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THERAPEUTICS AND OCULAR HEALTH

THE QUESTION
The health benefits of supplemental fish oil are associat-

ed with the long-chain omega-3 fatty acids known to have

a positive impact on the inflammatory system. The

American Heart Association recognizes the benefits of

omega-3 fatty acids. It recommends that (1) all adults eat

fish (particularly fatty fish) at least two times a week and

(2) patients with documented coronary heart disease con-

sume 1 g of eicosapentaenoic acid (EPA) and docosa-

hexaenoic acid (DHA) (combined) per day. 1 The American

Heart Association also states that an EPA/DHA supplement

may be useful in patients with hypertriglyceridemia. 

Fish oil comes in many forms. Is there really any differ-

ence in the two primary forms, ethyl ester and triglyceride

backbone fish oil? These omega-3 fatty acids must be

consumed, as humans cannot synthesize them,2,3 and it is

logical that any manner to improve the delivery to the

human system would be beneficial. The cleanliness of and

the oxidation potential of the supplemental fish oil are

also major issues. A number of concerns surrounding this

supplement includes the potential contamination of the

fish by pollutants in the environment. To reduce the

potential of contamination, all fish oil is cleansed. What,

then, is the most effective method by which to render fish

oil safe, effective, and efficient to the human system? A

simplification of the distillation process is

• Crude fish oil is altered with ethanol 

• This mix is then heat distilled (molecular distillation)

under a vacuum to remove contaminants

• The result is concentrated (50%-70%4) omega-3 

molecules in an ethyl ester package 

• The ethyl ester package is then sold or restructured

(re-esterified triglyceride) in an attempt to more closely

simulate the original long-chain omega-3s

In the formulation process of ethyl ester and trigly-

ceride backbone fish oil production, several issues must

be considered: safety and tolerability, delivery of high con-

centrations of EPA with minimal side effects, delivery of

high concentrations of DHA with minimal side effects,

maximum bioavailability, stability, and economical con-

cerns to the consumer.

Which of the variations, ethyl ester or triglyceride back-

bone (the natural form in fish), better satisfies the afore-

mentioned criteria?

THE ANSWER
To generate an answer, one must deduce which form

of fish oil offers the maximal bioavailability. The concur-

rent question is, what is the cost for that differential?

Numerous studies have assessed the absorption and

bioavailability of ethyl ester fish oils. Luley et al (1990)

compared the absorption of EPA and DHA with natural

fish oil triglyceride and ethyl ester and found no differ-

ences.5 Norday et al (1991) found that there was similar

absorption of EPA and DHA between ethyl ester and

triglyceride in an experiment with 40-g fat test meals

given with supplements.6 Krokan et al (1993) discovered

that EPA and DHA from ethyl ester were comparable to

that from natural triglyceride, but the triglyceride vari-

ants delivered more bioavailability with a lower concen-

tration of fatty acids.7 Hansen et al (1993) concluded

that EPA and DHA were equally incorporated into plas-
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ma phospholipids, but the incorporation of EPA into

plasma cholesterylesters from ethyl ester was signifi-

cantly lower. 8 Beckermann et al (1990) presented con-

flicting data in a randomized triple crossover trial.

Maximal plasma levels were 50% higher with free fatty

acids and 50% lower with ethyl ester as compared with

triglyceride. This equates to a 2.0 times multiple advan-

tage for the triglyceride form over the ethyl ester form.9

El Boustani et al (1987) found that natural triglyceride

fish oil results in 50% more plasma EPA and DHA after

absorption compared with ethyl ester oils. Triglyceride

forms of EPA and DHA were shown to be 48% and 36%

better absorbed than ethyl ester forms, respectively.10

Lawson et al (1988) found nearly 100% absorption of

EPA and DHA as free fatty acid, whereas only 68% and

20% of EPA as natural triglyceride (3.4 X) or ethyl ester

were absorbed.11

In a major human double-masked, randomized, place-

bo controlled study, Dyerberg et al (1995) assessed the

bioavailability of the five most common fish oil concen-

trates. The study showed the bioavailability of EPA plus

DHA from the re-esterified triglyceride was far superior

(134%) compared with the synthetic ethyl ester form

(76%) by a factor of 1.763.12 Dyerberg et al (2010) fur-

ther stated that the bioavailability of EPA plus DHA

from re-esterified triglycerides was superior (124%)

compared with natural fish oil, whereas the bioavailabil-

ity from ethyl esters was inferior (73%). This represents

a multiple of 1.698.13

The argument can then be posited that the trigly-

cerides backbone product should cost the consumer

about 1.7 times as much. In an online survey of ethyl

ester products and triglyceride products, the following

comparison was generated looking at the bioavailability

factor of 1.7. Table 1 illustrates the results.

This analysis demonstrates that product 2, the trigly-

ceride backbone product, is the economical choice in

regard to bioavailability. There is more available EPA for

less money.

The question of stability must also be addressed.

According to one report, DHA in fish oils in the form of

ethyl esters are much less stable than those in the natu-

ral triglyceride form. In the study, the ethyl esters fish

oils are far less stable and more readily produce harmful

oxidative products.14 Another study analyzed the stabil-

ity of DHA in phospholipid, triacylglycerol, and ethyl

esters forms. Looking at a 10-week oxidation period, the

ethyl esters DHA oil decayed 33% more rapidly.15

SUMMARY
Essential fatty acids are critical to the maintenance of

health. They must be consumed to create EPA and DHA,

which are employed in the balance of the immune sys-

tem. Most diets are woefully low in the long-chain

omega-3 fatty acids that are most efficient in the provi-

sion of EPA and DHA. 

After a careful assessment of scientific fact, it appears

that the delivery of high concentrations of both EPA and

DHA occurs more efficiently with the triglyceride varia-

tions and even better with re-esterified triglyceride. There

also appears to be more stability in the triglyceride form.

When economy is considered, the triglyceride backbone

product appears to offer the advantage.

While either form will help the patient, it is apparent

that he or she must consume more of the ethyl ester form

to achieve the same effect as a triglyceride form. ■
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TABLE 1.  COSTS OF OBTAINING 1,000 MG OF EPA
UTILIZING THE BIOAVAILABILITY FACTOR OF 1.7

Ethyl Ester Product rTG Product

Products 1 and 2 $1.67/day to achieve
1,700 mg

$0.96/day to
achieve 1,000 mg

Products 3 and 4 $1.89/day to achieve
1,700 mg

$1.69/day to
achieve 1,000 mg


