyzed 
using MS Excel 2007 and Genstat statistical package, 
9th Edition (Payne et al., 2006). Descriptive statistics 
was used for the qualitative data. The linear 
programming module of Nutrisurvey, was used for the 
food price analysis and nutritional adequacy in 
fulfillment of the Recommended dietary allowances 
(RDA) (Dantzing, 2002; Briend et al., 2001; Darmon et 
al., 2002). 

 
RESULTS AND DISCUSSION 
General market characteristics of supplementary 
foods: The study identified two categories of 
supplementary foods that are marketed and utilized in 
Nairobi. The first category consisted of very few foods 

officially recommended for use in rehabilitation and 
supplementary feeding programs in the country, but not 
available for sale in the open market. These foods are 
shown in Table 1.  

 
Table 1: FBF’s officially recommended for rehabilitation in Kenya showing the ingredient formulations, main target 
groups and product costs 

Type of 
FBF’s 

Ingredients in formulation Target group Prices per 
1 kg (KES)* 

Advantage® Precooked whole maize, soybeans, cane sugar, 
iodized salt, vegetable oil, whey protein concentrate 
80%; fortified with vitamins & minerals 

Pregnant & nursing 
mothers, HIV/AIDS, 
Malnourished 

70 

First food® Precooked whole maize, millet, sorghum, soybeans, 
cane sugar, iodized salt, vegetable oil; fortified with 
vitamins & minerals 

Malnourished children, 
HIV/AIDS 

70 

Foundation® Precooked whole maize, soybeans, cane sugar and 
fortified with vitamins & minerals 

Whole family, HIV/AIDS, 
malnourished 

70 

Foundation® 
+plus 

Precooked whole maize, soybeans with vegetable oil, 
cane sugar and fortified with vitamins and minerals 

People who require more 
concentrated energy, 
Malnourished, HIV/AIDS 

70 

 
Although the foods were used for the vulnerable 
groups, HIV/AIDS and the malnourished groups, if they 
were availed in the market, they could be consumed by 
healthy individuals and families to enhance health. In 
this category, all the foods were FBFs. These foods 
were imported or locally manufactured on contract. The 
second category consisted of a diverse group of more 

than 80 products containing varying nutrition and health 
claims on their labels. These foods are usually found 
selling under the ‘health’ shelves in the supermarkets. 
The foods can be categorized as FBFs, Fortified-non-
blended-foods (FNBF), Non-fortified-blended foods 
(NFBF) or non-fortified-non-blended foods (NFNBF), as 
shown in Table 2.  
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Table 2: Ingredients, target groups and cost of some supplementary foods sold in major    supermarkets in Nairobi 
Type supplementary food 
* (Brand names) 
 

Ingredients in formulation Target groups  Price/kg 
(KES) 

Bewa Omena mix flour 
(NFBF) 

Soya, millet, sorghum, maize, fish Adults & Children 78 

Soy Afric nutria-mix 
recovery porridge (NFBF) 

Maize, soya, millet, sorghum, wheat & 
oats 

Aged, malnourished, 
recuperating patients, 
expectant & lactating mothers 

64 

Bewa special porridge mix 
(NFBF) 

Soya, millet, beans, peanuts, green 
grams, maize, cassava, sorghum, peas & 
black beans 

Adults, children & patients 86 

Pure amaranth flour 
(FNBF) 

Whole amaranth grain 
Fortified with vitamins & minerals 

Malnutrition, cancer & 
HIV/AIDS patients, heart 
diseases, diabetes, gout, 
constipation, TB, colds etc. 

