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Iron deficiency is the most common and 
widespread nutritional disorder in the world. 
Over 30% of the world’s population is anemic 
and iron deficiency affects more people than 
any other condition. While FAO and other 
Funds focus on global malnutrition, a clear 
strategic path to alleviate anemia in 
particular has not been clearly elaborated. 
The following is a proposal on how to 
address this limitation through effective 
national food fortification strategies.  

Iron deficiency 
Anemia is defined as a low level of 
hemoglobin in the blood, as evidenced by 
fewer numbers of functioning red blood cells. 
There are three main categories of the 
causes of anemia: 1) poor, insufficient, or 
abnormal red blood cell production; 2) 
excessive red blood cell destruction; and 3) 
excessive red blood cell loss. In developed 
countries, iron deficiency is the major cause 
of anemia and results in insufficient red 
blood cell production. In developing 
countries, iron deficiency affects all 
vulnerable groups.  

As well as affecting a large number of 
children and women in developing countries, 
it is the only nutrient deficiency which is also 

significantly prevalent in industrialized 
countries. The numbers are staggering: 2 
billion people – over 30% of the world’s 
population – are anemic, many due to iron 
deficiency, and in resource-poor areas, this is 
frequently exacerbated by infectious 
diseases. Malaria, HIV/AIDS, hookworm 
infestation, and other infections such as 
tuberculosis are particularly important 
factors contributing to the high prevalence of 
anemia in some areas. 

Iron deficiency affects more people than any 
other condition, constituting a public health 
condition of epidemic proportions. More 
subtle in its manifestations than, for 
example, protein-energy malnutrition, iron 
deficiency exacts its heaviest overall toll in 
terms of ill-health, premature death and lost 
earnings. 

Iron deficiency and anemia reduce the work 
capacity of individuals and entire 
populations, bringing serious economic 
consequences and obstacles to national 
development. Overall, it is the most 
vulnerable, the poorest and the least 
educated who are disproportionately 
affected by iron deficiency, and it is they who 
stand to gain the most by its reduction. 

 

Main Causes of Anemia 
 Poor, insufficient, or abnormal red 

blood cell production 
 Excessive red blood cell destruction 
 Excessive red blood cell loss.  

 

A Few Salient Facts 
 In developing countries every second 

pregnant woman and about 40% of 
preschool children are estimated to be 
anemic 

 In many developing countries, iron 
deficiency anemia (IDA) is aggravated 
by worm infections, malaria and other 
infectious diseases such as HIV and 
tuberculosis.  

 The major health consequences include 
poor pregnancy outcome, impaired 
physical and cognitive development, 
increased risk of morbidity in children 
and reduced work productivity in adults. 
Anemia contributes to 20% of all 
maternal deaths. 

 2 billion people – over 30% of the 
world’s population – are anemic. 
 
   

 30% 
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Sera Scandia Group 
The Sera Scandia Group (SSC) was founded 
in 1975, as a supplier of raw materials to 
Novo Nordisk from Latin America, and has 
since become a global leader in the 
production of sera for biotechnical 
applications. Since 2004, it has become the 
only company to be 100% vertically 
integrated from raw material 
(slaughterhouses) to finished product (OEM 
supplier as well as proprietary brands). It has 
more than 40 years of experience in 
sustainably extracting protein from 
slaughterhouse by-product in Latin America.  

 Proteinas Naturales SA (ProtenaS.A.) plant, where 
bovine blood is processed in order to obtain the 
hemoglobin that is used to fortify the   cookies 

 

In its effort to become an integral ally in 
alleviating global malnutrition and anemia,  
Sera Scandia Group  has been working on 
different projects in order to help combat 
iron deficiency anemia (IDA). One of the 
projects it has been working on is the 
production and distribution of iron fortified 
cookies 

The project has taken off in Nicaragua, 
where SSC has created a production facility 
with the support of IFU (DK), DANIDA (DK), 
and PSI (NL) dedicated to the aseptic 

collection and processing of bovine blood 
into food-grade functional proteins.   

The “call to arms” 
 
As part of its commitment to CSR, SSC’s 
inspiration and vision was to emulate the 
successful implementation of a national 
product fortification policy that effectively 
eradicated anemia in Chile (1970-1985). 

In the Chilean program, cookies were chosen 
as the means to introduce iron fortification to 
students as they were already distributed 
among school-aged children by the 
government nationally. The iron fortification 
was managed by fortifying the cookies with 
heme iron from spray dried hemoglobin.  

There are several reasons for using heme iron 
in the prevention of IDA: 

 

 Heme iron is better absorbed than 

non-heme iron. 

 When added to food, it is better 

absorbed than non-heme iron from 

vegetables and grains 

 Iron in hemoglobin is not affected by 

the iron absorption inhibitors present 

in food. 

 Hemoglobin is usually a discarded by-

product of slaughter 

 

The cookies are made with basic ingredients, 
consisting of flour, sugar, butter, vanilla 
extract, sodium bicarbonate, and other 
ingredients to prevent spoiling. Since the 
hemoglobin gives the cookies a brown color, 
cocoa was added to improve taste and 
appearance.  

