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temperatures under vacuum, producing a highly 

stable, encapsulated fish-oil product. "However, 

matrices produced by this method are porous, 

sponge-like structures that may make the fish oil 

vulnerable to oxygen and rancidity," according 

to the Croda report. 

Alternative technologies use encapsulation 

of the omega-3 fatty acid within an emulsion, 

protecting them against contact with oxygen, 

trace metal and other substances that can lead to 

oxidation, as stated in the Croda report. Emulsions 

are also more potent than powders. While spray­

dried powders require many other constituents 

like carbohydrates, to ensure stable encapsulation, 

fish oils based on liquid emulsions require very 

little carbohydrate to obtain adequate stability. 

The result has little effect on the label claims 

when added to food, whereas the addition of 

spray-dried fish oils to foods can require changes 

in label claims, including increased total calories, 

carbohydrate and saturated fats. 

Materials used to encapsulate oils can 

range from other lipids to polysaccharides 

and proteins. For example, using vitamin E to 

encapsulate high-DHA omega-3 concentrate, 

including a patent-pending process to assure 

stability of the omega-3 in finished applications, 

allows the omega-3 to not react with oxygen 

to avoid interactions with iron, acid and other 

catalytic constitutes that promote oxidation, 

according to Dillingham and Bromley. 

However, these microcapsules can form 

sediments and settle out in low-viscosity 

products due to their large size, making them 

unsuitable for beverages. They are also susceptible 

to off-flavors, so Nakhasi suggests using plant 

sources of omega-3 fatty acids in beverages. 

Shelled flax is stable, as the 

flax oil inside the flax kernel is 

undisturbed and therefore avoids 

the problem of off-flavors. 

Omega-3 Options 
Flaxseed is a common source of ALA n-3 

fatty acids. Shelling flax, a patented technology 

allowing the separation of the outer shell from 

the inner kernel says VandenTillaart. This offers 

various fractions of the flaxseed components, 

such as products with a higher kernel-to-hull 

ratio and vice versa," she adds. "The higher the 

ratio ofkernel, the higher the omega-3 content; 

therefore, due to the higher concentration 

of omega-3, manufacturers can incorporate 

a smaller amount of flaxseed into their 

formulations for optimum omega-3 content." 

Shelled flax is stable, "as the flax oil 

inside the flax kernel is undisturbed and 

therefore avoids the problem of off-flavors," 

says VandenTillaart. The shelled-flaxseed 
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technique offers manufacturers a variety of 

options for fortifying their formulations with a 

vegetable source of omega-3, she says. "The flax 

kernel can be added in as you would add other 

seeds or nuts." Shelled flax powder can also act 

as a binding agent, it can be added in place of 

10% to 25% of the flour to offer omega-3s and 

improved stability, she adds. 

As the popularity of plant-based diets 

increases, there is a need in the marketplace 

for more vegetarian sources of omega-3 in 

functional foods. DSM Nutritional Products 

North America, Parsippany, NJ, recently 

partnered with Monsanto Company, St. Louis, 

to deliver stearidonic acid (SDA) omega-3 

soybean oil for foods in North America. Unlike 

ALA, SDA is a long-chain omega-3 fatty acid 

and has been shown to efficiently convert to 

EPA in the body at a rate of 6:1. 

Food product designers are 
adding omega-3 fatty acids to a 
range of foods, including already 
healthy foods like bars, juices, 
cereal and dairy products. 

SDA soybean oil can be used in a range of 

applications at levels that provide 375 mg of 

SDA soybean oil per serving. Such applications 

include baked goods, baking mixes, dairy 

product analogs, cheeses, fats and oils, desserts, 

soups, sauces, soft candy and more. "SDA soybean 

oil has similar flavor, shelf life and stability as 

conventional soybean oil, giving food companies 

the opportunity to create products using it and 

consumers the opportunity to increase their 
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omega-3 consumption by eating many of the 

same foods they currently incorporate into 

their diet," says Cassie France-Kelly, director 

of consumer communications, DSM. 

A bright future 
Proven health benefits of omega-3 fatty acids, 

along with continually emerging evidence, 

has led consumer demand for food products 

fortified with n-3 fatty acids to skyrocket. Food 

product designers are adding omega-3 fatty 

acids to a range of foods, including already 

healthy foods like bars,juices, cereal and dairy 

products. This new segment of functional 

foods offers benefits to a wide demographic of 

consumers, from those who need heart-health 

benefits, cognitive benefits and immune benefits, 

to pregnant women, older adults, vegetarians 

and those individuals who are simply health 

conscious. Omega-3 foods are booming, and 

with continued technological advancements and 

a growing range of food applications-the future 

of omega-3 functional foods looks bright. 

"Krill oil is distinct from vegetable oils, such 

a flaxseed oil, due to the fact that it is rich in 

long-chain polyunsaturated fatty acids, i.e. the 

omega-3 fatty acids, EPA and DHA," says Wael 

Massrieh, Ph.D., vice president of scientific affairs, 

Neptune Technologies & Bioressources Inc., 

Quebec. "Furthermore, EPA and DHA in krill 

oil are attached to and carried by phospholipids. 

Phospholipids are a major component of all 

biological membranes and contribute to the 

membrane's permeability and fluidity. Due to 

their amphipathic nature, both lipid-soluble 

and water-soluble, phospholipids act as superior 

delivery systems." ....... 
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