190 

Bewa soya-wimbi flour Soya, millet, cassava, sorghum Children & adults 80 
Nutri-rich Proctor & Allan 
(FBF) 

Maize, soya, sorghum, fortified with 
minerals & vitamins 

Whole family 80 

FAFA-D diabetic formula 
(FBF) 

Special fibre preparation, toasted soya, 
millet, maize, sorghum, tapioca, fortified 
with vitamins & minerals 

Diabetic patients, weight loss 
& people with hemorrhoids 

99 

Omena porridge flour 
(NFBF) 

Soya, groundnuts, millet, sorghum & 
whole fish 

General population 77 

Bewa wimbi porridge flour 
with milk powder (NFBF) 

Millet, maize, cassava, sorghum & milk 
powder 

Adults & children 73 

Borabora nutri mix super 
porridge (NFBF) 

Soya & maize meal General population 56 

Azuri delight (BASCOT) 
(NFBF) 

Beans, bananas, maize, pumpkin, carrots 
& amaranth 

Breast milk substitute for 
children 

186 

Maspet special porridge 
mix (NFBF) 

Soya, millet, beans, peanuts, green 
grams, maize, sorghum, peas & black 
beans 

Adults & children 65 

Maspet wimbi with milk 
powder (NFBF) 

Millet, maize, sorghum & milk powder Adults & children 65 

FAFA wimbi mix sour 
porridge (NFBF) 

Maize, millet, soya & souring agents General health of population 64 

FAFA porridge mix Soy 
afric (NFBF) 

Soya, maize, wheat, millet & souring 
agents 

General health of population 67 

Nature’s way family Health 
Porridge (NFBF) 
 

Amaranth, millet, oats, wheat, carrots, 
corn, alfalfa, soya, parsley, kales & 
sorghum 

Prevents aging, cancer & 
indigestion, immune boooster 

140 

Nature’s way natural pure 
wimbi (NFNBF) 

Millet flour Diabetic patients 109 

Maspet Uji mix (NFBF) Sorghum, soya, maize & souring agents Adults &children 60 
Maspet soya wimbi flour 
(NFBF) 

Soya, millet & sorghum Adults & children 62 

Pure wimbi flour Kasuku 
mbili (NFBF) 

Millet flour Growing children, aged people 
& diabetic patients 

80 
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Mbogo’s quality farm 
products  (FBF) 

Maize, sorghum, millet, cassava, soya, 
simsim, amaranth, black beans, and 
calcium 

General working population, 
diabetic patients 

92 

Body builders porridge 
(NFBF) 

Soya, millet, sorghum, groundnuts, black 
beans green grams, peas,  

Health and body strength 70 

Omena mix (NFBF) Fish, soya, groundnuts, beans, green 
grams, millet & sorghum 

Children & adults 76 

Special porridge mix 
(NFBF) 

Millet, beans, peanuts, green grams, 
maize, cassava & sorghum 

Adults & children 67 

Farm porridge mix (NFBF) Millet, peanuts, groundnuts, soya beans Adults, children & diabetic 
people 

54 

Pure Health uji afya (FBF) Amaranth, sorghum, millet, maize, rye & 
oats. Fortified with vitamins & minerals 

Lowers blood fat, lungs, bowel 
movement, protects body from 
pollution  

80 

Cassava porridge mix 
(NFBF) 

Cassava, millet & sorghum Adults & children 54 

Bewa strawberry flavored 
millet flour (NFBF) 

Millet, cassava, sorghum, maize & 
strawberry flavor 

Adults and children 70 

Mushrooms for health 
(NFBF) 

Mushrooms, sorghum & roasted ground 
nuts 

General population 75 

 
About 30% of these foods can qualify based on the 
label information, for use in rehabilitation. Such foods 
are shown in Table 2. Of these foods which were not 
FBFs, the specific nutrients and health factors indicated 
on the labels, if authentic, could be presumed to have 
emanated from the ingredients used in their 
formulations.  
The survey showed that the number and consumption 
of this second category of foods had increased over the 
last few years. The increase in number was indicated 
as caused mainly by increased market demand due to 
increased consumption of the foods. The main reasons 
for the increase in consumption were indicated as 
increased health awareness by 45% of respondents 
and curiosity arising from the diversity of products, the 
new ingredients used in their formulation and the 

