 OMEGA-3 ESSENTIAL FATTY ACIDS

Health experts have concluded that a large percentage of the population have a diet which is deficient in long chain, highly unsaturated essential fatty acids. For example, it is estimated that 80% of all Americans have a deficiency. As many as 60 medical conditions are linked to this deficiency or have been identified as benefiting from Omega-3 supplementation.  The three most important of the long chain fatty acids are eicosapentaenoic acid (EPA), docosahexaenoic acid (DHA), and docosapentaenoic (DPA). These fatty acids are deemed "essential" because they have a vital role in maintaining the integrity and fluidity of the membrane which surrounds human cells and because they cannot be synthesized by the body. Without a healthy membrane, the ability of cells to hold water, nutrients and electrolytes is impaired. As a consequence, the membrane may no longer protect the cell from damage caused by free radicals which are the products of oxidation within the body. They also lose their receptivity to hormones and their ability to relay chemically encoded instructions for cellular repair.   The search by health conscious consumers for foods containing omega-3 fatty acids can be a frustrating one. Given the trend toward mass production and packaging of meals and meal ingredients, consumers have less knowledge of, or influence over the contents of their food. The move by some manufacturers toward mono or polyunsaturated fats as substitutes for saturated fats is a positive step. Generally however, the polyunsaturates most often selected are those derived from vegetable oils which contain significant amounts of omega 6 but little or no omega-3. While omega 6 and omega-3 fatty acids are both necessary to good health, most health experts agree that, they should be consumed in a balance of 4:1 respectively. Today's Western diet has created a serious imbalance with current consumption on average of 20 times more omega 6 than omega-3. Concerned consumers have begun to look for health food supplements to restore the equilibrium. Three major sources of omega-3 supplements are flaxseed oil, fish oils, and seal oil. 

The past decade has seen rapid growth in the production of flaxseed and fish oils. Both types of oil are considered to be good dietary sources of polyunsaturated fats but are less effective than seal oil in supplying omega-3 fatty acids. Flaxseed oil contains no EPA, DHA or DPA but rather contains alpha-linolenic acid--a precursor to EPA. There is evidence however that the rate of metabolic conversion can be slow and unreliable. Some research has shown that supplementation with flaxseed oil may result in higher tissue levels of alpha-linolenic acid without any corresponding increase in EPA.  Fish oils vary considerably in the type and level of fatty acid composition depending on the particular species and their diets. For example, fish raised by aquaculture tend to have a lower level of omega-3 fatty acids than those in the wild. some research has shown that seal oil is more beneficial to those at risk of heart disease and diabetes than is fish oil. The relative absence of DPA in fish oil and the slower rate at which the body assimilates EPA and DHA from fish oils have been cited as factors.   The most direct and complete source of omega-3 oils is found in the blubber of certain marine mammals, especially the harp seal. Among its advantages is that the body's absorption of omega-3 from seal blubber is faster and more thorough than is the case with flaxseed and fish oils. This is due, in part, to the molecular configurations of the EPA and DHA in seal oil which varies slightly from that found in fish oils. The essential fatty acids found in seal oil include a high level of DPA (up to ten times that of fish oils). There is growing evidence that DPA is the most important of the essential fatty acids in keeping artery walls soft and plaque free. A further advantage of seal oil is that it is more stable than fish oil and less vulnerable to the natural process of oxidation. However, there are challenges in producing a satisfactory grade seal oil for administration as a dietary supplement to humans. Seal oils, like other health food oils, are susceptible the natural process of oxidation. The primary and secondary products of oxidation may give rise to unacceptable flavours and odours in the oil, impair digestibility of the oil, and produce fee radicals which can damage or destroy the body's cells.  The causes of oxidation include exposure to air, heat, light ("harmful light" refers to light in the range of about 4,250 5,100 angstrom), oxygen and certain metals such as iron. Oxidation of polyunsaturated oils limit their shelf life. As fish and seal oils become oxidized their taste and odour may become objectionalble. For example, one study of encapsulated fish and plant oil samples found that many commercially prepared oils had poor oxidative stability (VKS Shuklia, EG Perkins, "Rancidity in encapsulated health-food oils", Inform, vol. 9, no. 10 (October 1998). Clearly there is a need for nutritional oils that offer higher levels of oxidative stability   Health Canada recommends that the daily diet contain at least 1.8 grams of omega-3 fatty acids. The U.S. Department of Health and Nutrition Services has also acknowledged that health benefits would accrue to the general population if dietary intakes of omega-3 polyunsaturated fatty acids (PUFA) were increased. At present, the average consumption of omega-3 PUFA in North America and Europe is less than one gram per day. The administration of seal oil as a dietary supplement could fill this gap if a suitable refined oil could be produced.    OIL REFINING

