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Fatty acid nhomenclature

e DocosaHexaenoic Acid (22:6, n—3; DHA)



Note: n-9 FAs are non-
essential



Exterior Dligosaccharide Glycoprotein Glyeolipid Peripheral protein

Intearal O \\
e
- i o
'l

B
A R

Jadeng pidijoydsoyy

E
-
5
=
£
(=N
e
©
e
I

-

Hwlrophiic_ - qur acyl
Protein tails
Integral protain ' — Hydrophilic polar

Peripheral proteins head

pidijoydsoyy

Membrane fluidity, cell signalling, affect PPARs —bind to DNA change cytokines




Eicosanoids derived from eicosapentaenoic acid (EPA) and arachidonic acid (AA)



Blasbalg T L et al. Am J Clin Nutr 2011;93:950-962
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Quality Assessment - Placebo
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Cardiovascular Health

Mozaffarian D, Rimm EB. Fish intake, contaminants, and human health: evaluating the risks and the
benefits. JAMA 2006 296(15):1885-1899



Inverse relationship between
fish oil and total mortality

Mozaffarian D, Rimm EB. Fish intake, contaminants, and human health:
evaluating the risks and the benefits. JAMA 2006 296(15):1885-1899



Fish oil supplements
are not enough



Public Health Nutrition: 15(4), 725-737 doi:10.1017/51368980011002254

Fish consumption and CHD mortality: an updated meta-analysis
of seventeen cohort studies

Jusheng Zheng', Tao Huang', Yinghua Yu', Xiaojie Hu', Bin Yang' and Duo Li'3*
'Department of Food Science and Nutrition, Zhejiang University, 268 Kaixuan Road, Hangzhou 310029,
People’s Republic of China: “School of Health Sciences, University of Wollongong, Wollongong, New South
Wales, Australia: >APCNS Centre of Nutrition and Food Safety, Hangzhou, People’s Republic of China

e Low fish intake 1 serving/wk Relative risk
of fish intake on CHD mortality was 0.84

e Moderate fish intake of 2-4 servings/ wk
Relative risk of fish intake on CHD mortality
WEOWAS



Healthy foods

Twice a week, make seafood—fish and shellfish—the main protein food on your plate.* Seafood
contains a range of nutrients, including healthy omega-3 fats. According to the 20710 Dietary Guidelines for

Americans, eating about 8 ounces per week (less for young children) of a variety of seafood can help prevent
heart disease.




How much fish?

e recommend intake of at least two 4 oz
servings of fatty fish per week

“Large-scale epidemiologic studies suggest
that people at risk for coronary heart disease
benefit from consuming omega-3 fatty acids
from marine and plant sources. However, more
studies are needed to show a cause-and-effect
beneficial relationship between ALA and heart
disease.



Summary - fish beneficial

« comparing the benefits of LCn3PUFAs with the risks of
methylmercury among women of childbearing age,
maternal fish consumption lowers the risk of
suboptimal neurodevelopment in their offspring
compared with the offspring of women not
eating fish. ”"WHO 2011

« Consuming fish with low level mercury reduces
risk of ADHD in children (n=400) in Mass.
(Archieves of Pediatrics and Adolescent Medicine, 2012)

« Consuming high omega 3 fish in obese
adolescents is associated with lower fatty liver
disease (St Jules, Watters, 2013 in press)



Review sources and LC omega3



Data on FA composition

Comparison of the nutritional-toxicological conflict related to seafood

consumption in different regions worldwide

Isabelle Sioen®"™*, Stefaan De Henauw *, John Van Camp”, Jean-Luc Volatier®, Jean-Charles Leblanc®

Ce cephalopaods; Cr, custac=an; Mo, mal s DR, demer=al marine fishes; PM, pelagic marine fishes; O, other marine fishes; FE, fresh water fishes; NA_no data available;

tot TEQL sum of dl POl and PCDDFs; M, number of data per seadood group and per compound; PSS, 95th peroenitile
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Long-Chain Omega-3 Content:
Local Fish (100 g serving)

Abalone Tilapia Pacific Skipjack Yellowfin Mahimahi Albacore Onaga Swordfish Opah
Threadfin Tuna (Aku) Tuna Tuna (Mekajiki) (Moonfish)
(Moi)

L] Farmed Fish B Wild-caught Fish




Nutritional Enhancement of
Long-Chain Omega-3s in Tilapia

e Farm-raised tilapia have low levels of EPA + DHA, which
may reflect the nutritional composition of the feed.

e The study objective was to investigate the effect of
supplementation of fish oil and dried algae Schizochytrium
sp., a rich source of DHA, on growth and fatty acid
composition of tilapia.



Tilapia Finishing Feed Trial
Enhancing Catfish Feed with DHA-Rich Algae

1. Freeze-dried 2. Blending algae with water
Schizochytrium algae To create slurry

3. Adding slurry to catfish 4. Warm-air drying feed to
feed remove added water



Methods

Feeds
4 feeds with varying levels of long-chain
omega-3 fatty acids

Tanks

» Each feed replicated with 3 tanks
25 juvenile tilapia each.

 Fish fed once daily to satiation.

Data Collection
» Fish weighed and counted at the onset of
the study and monthly.

Fatty Acid Analysis

» At two-month intervals a subsample of fish
was removed from each tank and
euthanized, weighed and filleted.

« Sample fatty acids were analyzed at the
UH Cancer Research Center.




Tilapia Finishing Feed Trial Results

e Long-chain omega-3 fatty acid content in
fliets refiects ievel in feed

EPA + DHA Content
(mg/1009)

Protein Fat EPA + DHA
Feed % % (mg/100g)

Control
Schizochytrium
Fish Qil

Silver Cup

Control 31.4% 4.4%
Schizochytrium 31.5% 4.3%
Fish oil 31.4% 4.4%
Silver cup 40.0% 10.0%

Reference: Watters C.A., Rosner L.S., Franke A.A., Dominy W.G., Klinger-Bowen RE,
Tamaru C.S, 2013. Nutritional Enhancement of Long-Chain Omega-3 Fatty Acids in
Tilapia (Oreochromis honorum), 8 pages. The Israeli Journal of Aquaculture
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Nutrition Considerations in Aquaculture:

The Importance of Omega-3 Fatty Acids

in Fish Development and Human Health
Corilee Watters', Scott Iwamura!, Harry Ako®, Dong-Fang Deng?
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Fish Preparation and Cooking Methods



Hawai'i Seafood Safety: -
Keeping the Best at its Best

by Hery Holihmm
Fepa'ov! Covmniy Colim

Chronic Sequelae of Foodborne Disease

James A. Lindsay
University of Florida, Gainesville, Florida, USA
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in a safe manner
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