fascinating health claims on the labels of some of them 
by 30% of respondents (Table 3). Advertising though 
little also played some role in influencing consumption 
of the foods. Nutrition information was not displayed on 
the labels of most of these products. Based on the 
health claims, the consumers  purchased and 
consumed the foods regardless of their cost without 
being oblivious of the possibility of them being 
unwholesome or of lower nutritional and health quality 
than indicated. For example, with no shelf-life indicated 
on the labels, it was possible for consumers to continue 
using the foods even after they had expired and were 
no longer able to meet the nutrition and health 
requirements at the levels declared on the labels. 
Regulatory organizations in the country have recently 
embarked on initiative to have the manufacturers 
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mandatory authenticate the claims on these foods and 
to establish shelf-lives through testing in accredited 
laboratories, before passing them to the consumer. 
This will obviate problems of unscrupulous 
manufacturers having to dump substandard goods in 
the market as they rush to cash on the quick revenue 
from sale of the products. . If organized properly, the 
marketing of the foods can contribute to poverty 
reduction by enhancing agricultural production and 
revenue generation by farmers who produce the raw 
material. The growth and successful development of 
supplementary food market in Kenya can also help to 

mainstream back into local diets the under-utilized local 
food crops such as sorghums, millets, cassava and 
sweet potatoes. This will improve food and nutritional 
security; diversify staple foods and therefore effectively 
curb nutritional deficiencies. Subsequently, energy 
dense diets from these local foods offer a low cost 
dietary option to the vulnerable groups (Darmon et al., 
2004). However, micronutrient intakes are often lower 
in these foods which could easily have negative impact 
when consumed by population groups of low 
socioeconomic status (James et al., 1997). 

 
Table 3: Examples of major health claims labeled on packages of supplementary foods in the market 

Health claims Frequency (%) 

Prevention of cancers (colon, breast and lung cancers), diabetes, heart diseases, aging and 
constipation 
Control of malnutrition, marasmus and kwashiorkor. 
Management  and reduction of TB, rheumatism, bronchitis and HIV/AIDS 
Immune boosting 
General health improvement 
Others 

10 
 
41 
24 
13 
9 
3 

 
Ninety percent (90%) of the supermarkets and market 
outlets purchase supplementary foods on whole sale 
directly from the manufacturers. The foods are mainly 
packed in 2kg or 1kg packets and baled for whole sale. 
Market promotion is done by the manufacturers. The 
sales promotion strategies employed when pitching the 
products to supermarkets include 1) providing a free 
sample of the product , 2) providing free point-of-
purchase displays or shelf-talkers for the products and 
3) guaranteeing a minimum level of sales. All the 
supermarkets, however, indicated that “shelf space”, 
“customer recommendations/requests” “price and gross 
margin”, and “proven sales history” were the most 
common criteria used to decide whether or not to place 
a new product brand in their shelves. Ease of 
restocking, label information, presence of bar code and 
shelf life indication on label were the other criteria used, 
but these were of minor importance. Fortified blended 
foods, have been associated with disappointing results 
in supplementary feeding programmes among children, 
pregnant women, and adults with HIV in sub-Saharan 
Africa (Mahlungulu, 2007). The lack of variety and high 
market prices create inaccessibility to diversity, which 
when coupled with often exhausted household assets 
results in reliance on a single staple. Reports also 
indicate that the products are not well-adapted to meet 

the nutritional needs of young or moderately 
malnourished children, for several reasons (Méance et 
al., 1999; Navarro-Colorado, 2007). One of the main 
reasons is that these blends are rich “anti-nutrients” 
that may interfere with nutrient absorption and dietary 
fibers that can affect appetite [Hoppe, 2008]. Another 
concern, is that the lack of animal products in the 
blends which could aggravate malnutrition and growth 
retardation in the children. There are also questions of 
efficacy, delivery, cost, and sustainability. 
Types of Supplementary Foods, Ingredients, Target 
Groups and Prices in the Market: The supplementary 
foods shown in Table 1 above were based mainly on 
corn soy blend (CSB), although other cereals like wheat 
have been used in place of corn. The formulations of 
foods for rehabilitation based on CSB have remained 
unchanged for almost 30 years, despite increased 
knowledge on alternative formulations based on other 
cereals and legumes that can equally meet the same 
nutritional requirements (Hurrel, 2002). The soybean 
supplies cheap but quality protein from plants. The 
maize is supposed to supply carbohydrate energy, but 
also some protein though of lower quality than soybean 
protein. One food contained whey protein concentrate 
as source of extra protein, while another one contained 
sorghum and millet, which contributed some protein, 
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but acted mainly as source for additional energy. One 
contained vegetable oil as additional energy source; all 
the foods contained cane sugar as energy source for 
the same. All the products were fortified with vitamins 
and minerals. The general nutrient composition of these 
foods is shown in Table . 4. The price of all these foods 
was KES 70 (approximately $US 1.00), and their 
market was restricted only to the rehabilitation centers. 
The second category of supplementary foods is shown 

