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Liquid Supplements




MOL-MIX
Liquid Protein Supplements

Mol-Mix is a free-choice liquid supplement.  This product was originally designed as a protein feed supplement for ruminant animals.  A ruminant is a group of plant-eating animals that digest plant materials with the aid of bacterial fermentation.  Unlike monogastrics, or single stomach animals such as humans, dogs, swine, and horses, ruminants have either four or five stomach units.  The largest unit, the rumen, is a large fermentation vat.  In the rumen, bacteria, protozoa, yeast and fungi digest the carbohydrates, proteins, fats, minerals, and vitamins provided by ingested plant materials.  The microbes and undigested plant materials then pass through the digestive tract, and provide the nutrition for the animal.


When Mol-Mix supplements cattle, sheep or goats, the feed is really feeding the rumen microbes.  Bacteria use the sugars in the molasses as a readily available carbohydrate and energy form.  When there is an abundant supply of carbohydrates, bacteria reproduce very rapidly.  However, they also need nitrogen to supply the building blocks for their own body protein.  All proteins are nitrogen based.  To determine protein in feed products, chemistry labs first determine the total nitrogen available, and then mathematically multiply the nitrogen amount times 6.25 to ascertain protein.


Protein products breakdown differently in the rumen environment.  How much is broken down is dependent upon how chemically soluble the protein is in a water-based solution.  Most of the fluid in the rumen is water, which is a universal diluent.  Sugars, salts, vitamins, minerals and proteins are water soluble to different degrees.  The more soluble the ingredient, the quicker it dissolves and is available to the microbes.  Urea protein, cornsteep protein, and most other liquid proteins are very soluble.  They are immediately available to bacteria and yeast.


Less soluble proteins are provided by plant materials such as grasses, soybeans, cottonseeds, sunflowers, and forbs.  (Forbs are the flowering plants in pastures commonly referred to as weeds.) Proteins from the sources must first be cleaved away from other chemical components of the plant before they can be used.  Certain bacteria and chemicals in the rumen fluid act to deaminate or cleave off the proteins into amino acids and peptides.  Amino acids and peptides are the simple building blocks of all proteins.  Different combinations of amino acids form different proteins.  


Animal by-products and some chemically processed plant products provide proteins that are even less soluble.  Plant products that have been heat treated or acid treated have their proteins tied up chemically with other components.  Corn gluten meal has been heat treated, and typically only 32 percent of the protein is available in the rumen.  The balance, 68 percent, is insoluble or by-pass protein.  Feathermeal, bloodmeal, and meat and bone meals are even less soluble and more by-pass.  By-pass proteins are also expensive, usually two or three times the cost per unit of protein as more soluble sources.


Whatever the source of protein, in the rumen the bacteria break it all down to nitrogen.  Nitrogen is then combined chemically with hydrogens to form either ammonia or ammonium.  Ammonia is then used for microbial protein synthesis (reproduction and growth) or passed through the stomach wall into the bloodstream.  The different bacteria make different proteins 
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and as they die they pass into the intestinal tract and are used by the animal to build its own cells.  Ammonia that passes into the blood is routed through the liver where it becomes urea and back to the rumen through the saliva produced in the mouth, or if in high excess is excreted as urine.  All proteins that are dissolved in the rumen will become ammonia sooner or later no matter what the source.


The degree of protein utilization in the rumen is dependent on the health of the microbial population, the pH of the rumen, and the ease of solubility.  The longer the protein source is in the rumen, the longer it will be available to rumen microbial deamination.  Thus, the utilization percentage increases.  If more microbes are available, more plant materials are fermented and more available nutrients get used.  If the population is not healthy, more nutrients pass through as undigested products.


The pH of the rumen effects how much of the ammonia passes through the rumen wall.  If the pH is between 5.5 and 6.5, most of the nitrogen combines with four hydrogen molecules to form ammonium (NH4).  This compound is too large to pass through the rumen wall lining.  If the pH goes above 7.0, then the ammonium becomes ammonia (NH3).  The nitrogen molecule only has three hydrogens and is small enough now to pass through the stomach wall lining.  Consequently, more of the protein ends up being excreted as urine and utilization is decreased.


Rumen pH is totally dependent upon a healthy microbial population.  Bacteria digest carbohydrates and produce volatile fatty acids as their excrement.  These acids release more hydrogens into the solution of the rumen fluid.  These hydrogens tie up the nitrogen and form ammonium.  Since less ammonia is going to the blood, the urea from the liver is mobilized to the saliva in the mouth.  The urea is then swallowed with the feed and acts as a buffer to raise the pH back toward neutral.  If too much urea is converted to ammonia, the blood pH raises and the liver mobilizes urea to the urine.  A healthy microbe population requires high levels of carbohydrates and nitrogen.  This also keeps the rumen operating at peek performance conditions.  Low microbe populations means lower nutrient utilization and poor performance of the animal.


Mol-Mix provides all of the nutrients the bacteria require to produce a healthy population.  The sugar available from the molasses provides a good fermentation medium for quick energy for bacteria.  The Regulated Release protein provides the nitrogen.  When we cook the Regulated Release, we encapsulate the nitrogen inside sugar molecules.  This acts just like the chocolate inside M & M candies.  The bacteria must first digest the sugar to release the nitrogen.  This part of the protein is held longer in the rumen and because it is used later, protein utilization is increased.


Mol-Mix also provides sulfur to certain rumen bacteria from both the Regulated Release protein and from our nongel process.  Sulfur is necessary to form some essential amino acids the animals require.  These amino acids are used to make proteins used in hoof, horn, and hide or hair formation.  Mol-Mix provides phosphorus for use in bone growth and to maintain the animals phosphorus requirements.  In addition, we guarantee micromineral levels to meet the daily recommended levels of iron, copper, manganese, cobalt, zinc and magnesium.
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