SPIRULINA PROJECT

CONTEXT
According the Uganda Nutrition Action Plan 2011-2016, malnutrition affects millions of Ugandans and is particularly devastating to women, babies and children. It is affecting all regions in the country and most segments of the population and it hinders Uganda’s human, social and economic development. Although the country has made tremendous progress in poverty reduction and economic growth over the past 20 years, its progress in reducing malnutrition remains very slow. Thus, in 2006, 38% of children under 5 years old were stunted while 6 % are wasted and 12% of women are malnourished. Moreover, child malnutrition in Uganda remains largely a “hidden problem”.

Micronutrient deficiencies are common and difficult to detect:

· Vitamin A deficiency affects one out of five young children and women in reproductive age resulting an impaired resistance to infection, severe eye problems and consequently higher levels of illness and mortality.

· Iron deficiency anaemia affects ¾ of children from 6 to 59 months old and ½ of women in reproductive age. It leads to chronic fatigue and pregnancy complications, premature birth, low birth weight and even maternal mortality. In children, anaemia leads to a significant slowdown in cognitive development, decreased physical activity and reduce resistance to disease.

· The prevalence of zinc deficiency ranges from 20% to 70% in young children. It results in poor growth, reduced resistance to infectious diseases and increased incidence of stillbirths.

· Amino-acid deficiency is frequent with a traditional diet mostly based on carbohydrates.

The origins of such deficiencies can be explained by a lack of food for many people but also by a traditional unbalanced food diet (insufficient variety and diversity of foods). In fact the Ugandan populations are mostly eating carbohydrates like rice, matooke, maize, millet, cassava, pumpkins or sweet potatoes with different types of beans. According to their living standards, meat and fish are replacing the beans more or less often. As far as the vegetables are concerned, they are not diversified and cooked in very small quantities (tomatoes, cabbages, onions are the most common). Fruits are also rarely eaten as the commercial price is not affordable for most people. Across Uganda, most households report consuming vegetables about three times a week, fruits less than twice a week, meat and eggs less than once a week and milk is consumed one to three times a week in southern Uganda (Western, Central and East), mainly in tea.
In addition more and more occidental food habits have appeared: fast food, soft drinks, white bread, sweets, pizzas, ice creams are often consumed by the middle and upper classes and can be found everywhere in cities. As a consequence, Uganda is facing a double burden of malnutrition: the increasing co-existence of obesity in urban centres as well as in rural areas of Western and Central regions and malnutrition in communities among the country.

In the 2010-2015 National Development Plan (NDP), the commitment was made to significantly reduce the levels of malnutrition in the Ugandan population in the next 5 years and beyond.
In order to implement such strategic decisions, several objectives have been decided to be pursued through 2016 like those ones:
· Promote and support appropriate complementary feeding practices
· Promote production and consumption of diversified nutritious foods at the household and community levels.

· Increase the consumption of both raw and processed nutritious foods.

· Support the on-farm enterprise mix to promote stable diversified food production.

And particularly

· Support local production of ready-to-use therapeutic and complementary foods.
As a conclusion, there is a real need in Uganda for the local production of a high quality and natural food supplement to fight against malnutrition by balancing the local dietary income. That’s why the idea of locally grown spirulina came up.

The nutritional benefits of SPIRULINA

Spirulina cyanobacteria is a micro-algae which naturally grows in the alkaline lakes of warm climate countries. It has been used as food for centuries by different populations like those living along the Chad Lake and has only been rediscovered in recent year.

Its exceptional content in proteins (a balanced protein composition), vitamins, minerals and the presence of rare essential lipids, all those being easily assimilated, makes it an excellent food supplement.

· Proteins: specifically, the protein content of spirulina varies between 50% and 70% of its dry weight. These levels are quite exceptional as the best sources of vegetable protein achieve only half these levels (for example, soya flour contains 35% crude protein). From a qualitative point of view, spirulina proteins are complete since all the essential amino acids are present. In addition, spirulina’s proteins have a very high digestibility (83-90% in dried spirulina) due to the absence of cellulose walls. Thus, it requires no cooking or special treatment to increase the availability of its proteins.