in Table 2 in terms of the type, ingredient formulation, 
target group and price per kilogram of the foods. The 
nutrient contents of the most commonly used of these 
foods are shown in Table 5, while Table 6 shows the 
prices per kg of the most commonly used food 
ingredients in the formulation of the two categories of 
foods.  
 

 
Table 4: Nutrient contents of the official rehabilitation supplementary foods (100g) 
Nutritional 
Information 

Units Foundation 
Plus 

First Food Advantage UNIMIX (CSB) 

Energy Kcal 450 435 440 400 
Protein % 15 12 16 14 
Fat % 12 11 12 6 
Vitamin A IU 720 920 1050 2300 
Vitamin B1 mg 0.39 0.25 0.29 0.28 
Vitamin B2 mg 15.21 0.38 0.44 0.82 
Niacin (B3) mg 96 2.75 3.17 5.0 
Vitamin B5 mg 1.1 1.39 1.60 2.8 
Vitamin B6 mg 1.29 0.15 0.17 0.17 
Vitamin B12 mcg 0.54 0.52 0.52 1.3 
Folate mcg 159 108 136 0.2mg 
Vitamin C mg 24.5 24 28.0 60 
Iron mg 9.6 5.18 6.50 8.0 
Zinc mg 8.79 4.80 5.50 12 
Magnesium mg 106 112 146 105 
Calcium mg 150 128 155 260 

 
Table 5: Nutrient contents of the supplementary foods sold in the markets (100g) 
Nutritional 
Information 

Units Soy afric 
Nutri-mix 

Nutri-rich 
(P&Allan) 

FAFA-D 
formula 

Perfect mix (with 
mushrooms) 

Energy Kcal 400 400 350 96 
Protein % 13.5 14 13.5 25 
Fat % 6.8 6.0 2.5 1.1 
Vitamin A IU 2300 2300 2300 10 
Vitamin B1 mg 0.28 0.28 0.28 0.06 
Vitamin B2 mg 0.82 0.82 0.82 0.04 
Niacin (B3) mg 5.0 5.0 5.0 0.2 
Vitamin B5 mg 2.8 2.8 2.0 2.0 
Vitamin B6 mg 0.16 0.16 0.165 0.3 
Vitamin B12 mcg 1.3 1.3 1.2 5.7 
Folate mg 0.2 0.2 60 0.22 
Vitamin C mg 60 60 60 0.6 
Iron mg 8.0 8.0 8.7 8.0 
Zinc mg 12 12 12 2.4 
Magnesium mg 106 106 105 3 
Calcium mg 260 260 250 10 
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TABLE 6: Prices of common ingredients of supplementary foods  

Commodity US$/kg product US$/kg protein 
Skimmed milk powder 2.35 6.73 
Whey protein isolate > 90% 7.26 8.07 
Whey protein concentrates (80%) 6.27 7.84 
Whey proteins concentrate (34%) 2.64 7.76 
Whey powder (13%) 1.10 9.17 
Corn Soy Blend1 0.38 (0.36–0.40) 2.18 
Wheat Soy Blend1 
Amaranth  
Sorghum  
Millet  
Maize  

0.47 (0.40–0.54) 
2.00 
0.66 
0.93 
0.53 

2.35 
 
 
 
 

