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Dear Ken,
 

Basil has asked me to communicate with your good self regarding the nutritional science behind the E-Pap porridge.
 

As you are aware, the product was developed as an African solution to address malnutrition, which is rampant in our region, for a host of reasons. Most importantly, cultural eating habits was the prime motivating factor, when evaluating the basal nutrient values in highly refined cereal flours, not only prior to the cereal flours being reconstituted, but at the time of consumption. Traditional cooking methods can vary in time, depending on the region, from thirty minutes of cooking the porridge to three hours. Since the highly refined cereal flours lose most of the nutrients during processing, in particular maize, it was evident, that the nutrient deficiencies, as reported by the South African Department Of Health's, National Food Consumption Survey April 2000, amongst children 1 - 9 years of age and the skewed dependency amongst the mass population's consumption of maize flour, has contributed to the nutrient deficiencies.
 

The addition of the nutrients, per 100g serving size of E-Pap, was evaluated partially as a result of the identified nutrient deficiencies, which included three, as an identifiable public health hazard, namely, Iron, Zinc and vitamin A, and the great majority of children consumed a diet deficient in energy and of poor nutrient density, that prohibited them from meeting their micronutrient requirements. As a whole, the following nutrients did not even meet the lowest range of the RDA's;
Energy, Calcium, Selenium, Vitamin D, Vitamin C, Vitamin E, Riboflavin, Niacin, and Pyridoxine.
 

In conjunction with the aforesaid data, socio economic conditions have deteriorated dramatically in rural, peri-urban and urban areas, influencing a lack of dietary diversification which has exacerbated nutrient deficiencies across the spectrum of the mass population of South Africa and does not discriminate against age or gender. The word,"Kwashiokor" was coined in South Africa and is due to Protein-Energy Malnutrition. "Marasmus" on the other hand, is plain lack of food. The fact that P-E deficiencies have been found in urban children, was in addition, a sufficient indication of a deteriorating situation that urged prompt attention to develop a nutrient dense food matrix.
 

The HIV/AIDS pandemic and opportunistic diseases has further contributed to the development of E-Pap, as a solution to provide a nutritional dense food supplement, which also acts as an inexpensive vehicle to transport the much needed nutrients, and is not subjected to traditional reconstitution, with excessive heat, that denatures the integrity of the vitamin activity levels if added as fortificants in cereal flours, compared to conventional supplementation of vitamins and minerals, in capsule or tablet form (where it is known that compliance is extremely low together with side effects) which would in addition contribute to much higher costs, if practical and implemented.
 

It is also understood, that in order to cure known nutrient deficiencies, they first have to be treated. The treatment route, with the possible exceptions of high potency vitamin A distribution, amongst the children population groups and mass dispensing of deworming actives, it would not be affordable or practical, in South Africa, to try and implement such programs, thus the emphasis was channeled to prevent and control the nutrient deficiencies in a food matrix that would be culturally acceptable.
 

When evaluating the choice of compounds to be used in the proposed pre-cooked porridge, criteria for the selection of compounds had to be based on science and not only cost considerations, (as is currently the situation with most fortified foods where it is mandatory, which is evident by the fact, that fortification in developing and third world countries, has failed over the past forty years) thus information that had to be obtained for each compound to be added to the porridge was as follows;
 

* Chemical structure. Physico-chemical characteristics.
* Absorption mechanisms.
* Bioavailability established by internationally recognized procedures.
* Effectiveness as measured by field and clinical trials, using the compound as a supplement or in food fortification.
* Acute, sub chronic and chronic toxicity studies.
* Acceptability. No gastric problems. No organoleptic changes in foods.
* Regulation of absorption by body reserves (if applicable)
* Innocuousness.
* Registered by International quality assurance organizations.
 

The dosage levels of the nutrients were calculated per 100g serving size, based on the knowledge of the known nutrient deficiencies, as follows;

100% of the RDA for adults for, vitamin A, B1, B6, B12, Folic Acid, vitamin C, vitamin E,
100% of the RDA for adults for Iron, Zinc, Selenium
50% of the RDA for adults for Riboflavin
20% of the RDA for adults for vitamin D
15% of the RDA for adults for Biotin, Pantothenate, *Niacin, 
15% of the RDA for adults for Calcium, Magnesium,
15% of the RDA for adults for Manganese, Copper, Chromium, Molybdenum, and Iodine.
 

The energy levels were calculated to deliver 1,800kj per 100g dry flour porridge
Protein values were calculated to deliver 11.56g per 100g dry flour porridge
Carbohydrate values were calculated to deliver 73.55g per 100g dry flour porridge
Total fat was evaluated at 5.27g per 100g dry flour porridge.
 