· Lipids: spirulina can be considered as one of the best known source of gamma-linolenic acid, an essential lipid that has a well-recognized influence on the immune system and is very important for the infant’s growing brain.

· Vitamins: 
· Beta-carotene: each kg of dry spirulina contains between 700 and 1700 mg of beta-carotene which is convertible into Vitamin A.

In fact, 1 or 2 grams of spirulina per day are easily sufficient to cover the Vitamin A requirements for an adult. Moreover beta-carotene is not cumulatively toxic unlike Vitamin A. A study conducted on 5000 Indian pre-school children showed that a single daily dose of 1 gram of spirulina was effective against chronic Vitamin A deficiency. Furthermore, it has been shown that the transmission of HIV from an infected mother to her child is strongly dependent on Vitamin A deficiency.

· Vitamin E: dry spirulina contains 50-190mg/kg of Vitamin E, a level comparable to that of wheat germ.

· Group B vitamins: spirulina is a good source of Vitamins B1,B2, B3, B5,B6, B9 and even B12 which is by far the most difficult to obtain in a meatless diet because no common food plant contains it.

· Minerals: spirulina contains a very high rate of iron (580-1800 mg/kg) which bioavailability has been demonstrated in humans unlike the iron supplements given in the form of ferrous sulphate which often cause diarrhoea and toxic problems. Moreover, calcium, phosphorus and magnesium occur in spirulina in quantities comparable to those found in milk.

Clinical trials, as those made in India, allowed to demonstrate that with 1 or 2 grams per day, added to the normal meal, a child suffering from acute or mild nutritional deficiencies, could get back in good health in 5 to 6 weeks. Some studies also explain as well how spirulina can reinforce the immune system of children or adults.
Spirulina is also commonly consumed in Europe and USA in order to detoxify the body from heavy metals and other pollutants and also to fortify the organism of sportsmen or pregnant women for example. Moreover, the health benefits of spirulina continue to be widely researched. There are many scientific studies supporting spirulina's potential usefulness in preventing and/or treating the following health conditions:
· Cardiovascular disease including hypertension: spirulina shows great potential for people with cardiovascular disease, in terms of creating better lipid profiles, controlling hypertension, and increasing blood vessel elasticity. In a study on the Mexican population, 4.5 grams per day of spirulina significantly reduced serum triglyceride levels and total cholesterol, boosted HDL, and reduced blood pressure in test subject.
- 
Type 2 Diabetes: Spirulina has been shown to benefit diabetics in reducing systemic inflammation (low-grade inflammation) and improving vasodilatation.
· Non-alcoholic fatty liver disease: animal studies suggest spirulina can protect your liver, probably as a result of its high antioxidant properties and its ability to synthesize or release nitric oxide. It reduces liver inflammation and protects liver against heavy metal damages.
-

Stroke and neurodegenerative disorders: two studies showed that Spirulina reduces platelet aggregation, which plays an important role in vascular diseases. Owing to its high antioxidant rate, spirulina has shown very interesting neuroprotective effects. 

· Eyes diseases like Age-related macular degeneration: as spirulina is very rich in carotenoid pigments like zeaxanthin, it helps protect the eyes from damage by slowing down ultraviolet-induced oxidation of lipid membranes.
·  HIV and cancer: spirulina is well known to increase immunity levels and to prevent cancer thanks to the high concentration of micronutrients and antioxydants. Recently a team from Harvard Medical School presented the results of a study on the antiviral activity of an extract of Spirulina Platensis and it demonstrates an excellent in vitro inhibition of HIV-1 virus.
As a conclusion, the health benefits of spirulina are truly far-ranging and this high quality food can be useful for everyone in Uganda.
Spirulina production
As far as the production is concerned, spirulina offers many advantages
:

· Spirulina does not need fertile land for cultivation and therefore conserves fertile land and soil.
· Spirulina requires less energy input per kilo than soy, corn, or bovine protein
· Spirulina uses less water per kilo of protein than other foods as the water is recycled back to the ponds after harvesting.