 
1Values are means (ranges). 1 $US = 76.00 KES 
 
Amaranth flour is shown as the most expensive of the 
plant ingredients. As Table 2 shows, corn and soy are 
also the most commonly used cereal and legume in the 
formulation of these foods. However, in some of them, 
other cereals such as wheat, sorghums and millets 
substitute corn in the formulations. Soybean again 
serves as the cheap source of quality plant protein. 
Other legumes like the common bean and pulses such 
as pigeon peas, green grams and amaranth grain were 
used in some as sources of plant protein. The source of 
energy was mainly maize, but also other cereals like 
sorghums and millets, and root crops predominantly 
cassava.  
The foods were indicated as targeted to diverse 
vulnerable groups, but could also be used by the 
general family for maintenance of good health and 
nutrition. Very few of the foods were fortified with 
minerals and vitamins. Cereals were presumed to 
supply most B vitamins, iron, calcium and zinc (Harrel-
Bond et al., 1989). Legumes and pulses on the other 
hand were subsumed to supply protein and some 
vitamins. The prices of these foods varied between 
about KES 54.00 ($US = 0.72) to about KES 190.00 
($US 2.50), the prices being highest for foods meant for 
the more highly specialized groups. Amaranth flour was 
for example the most highly prized because it was 
indicated to be suitable for persons suffering from 
malnutrition, cancer, HIV/AIDS, TB, heart diseases and 
gout, though these claims have not been medically 
authenticated. 

The findings indicated that the prices increased if 
vegetables and foods of animal origin were 
incorporated, and this made the foods unaffordable to 
the consumers. However, studies have shown that 
cereal-based formulas low in animal products, 
vegetables and fruits cannot meet the nutritional 
requirements for vulnerable groups and therefore the 
necessity of vegetable consumption to help meet the 
nutritional requirements of these groups (Brown, 1991; 
Fawzi et al., 2000). In terms of cost, foods based on 
grains, cereals and fats have been observed to be 
more affordable than those based on meat, fish, fruits 
and vegetables (Drewnowski et al., 2004). Moreover, 
vegetables and fruit have more favorable nutrients to 
energy ratio, contributing more nutrients in relation to 
the energy they provide (Darmon et al., 2005). Milk and 
milk products occupy an intermediate position 
(Drewnowski & Darmon, 2005).  
Nutrient contents and cost estimation of identified 
supplementary foods using linear programming: 
Linear programming is a mathematical tool that can be 
used to formulate low-cost nutritious diets (Conforti & 
D’Amicis, 2000) and to analyze the cost constraints on 
human diets especially when comparing many 
intervention strategies (Briend & Dramon, 2000). The 
nutrient contents of the supplementary foods used for 
the analysis are shown in Table 4 and 5. The 
percentage fulfillments of RDAs for the selected foods 
are shown in Table 7.  
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Table 7: Percentage fulfillments of RDAs and nutrient adequacy of the supplementary foods consumed by vulnerable 
children (12-23M) using linear programming analysis as compared with the FAO and WHO (2002) recommended 
nutrient intakes* 

Nutrients Recommended 
Nutrient intake 

First 
food 

Foundation 
plus 

UNIMI
X 

Soy afric 
Nutrimix 

Nutri-rich 
(P&A) 

Perfect 
Mix 

Energy (kcal) 
Protein ( g) 
Fat ( g) 
Retinol equiv. (ug) 
Vitamin B1 (mg) 
Vitamin B2 (mg) 
Niacin equiv. (mg) 
Pantothenic acid (mg) 
Vitamin B6 (mg) 
Folic acid eq. (µg) 
Vitamin B12 (µg) 
Vitamin C (mg) 
Calcium (mg) 
Magnesium (mg) 
Iron (mg) 
Zinc (mg) 

894 
10.9 (12%) 
29.8 (<30%) 
400 
0.5 
0.5 
6 
2 
0.5 
160 
0.5 
30 
400 
60 
6 
4.1 