The combination of maize (white) and Soya beans in the final product has been calculated.  The idea of the blend of maize and Soya flour is to compliment their proteins, as both are deficient in certain amino acids and blending them in the proper proportion, the resulting protein is better than any of the component proteins alone, with higher biological value than the protein from either grain alone. The resulting protein is almost completely soluble and is pre-cooked during the process of manufacture, for instant reconstitution. The two concerns of " Urease " activity and " Trypsin inhibitors ", are both controlled by the heating process during manufacture, which is a short time dry heating and does not alter any of the proteins.
 

As you are aware it is also well known, that inorganic metal salts destroy the activity levels of vitamin A and some of the B vitamins, but especially vitamin A by directly oxidizing double bonds, thus we chose to use Chelated Amino Acid Chelates which are void of salts.
 

Other areas that had to be considered and in particular in South Africa, was the history of iron overload and the scientific evidence we have, provides us with the safety factors of the Chelated iron compound, " Ferrochel ", which will effectively prevent iron overload. Diarrhoea, is common amongst children suffering from P.E.M., when too much protein is consumed in a sitting, causing the need for ORT which is not always available or accessible. Metal to metal interference was duly considered, for example calcium inhibits the absorption of iron, zinc inhibits the absorption of copper etc, thus again, the selection of the Chelated Amino Acid Minerals do not interfere with absorption mechanisms, as the minerals are absorbed in the jejunum, intact.
 

Vitamin A

Vitamin A deficiency is a public health hazard in South Africa and as reported by the WHO, thousands of children go blind each year globally, but the new emphasis on vitamin A and immunity of the last decade is really a rediscovery of the anti-infective properties of vitamin A described by Mellanby & Green in 1929. Literature on vitamin A has focused on vision, growth, cellular diffirention, metabolism and reproduction and its effect on immunity has largely been neglected, until recently. It must be noted that there is no vitamin A in maize flour, hence together with a lack of access to animal and sea food products by the mass population, this could be one of the contributing factors to the vitamin A deficiency in South Africa amongst children.
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The B Vitamins

Vitamin B deficiency (in general) may result in impaired production of red cells, and several of the B vitamins have been directly implicated. Probably one of the most important ones is Folic Acid. On the other hand mineral deficiencies can also cause anaemia, and among them the most important are iron, copper, and zinc. It is interesting to see the effect of vitamin B supplementation on HIV/AIDS survival. This may explain why in our own experience the supplementation of HIV/AIDS patients with B vitamins in the porridge results in a better physical and mental condition.

Reference;
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Iron

Iron Deficiency/Iron Deficiency Anaemia, is the number one nutrient deficiency in the world, over 2 Billion people suffer from ID/IDA globally, an increase of 800 million people since 1989 as reported by FAO/WHO Rome 1989. Thus reducing iron deficiency and anaemia is a global economic priority, as it limits the human and economic potential of half the developing world. The chosen compound Iron Ferrochel, an Amino Acid Chelated Mineral, which is added to the E- Pap porridge, has demonstrated, that it is the most appropriate iron compound to be used in a high phytate diet such as maize porridge, with a bioavailability factor 5-7 times greater than FeSo4. Clinical studies published in peer reviewed journals have proven its efficacy, bioavailability, regulation, safety, tolerability in both therapeutic and prophylactic dosages. In addition there are no organoleptic changes to the food matrix when added.
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Zinc

The true bioavailability factors of Zinc in cereal flours, to the best of our knowledge has not been established, however, we are aware of interference with nonheme iron in ratios of 2:1 & 3:1, which affects the absorption of zinc. Zinc and iron are thought to compete for the same portion of a common absorptive pathway. We have chosen the Taste Free Zinc Amino Acid Chelate, again, due to the fact it is absorbed in the jejunum and will have no competition or interference from other metals or phytates and phenols as would be found in the duodenum, using zinc salts.
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Macro Nutrients

Calcium, Magnesium etc, have been added at 15% of the RDA values for adults as mentioned, which is the ceiling of addition rates prior to organoleptic changes within the reconstitution of the pre-cooked E- Pap, primarily due to a lack of solubility of these metals, however the values of mean daily absorbed needs upon consumption are fine.
 

Trace Elements

All trace elements used are derived from Amino Acid Chelated Minerals, again rendering higher bioavailability factors vs. inorganic trace elements. Some of the trace elements are reported to assist in the building of the integrity of the immune system, and in reviewing clinical studies published on the topic of Diabetes Mellitus, it becomes apparent that several are of great importance and have potential impact on the typical diabetic individual and perhaps this is one of the reasons why hospitals in South Africa, where the E-Pap porridge is fed, have expressed satisfaction when been fed to diabetic patients.
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Nutrition and Physiological Changes
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Nutrition and Education
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In Conclusion, 

the E-Pap is the most nutrient dense food available in South Africa to the best of our knowledge. It has a nutrient density factor of 27:1 to other cereal flour products and has been formulated with state of the art food science & technology including the manufacturing process. The benefits to all population groups that consume this product can be measured in a cost dose response environment, when calculated.
 

Best Regards
 

Gary Klugman
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