_____________Technologies and a top _________Soil Microbe Scientist propose that:

     The nutrient content and mineral density of foods today are glossed over mainly by titles such as Genetically Modified, Conventional, All Natural, Locally Grown, and even Organic. The food industries use these titles to represent an approach to producing food with each entity claiming certain benefits and/or improved technologies. Using this theoretical hype about growing methods has become the focus on how food is grown, which has been carefully crafted to draw the attention away from food nutrition and mineral content. Virtually all food sold and consumed today is untested, unverified, and of largely unknown nutritional quality. Most of the food grown under these varying titles fails to deliver flavor and has a short shelf life: indicating a lack of nutrient content and mineral density.
     There are NO food quality standards, nor do the food processing industries want a standard of quality. Very little, if any, of the food ingredients or products would qualify. As long as everyone is in the dark about the nutritional content of the foods being grown, sold and consumed the present system is enabled and perpetuated without resistance. We have the analytical capacity to analyse raw and processed food for mineral nutrient content, vitamins, essential amino acids, carbohydrates, organic acids, and various other carbon-based molecules, but accurate analysis can time up to 3 weeks or more for results.  The samples have to be dried, ground, extracted and then analysed. Using portable X-ray fluorescent (PXRF) technology (shown below) we can analyze the elemental composition of grain samples (after a quick grinding) in 90 sec.  

[image: image1.jpg]


 

     We are repurposing this technology that has been used in mining, oil and gas, archeology and art into agriculture and food. This method is already approved by the FDA and EPA.
     Plant productivity is based on a fine line between light, water and mineral nutrition, including the balance between macro and trace elements. This balance can be used to change pathways, or between primary and secondary production, which can affect how the plant functions. Measuring nutrients in soils, solutions and fertilizers with PXRF. Then adding the use of portable ATR- FT-IR (attenuated total reflectance- Fourier transformed- infrared) that can be calibrated to measure most carbon-based molecules including secondary metabolites in real time: quality and consistency of product is assured.
     All plant species produce unique secondary metabolites that play an important role in how plants adapt to their environment- but can also be an important source of biopharmaceuticals. Trace minerals are essential for plants to manufacture these secondary metabolites (terpenoids, alkaloids, and phenolics), and can have a significant influence on the therapeutic value of these metabolites.  Trace elements are also required in adequate quantity by plant endophytes  that are known to influence the production of a number of bioactive phytochemicals in plants. Not to mention the role of trace elements as activators, cofactors and acceptors with respect to enzymes that are involved in the manufacture of vitamins, proteins and nucleic acids (DNA).

     Modern agricultural practices employ the use of toxic chemicals on a regular basis to grow crops. The use of herbicides, insecticides, fungicides, and nematicides can damage plants by altering their ability to function properly and by 'chelating' or binding mineral elements within the plant so production systems are disabled. This damage is not limited to the plants but can also adversely affect beneficial microorganisms like endophytes.
     The current industry practices support dysfunctional. The only corrective powers will and must come forward from an enlightened and informed consuming public. For this to happen the technology must be developed, perfected and shared so that people's understanding of food is changed and they have empowerment to change their health and productivity for this and future generations.
_______Technologies and _______believe you have to be able to accurately measure the mineral and nutrient contents of plants to:

1) Claim you have nutrient rich and mineral density foods; a label or method of farming is simply a curtain to hide behind to prevent disclosure.
2) Evaluate plant mineral uptake, and uses of minerals in the production of all plant metabolites of interest you must be able to detect and accurately measure the compounds within the plant. Knowing when the metabolite is produced and what practices are driving the process you can time harvest to optimize produce quality, and the use of human, financial, and infrastructural resources.

3) Lead the industry in the production and marketing of high quality food and medicines.

4) Establish new guideline for food buyers and food consumers; in addition provide a basis for education and understanding about food quality and the medicinal benefits of the compounds (PSM) so widely absent in the foods consumed today.
     The potential to see inside the plant in real time with great accuracy has not been done before now. This technology will increase of understanding plant physiology and productivity exponentially to those wise enough to use it. We can now reach far into many other fields of science and health. In addition to soils and plants it will vastly improve our understanding of animals, insects, medicine - both animal and human health. Being able to detect and evaluate nutrient deficient meats is just as vital and important in detecting nutrient deficient plants, grains, and vegetables. You can more easily improve plant breeding, trait selection and understanding. The uses and applications of these technologies are almost as vast endless as the need for this technology.
     Food quality has never been an explicit outcome for farmers, and presently financial reward for quality is hard to find. Plant genetics also play a critical role in nutrient use efficiency and conversion into proteins, amino- and organic- acids, lipids, and sugars. Nutrient use efficiency in corn is conserved in hybrids from the parents.
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     The above is an overlay of 2 spectra from PXRF showing the differences between 2 varieties of corn grown side by side under the same conditions and in the same soil. The analysis shows the macro elements Silica (Si), Phosphorus (P), Potassium (K), and Calcium (Ca). This spectral overlay shows that the Pioneer corn is structurally stronger and likely more resistant to disease (more silicon and calcium) compared with the Dekalb variety that is more efficient at taking up potassium and other more water soluble elements like nitrogen.  There is an insignificant amount of P and S in these leaves indicating deficiency. Now real time adjustments can be made to effect fertility, and optimize nutrition and plant productivity at the appropriate times.
     The diagnostic capability of our technology for working forwards and backwards in terms of understanding the good bad and ugly cannot be underestimated.  This technology can provide the human and animal health safeguards detecting selected toxicity in foods, medicines, vaccines, water, fuels, and etc.
     The future of human and animal health must be based in truthful nutrient claims. Fast Food Giants like McDonald's are calling for antibiotic free eggs, poultry and beef and dairy products. It is the consuming public driving this demand with their dollars, not McDonalds. The public demand has momentum and the food stores and food producers will have to comply to maintain or increase revenues. Our technology and expertise has the potential to change the food and pharma industries. For example, dairy in both milk quality and meat production; poultry in both egg and meat production; cereal grain industry in flours, meals, baking, cereals and breakfast foods; and agriculture in all basic commodities such as corn, soybean, rice, row crops, vegetables, tubers, and seed production. Quality control, assurance and diagnostics of how bioactive medicinal plant metabolites are produced can now be done on site, and in real time.
     Once you establish an accurate measuring system you can manage it.
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