124* 
120 
44 
0 
94 
83 
0 
28 
52 
0 
1 
4 
34 
127 
170 
109 

63 
82 
34 
0 
55 
65 
0 
11 
26 
11 
1 
4 
30 
106 
117 
82 

138 
360 
88 
1 
109 
157 
188 
34 
63 
93 
6 
14 
76 
548 
292 
141 

205 
186 
47 
0 
204 
113 
0 
0 
94 
0 
1 
4 
44 
218 
236 
202 

91 
103 
31 
0 
79 
72 
0 
24 
39 
0 
1 
4 
32 
117 
144 
94 

207 
350 
175 
1 
115 
101 
465 
220 
105 
103 
6 
17 
34 
368 
182 
126 

*% fulfillment of the RDAs using linear programming model; values in bold considered adequate to meet the RDAs 
 
Table 1-6 shows the ingredients in the formulation and 
nutritional composition of the supplementary foods 
used in the linear programming model. The most 
difficult nutritional constraints in optimization of the diets 
were vitamin A, folic acid and pantothenic acid. It was 

noted that the constraints on the upper limit on some of 
the daily portions for vegetables and fruits could be 
relaxed.  The cost estimation of the foods per 100g 
product and per 100g protein is shown in Table 8.  

 
Table 8: Cost of the supplementary food (per 100g of protein)* 
Food Products Cost/100g product           Cost per 100g protein 

Foundation Plus 
First Food 
Advantage 
UNIMIX (CBS) 
Soy Afric nutria-mix 
Nutri-rich (P & Allan) 
FAFA-D formula 
Perfect mix (with mushrooms) 

7.0 
7.0 
7.0 
7.5 
6.4 
8.0 
9.9 
7.5 

1.05 
0.84 
1.12 
1.05 
0.87 
1.12 
1.34 
1.89 

 

*in local currency (US$ 1.00 = 76 Ksh) as of October, 2009  
 
The average cost (per 100g protein) of a 
supplementary food was found to be Kshs. 1.16 with a 
minimum and maximum cost of Kshs. 0.80 and Kshs. 
1.90 respectively. The supplementary foods were found 
to be more expensive than the sum of basic ingredients 
used in their composition during product formulation. 
They however, do not have any significant advantage in 
terms of nutrient content compared to the ingredients 

used during formulation. Consequently, it was noted 
that national and international development strategies 
and policies, coupled with political will and financing are 
required for sustainable and cheap food-based 
interventions (Bryce et al., 2008; Allen & Gillepsie, 
2001). Recent studies have shown that it will cost about 
$US 8 billion a year to assist 100 million families to 
protect their children from hunger and malnutrition in 
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Kenya (UNICEF, 2006) and yet current donor spending 
on programs to reduce undernutrition is only about 
$US250– $US300 million annually (Macdonald, 2008) 
to combat the multi-faceted nature of the current 
malnutrition and food insecurity. 
Packaging and labeling of market supplementary 
foods: The supplementary foods shown in Table 1 and 
officially recommended for rehabilitation were supplied 
to the institutions packed in polypropylene bag with 
inner polythene liner. This package has the advantage 
of being strong and more durable; at the same time 
capable of withstanding the rigors of the frequent 
loading and off-loading encountered in most emergency 
situations. The supplementary foods in Table 2 were 
found to be packaged in Kraft paper (50%), polythene 
bags (33%), polybags enclosed with paper cartons 
(11%) and polythene composite bags (6%). Kraft paper 
package was reported to be inappropriate in protecting 
the product from losses incurred through shelf display, 
storage and transportation, moisture permeability and 
microbial spoilage (Table 9). Some of the supermarkets 
avoided these losses by storing the products on floor 
boards, wooden shelves or pallets covered with 
polythene paper. Some supermarkets took precautions 
against the losses by cleaning the food stores and 
shelves daily, and occasional store fumigation. The 
stores were well air conditioned, ventilated, cool and 
dry, recommended as storage conditions on the 
product labels.  
All packages contained information on the name of the 
product, name of manufacturer, ingredients used, target 
consumer group, and occasionally shelf life, storage 
conditions, cooking instructions and health benefits 
accruing from the food. Only 39% of the foods in Table 
2 contained some nutritional information on the 
packages. Claims on the health benefits from the 
products were found on the labels of 29% of the foods. 
The Codex Alimentarius Commission  and the 
International Food Standards agency define health 
claims as “any representation that states, suggests or 
implies that a relationship exists between a food or 
nutrient or other substances contained in a food and a 
disease or health related condition” (Wahlquist, 2002). 
Health claims for products and ingredients are 
developed to represent both efficacy and safety. 
Scientific studies for substantiation of health claims 
need to be put in place by regulatory bodies. This 
requires compilation and critique of existing literature, 
including clinical trials on humans, epidemiological 