· Spirulina is a big oxygen producer that is even more efficient than trees and forests to absorb Carbon dioxide and release Oxygen.

· The simple method of cultivating spirulina is especially suited to tropical developing countries.
Spirulina grows in man-made artificial ponds or tanks of approximately 100m2 with good quality water between 30 and 40°C, to which salt (bicarbonate of soda) and fertilizers are added in precise amounts to obtain a pH around 10. 
Spirulina can be harvested every day and all year long by filtration and pressing. The product after pressing is dried in solar ovens. Dried and conditioned this way, spirulina can be conserved several months. It can be eaten immediately or added to traditional foodstuffs. 
· On an annual basis, each m² cultivated can supply a cure for 20 children with deficiencies.

· 1 m² tank => production of 6 g/day => 2 kg of dried spirulina a year.

· The cure for a malnourished child lasts for 6 to 8 weeks, using 2 g of spirulina a day, thus requiring => 100 g of dried spirulina.

A Ugandan development project

The goal of this project is:

- to produce and distribute Spirulina in Uganda as a therapeutic and complementary food which will improve and balance the local dietary intake. Spirulina will be diffused at least in two ways: a social and a commercial distribution. In priority, the aim of the social dissemination is to fight against malnutrition and it implies both large information campaigns as well as a wide distribution in feeding centres, dispensaries, schools, orphanages, NGOs, etc…The commercial distribution will allow the sustainability of the project, since the generated revenues will be used to cover production and distribution costs. The goal is to promote a health food supplement and immune system enhancer through marketing and promotional campaigns in pharmacies, health stores, supermarkets and private distribution networks.
- to create a technically and financially autonomous structure of 500 m2 which will employ about 5 persons locally.

We aim to find the good balance between social and commercial distribution in order to implement a sustainable project which can be useful for the whole Ugandan population. We strongly believe that this Spirulina project can help to achieve the Uganda Nutrition Action Plan’s objectives.

The organization in charge:

In line with the above, the project initiators, Anne-Gaëlle and Olivier Beucher, respectively Naturopath and Environment Consultant, are willing to start-up, develop and implement a Spirulina unit in the Entebbe region. To be successful, this project needs to rely on a local partner or a team that will allow the project to be really locally implemented. 
Based in Entebbe, EWAD (Environment Women in Action for Development) is a non-for-profit organisation which main objective is to improve opportunities for economic and social development of underprivileged communities using environmentally sustainable programs. EWAD’s managers have expressed a strong interest in the project and their willingness to take part fully in its implementation from early stages. We are currently studying the land opportunities around Entebbe in order to identify a production site. We are also conducting a market analysis for both the social and commercial distribution channels as the product is totally unknown in the country for the moment. 
Later a local team will be constituted to take the responsibility of daily operations. As spirulina production requires permanent care and activities such as harvesting and processing, highly motivated, available and well-trained staff is necessary. 

The Partnership with Antenna Technologies : 
Antenna Technologies is a non-for-profit network organized around the Antenna Foundation based in Geneva. Antenna Technologies has been involved in Spirulina production and distribution in developing countries for many years and has developed specifically adapted technologies. 

In a project of this type, the role of Antenna Technologies is (i) to support and follow its partners from the very beginning of their project up to production start; (ii) to organize trainings when necessary; and (iii) to provide continuous technical assistance and recommendations, the ultimate goal being that local partners reach autonomy as quick as possible. 

Antenna Technologies has already participated in the creation of Spirulina production units in India, in Burkina Faso, in Mali, in Niger, in Mauritania, in Central African Republic, in Madagascar, in DRC, in Kenya, in Cambodia and in Laos.
� http://www.iimsamspirulinapledge.org
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