In the processing of food oils and fats from animal, vegetable and marine sources, it is important to produce edible oil and fat products that have a bland, neutral taste for several months after processing. To obtain an oil with these characteristics, it is essential to remove compounds that give flavor to the oil as well as compounds that are detrimental to oxidative stability. It is also desirable to significantly reduce, if not eliminate, chemical contaminants such as PCBs and pesticides. The concentrations of objectionable compounds vary in the different oils, depending on the source. Many of the common vegetable oils contain phosphatides, colored compounds and their breakdown products, oxidation products of triglycerides, dissolved and suspended proteinaceous material, free fatty acids, pesticides, pro-oxidant metals and pesticides.   Oils derived from marine sources, mammalian and fish, are very low in phosphatides and may be low in colored compounds, but proteinaceous and mucilagenous materials, breakdown products from triglyceride oxidation, and concentrations of calcium and magnesium and pro-oxidant metals are more significant, as well as pesticides. Most importantly, these oils are more sensitive to oxidative deterioration because of the highly unsaturated fatty acids present. They also contain only insignificant amounts of natural antioxidants, such as the tocopherols that are present in significant amounts in most vegetable oils.   The oils of marine origin also have a very intense fishy odor and taste, which originates with protein, mucilage and triglyceride breakdown products. The odor and taste compounds and their precursors must be removed to extremely low levels to make the oil more suitable for food uses and to improve their flavor stability after processing.

 BLEACHING

The seal oil is treated with a adsorptive clay for the removal of peroxides, trace heavy metals (Cd, Hg, As & Pb), colour bodies and traces of protein from the oil. An acid pretreatment is done to aid in the removal of trace metals. The acid used here is citric acid. Activated carbon is used in conjunction with bleaching clays. Activated carbon possesses an extremely high surface area. Because of this, they are used to remove high-molecular weight contaminants from oil. The activated carbon that we use is design to remove PCB, Dioxins and Furans from a oil.    DEODORIZATION

The bleached seal oil is subjected to sparging with steam at high temperature and low pressure to remove odoriferous components, pollutants, flavour components, and additional free fatty acids. Colour is also reduced by heat bleaching at elevated temperatures where the carotenoid pigments and other colorized compounds either break down or are evaporated. Deodorization is a mass transfer purification process, where the oil is exposed to surface condition (temperature and vacuum) forcing the volatiles into a vapour state. Deodorizing condition normally involve exposing a thin film of oil to a carrier gas (steam or nitrogen) at an elevated temperature and low absolute pressure. The carrier gas carries the volatiles from the deodorizer to the vapour recovery system.   We deodorize seal oil at 258 - 262(C, minimal retention time and sparge steam addition of 1%. We need to deodorize seal oil at this high temperature because we have to remove pollutants (Dioxins, Furans, PCB and Organochlorinr Pesticides) to WHO specification. These pollutants are more volatile at higher temperature and vacuum. This is why we deodorizer the oil at 260C with a absolute pressure of <3.0 mmHG. After deodorization, the seal oil exceeds WHO specification for Dioxins, Furan and Dioxin like PCBs. Seal oil contains a high concentration of long chain polyunsaturated fatty acid, we have minimal retention time to minimize the damage to these fatty acids.