evidence, animal studies and other evidences of 
biological activities. The European Union PASSCLAIM 
Project (Process for the Assessment of Scientific 
Support for Claims on foods) was introduced in 2001 to 
provide industry, academics, consumer groups and 
regulators with means to evaluate the scientific basis 
for health claim.  
The standardization mark of quality by Kenya Bureau of 
Standards (KEBS) was found on the labels of 63% of 
the products. However, it was reported that the 
Government of Kenya had given all food manufacturers 
up to end of March 2009 to comply with the safety and 
quality standards or have their products withdrawn from 
the markets. Currently, there has been growing public 
concern that the nutritional quality and safety of locally 
manufactured unfortified foods in the market is inexact 
and insufficient. Therefore, supplementary foods 
indicated as containing vitamin and mineral premixes 
are normally preferred by the consumer because they 
are considered as more reliable source of the nutrients 
indicated on their labels.  
Shelf-life and deterioration of the supplementary 
foods: The supplementary foods in Table 1 indicated 
shelf life of 6 months, while those in Table 2, indicated 
shelf-life of 6 – 9 months. More than 50% of the foods 
in Table 2 had no indication of shelf life on the 
packages. For the shelf life to be valid, it was 
recommended that the FBF’s be stored under cool and 
dry conditions, away from direct sunlight. Most of the 
supermarkets were purchasing only sufficient quantities 
which could be cleared before expiry. Most of the 
supplementary foods are powders and flours, and due 
to their large surface area exposed therefore, they are 
easily amenable to spoilage through chemical reactions 
such as fat oxidation in the presence of air and mineral 
prooxidants like iron, caking due to hygroscopicity and 
microbial damage when suitable conditions with regard 
to water activity and temperature are present. Table 9 
summaries the different types of losses indicated as 
being incurred during the marketing of supplementary 
foods. The main losses were due to improper handling 
by store personnel and consumer during purchase, 
which resulted in spillage due to package tears 
especially for products packaged in Kraft paper. Other 
causes of product losses during marketing included 
microbial spoilage, insect infestation (especially 
weevils) and shelf life expiry.  
  



Kuyanga et al..     J. Appl. Biosci. 2011          Diversity of supplementary foods consumed by vulnerable groups in Kenya 

 

 

 

3029

Table 9: Causes of market losses of Supplementary foods 
Type of loss No. of responses Percent loss (N = 21) 

Microbial spoilage  11 52.3% 
Insects and weevils 10 47.6% 
Rodents   5 23.8% 
Returns   2   9.5% 
Display losses 16 76.2% 
Expiry   8 66.6% 
Fire losses   3 14.3% 
Others   4 19.0% 

CONCLUSION 
The study concluded that there is wide diversity of 
supplementary foods consumed in Kenya by vulnerable 
groups, but also by the general family. Only a very 
small group of these foods are, however, controlled 
either in importation or in manufacturing and these are 
officially recommended for use in rehabilitation 
programs. The foods are balanced in terms of nutrients 
through careful selection of protein and energy 
ingredient sources and fortification with specific 
vitamins and minerals. These foods are supplied 
directly to the rehabilitation programs and are not 

available in the open market. There is also a diversity of 
supplementary foods containing nutrition and health 
claims on their labels, manufactured locally and sold in 
the open market. Most of these foods have no nutrient 
information and expiry periods on their labels. The 
study recommends the introduction of food safety 
standards by both local and regional regulatory 
agencies to ensure enforcement of quality and safety 
measures in the consumption and sale of 
supplementary foods to the vulnerable groups in 
Kenya. 
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