 

 

 

 

 

A few facts about the fortified 
chocolate cookie 

 

 The Recommended Daily Allowance 

(RDA) of iron for children ages 9 to 13 is 

8mg per day while it varies for children 

ages 14 to 18 

 Each cookie weights 12 g and contains 

2 mg (140 ppm) of iron and contains 

15% protein and 78% carbohydrates 

 The cookies in Nicaragua are being 

produced through a local bakery Buon 

Pan and distributed to various poor, 

rural communities in the country.  
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CHALLENGE 1 

2 billion people are anemic and 
malnourished according to WHO 

Solution 

Enabling sustainable economic development 
through adequate nutrition 
Improve health and education in developing 
countries through the systemized 
establishment of capacity building projects 
that will enable a sustainable and self-
sufficient production and distribution of 
functional proteins and heme iron that – in 
turn – will facilitate improvements in human 
health, animal nutrition, and agriculture 
through local assimilation of novel 
production techniques and added know-how. 

Early Prevention 
IDA has been conclusively seen to delay 
psychomotor development and impair 
cognitive performance in infants. Moreover, 
the effects of iron deficiency in infancy and 
early childhood are not likely to be corrected 
by subsequent iron therapy. Therefore, early 
prevention through iron fortification is 
necessary.  

Some of the effects of iron deficiency can be 
neurological malfunction in young children, 
adolescents, and adults and lower scores on 
intelligence tests (IQ) and other cognitive 
performance upon entry in school.  

Iron Fortification Strategies 
Protein deficiency, hunger, and malnutrition 
are not the result of low food availability, but 
mainly of the high levels of poverty, the 
inability to buy animal protein and poorly 
balanced diets that are largely dependent on 
cereals that, in many cases, form the 
nutrition base (Barboza et al., 2005). An 
alternative for improving the nutritional state 
is the use of mass0consumption cereals, such 
as rice, that form part of the daily diet of the 
population in the production of food fortified 
with protein. Fonseca and Villamarín (2004) 
reported that the fortification of new mass-
consumption foods with an emphasis on 
children represents a line of action that is 

vital to the core of the national strategy for 
nutritional and food security in Colombia.  

Although rice, both refined and un-milled, 
represents an important energy source, it 
possesses an incomplete amino acid profile, 
with lysine being the limited amino acid, but 
also has significant quantities of methionine, 
isoleucine, and leucine; and so, it has been 
recommended that rice be enriched with 
amino acids or animal protein sources in 
order to compensate for the deficient 
essential amino acids (González et al., 2007). 

In a study, adolescent girls whose diets were 
supplemented with iron felt less fatigued; 
their ability to concentrate in school 
increased and their mood improved.  

Nature’s solution to the anemia epidemic – 
heme iron from hemoglobin and functional 
proteins from plasma 
Meat processing offers a suitable way to 
integrate whole blood or separated blood 
fractions (known as blood plasma) into 
human diets. Thus, there are economic, 
dietary, and sensory aspects that make meat 
processing one of the most valuable 
mechanisms for adequately supplying animal 
protein to the human population.  

Only slaughter blood processed under strict 
hygienic conditions is allowed as an 
ingredient for food products. Functional 
plasma proteins are unique components 
found in bovine and porcine blood.  

Hemoglobin (red blood cells) is a versatile 
ingredient primary used as a high quality 
nutritional ingredient in a number of animal 
applications, but also has value as a specialty 

ingredient in several products including 
blood sausages and blood pudding.  

Increased animal protein extraction 
Animal blood is unfortunately often wasted 
in developing countries largely due to the 

absence of hygienic collection and 
processing methods and also because of 
socio-cultural restrictions that do not allow 
consumption of products made of blood. 
While half of the blood volume of a 
slaughtered animal remains in the carcass 
tissues and is eaten with the meat and 
internal organs, the other half recovered 
from bleeding represents 5-8 percent of the 
protein yield of a slaughter animal.  

We cannot afford to waste such large 
amounts of animal protein.  

Production and distribution of cookies 
The Sera Scandia Group has initiated the 
production of fortified cookies in Nicaragua 
and is distributing through US NGO Rainbow 
Network and is actively pursuing further 
distribution in the Central American region.  

 

Challenges and 
Solutions 
 



FORTIFIED PRODUCTS FOR DEVELOPING COUNTRIES   4 

 

 

CHALLENGE 2 

Limited formal economic activity in 
developing countries vis-à-vis informal 
economy. 

 

Solution 
Enable adequate processing of 
slaughterhouse blood, converting it into 
highly bio-digestible ingredients in multiple 
food products as part of a national food 
fortification program 

Bakeries 
Though plasma products are used mainly in 
the meat industry, they also find applications 
in other sectors of the food industry. For 
example, spray-dried plasma can be used as 
an egg substitute in bakery products because 
of the foaming and leavening properties of 
blood plasma proteins (Ockerman & Hansen, 
2000; Raeker & Johnson, 1995). Substituting 
spray-dried plasma for eggs produced cakes 
with desirable qualities if the substitution is 
partial, but as egg products are among the 
more costly ingredients used in the bakery 
industry, even partial substitution can reduce 
the product cost substantially (Raeker & 
Johnson,1995). Pasta is another food that is 
widely consumed in many parts of the world. 
It is typically produced from durum wheat, 
which is both expensive and in short supply, 
necessitating its replacement with lower 
grade flour. Unfortunately, this tends to be 
protein-deficient, so incorporating spray-
dried blood plasma into biscuit flour, which is 
widely available and much cheaper, allows 
manufacturers to produce protein-rich pasta 
(Yousif, Cranston, & Deeth, 2003). 

SSC has worked on various fortified 
products, including pita bread, chocolate 
cookies, beans, and rice recipes that can 
be further 
developed for 
scale.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Beverages 
According to the FAO, 1g/kg for children 
aged 2 to 5 is considered an innocuous does 
for reference proteins (FAO, 1991); 
considering a pre-school-aged child (2-5 
years) with a weight of 20 Kgs, the daily 
protein requirement would be of 20g of 
protein; a serving of a drink fortified with 
29% bovine plasma supplied 30% of the daily 
requirement for protein in a pre-school-aged 
child (2-5 years), a higher contribution than a 
serving of milk (250 mL) with 18% of the daily 
requirements for that child. This shows that 
drinks fortified with 29% plasma are an 
alternative for helping to meet the protein 
requirements of infancy. 

According to a Combian study from 2014, a 
drink fortified with bovine plasma presented 
a superior value in regards to the capacity to 
supply indispensable amino acids at a 
quantity that is sufficient for covering the 
requirements of humans (PDCAAS); 
therefore, the drink fortified with bovine 
plasma had a better nutritional quality and 
can be recommended as a supplement for 
providing essential amino acids to pre-
school-aged children. 

Processed Meat Products 
Functional plasma proteins can be used as 
meat replacers in cold cuts and sausages, 
contributing with multiple positive sensory 
attributes in addition to improved economy.  

 

 

CHALLENGE 3 

Ecological impact of discarding blood into 
the environment 

Solution 
In most slaughterhouses output per animal is 
underutilized and can be dramatically 
improved by simultaneously reducing 
environmental impact per animal.  

According to Mr. Gunter Heinz* “half of the 
blood from slaughtered animals – 
representing 5-8 percent of the protein yield 
per animal – is wasted and mechanisms to 
integrate whole or separated blood into 
human diets are needed”.  

Half the blood from 
slaughtered animals – 

representing 5-8% of the 
protein yield per animal – is 

wasted. 

Hygienic and aseptic collection of blood is an 
environmental solution that can reduce 
energy costs at the slaughterhouse and 
reduce waste water contamination. Given its 
significant solids content (18%) and high 
chemical oxygen deman (COD) (500,000mg 
O2/L), the environmental problems caused 
by the disposal of the large quantities of 
blood produced are enormous (Del Hoyo, 
Moure, Rendueles, & Diaz, 2007).  

*Slaughtering requires large amounts of hot 
water and steam for sterilization and cleaning. 
Therefore, the main polluting component is 
waste water. In waste water, there is a huge 
concentration of agricultural compounds, 
including fat, oil, protein, and carbohydrates, 
which are biodegradable compounds, but 
require a high BOD to bio-degrade. In addition, 
waste water usually contains insoluble organic 
and inorganic particles which are called 
suspended solids. Slaughterhouses typically 
produce solid wastes of 100 g paunch manure 
per ton of product and 6kg of fat (RIVM, 1994). 
The main polluting agent in wastewater is 
blood, which has a high BOD (150,000 to 
200,000 mg/l).  
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PROOF OF CONCEPT & 
ECONOMY 

 

SSC has a +30-year record working in 
developing countries producing proteins for 
various industries derived from 
slaughterhouse by-products. We are an 
integral part of the eco-system of 
slaughterhouses in most Latin American 
countries in addition to Europe. Our closed-
circuit production process in Nicaragua is ISO 
certified and state-of-the-art. 

 

 

 

 
 

 
PROOF OF SCALE 

 

SSC has started production of functional 
proteins in the following countries: 

 Nicaragua (2010) 
 Venezuela (1970’s) 
 Bolivia (2016) 
 Guatemala (2017) 
 France (2010) 
 Panama (2018 est.) 
 Costa Rica (2017 est.) 

 

 

 

 
 

 
NEED FOR GLOBAL SCALE 

 

The global challenges regarding anemia are 
clear, and various funds are focusing 
resources to alleviate the problem.  

FAO Director-General Da Silva presented a 
statement in November 2014, recognizing 
“civil society and business as essential allies in 
combating malnutrition”.  

SSC is striving to become an integral ally 
with FAO and others in alleviating global 
malnutrition and anemia and seeks partners 
interested in scaling up the proposed 
solution outlined in this brief introduction.
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www.serascandia.com 

www.protenainternational.com 

Nordre Strandvej 119F, Hellebaek, Denmark 3150 

info@serascandia.com 

 


