
Seafood and Aquaculture Workshop
Nutrition and Safety



Seafood Nutrition



USDA 2015-2020 
Dietary Guidelines

Healthy 
Eating 

Pattern

Eat More
▪ Vegetables

▪ Fruits

▪ Grains (1/2 Whole)

▪ Fat Free/Low Fat Dairy

▪ Proteins (Including Seafood)

▪ Oils

Eat Less
▪ Saturated & Trans Fats

▪ Added Sugars

▪ Sodium

USDA 2015-2020 Dietary Guidelines

https://www.cnpp.usda.gov/dietary-guidelines


Seafood 2x a Week

Can reduce your risk of heart 
disease by

36% 
and provide more energy 

throughout the day

Mozaffarian and Rimm 2006



When pregnant

Consuming seafood 
can enhance your 
baby’s brain and 

eye development 

Hibbeln et al. 2007



Seniors and Seafood

Can exhibit enhanced 
cognitive function and a 
increase life expectancy.

Tan et al. 2012



Nutrition
▪ Omega-3

▪ Low saturated fats

▪ Lean high quality protein 
– Low calorie

▪ Vitamins and Minerals
– Selenium
– Iodine



Omega-3: EPA & DHA

SEAFOOD PRODUCT
3 OUNCE COOKED 

PORTION
Herring, Wild (Atlantic & Pacific) ♥♥♥♥♥ >1,500 milligramsSalmon, Farmed (Atlantic) ♥♥♥♥♥
Salmon, Canned (Pink, Sockeye & Chum) ♥♥♥♥ 1,000 to 1,500 milligramsMackerel, Canned (Jack) ♥♥♥♥
Salmon, Wild (Sockeye, Coho, Chum & Pink) ♥♥♥ 500 to 1,000 milligramsOysters, Wild & Farmed ♥♥♥
Tuna, Canned (Light) ♥♥ 200 to 500 milligramsHalibut, Wild (Pacific & Atlantic) ♥♥
Shrimp, Wild & Farmed ♥ <200 milligramsTilapia, Farmed ♥

Recommendation: 250mg per day

www.seafoodhealthfacts.org

http://www.seafoodhealthfacts.org/seafood-nutrition/patients-and-consumers/omega-3-epadha-levels-common-fish-and-shellfish


Lobster: 3oz Portion

Protein
16g

Omega-3
170mg

Cholesterol
125mg

Sodium
410mg

Saturated 
Fat
0g

Trans-Fat
0g

Selenium
90%Calories

80

Fat
0.5g



Atlantic Salmon: 3oz Portion

Protein
19g

Fat
11g

Cholesterol
45mg

Omega-3
1,800mg

Saturated 
Fat
2g

Trans-Fat
0g

Selenium
50%

Calories
180



Salmon
Atlantic Coho Pink

www.seafoodhealthfacts.org

http://www.seafoodhealthfacts.org/seafood-choices/description-top-commercial-seafood-items


How Much?

6-10 oz
per week



Diversity

▪ In 2014 there were over 129 different species of 
fish caught by U.S. Fishermen.
– 98 Finfish
– 31 Shellfish

▪ Aquaculture
– 22 Finfish
– 18 Shellfish

NMFS, 2014 Statistics



Bottom Line…

High 
Protein

Heart 
Healthy

Low 
Saturated 

Fats

Good 
Fats

Reduced Risk 
of some 
Cancer

Delicious

Low
Calories

Reduced Risk 
of Stroke

Immune 
Boosting

Nutritious

Easy to 
Digest



Educating Consumers

nyseagrant.org/seafood 

http://seagrant.sunysb.edu/articles/t/seafood-safety-and-technology-publications-seafood-nutrition-postcards


Seafood Safety



Food Borne Illness 
Annually in the USA

48 Million Cases
128,000 Hospitalizations

3,000 Deaths

USFDA

http://www.fda.gov/food/resourcesforyou/consumers/ucm103263.htm


Food Borne Illness 
1998-2015

19,119 Outbreaks
373,531 Illnesses

14,681 Hospitalizations
337 Deaths

CDC FOOD Tool (October 27, 2016)

http://wwwn.cdc.gov/foodborneoutbreaks/


Seafood Related Illness 
1998-2015

837 Outbreaks 4.4%
5,716 Illnesses 1.5%

345 Hospitalizations 2.3%
4 Deaths 1.2%

CDC FOOD Tool (October 27, 2016)

http://wwwn.cdc.gov/foodborneoutbreaks/


Food Born Illness in the U.S.

0
20
40
60
80

100
Seafood Related Outbreaks

CDC FOOD Tool (October 27, 2016)

http://wwwn.cdc.gov/foodborneoutbreaks/


Top Safety Concerns

1. Microbial Growth
Bacteria
Virus

2. Chemical 
Contamination

Natural toxins
Environmental Contaminants
Aquaculture Drugs



Microbial Growth

Top biological concern: Bacterial Pathogens



Pathogens

Blurred 
Vision

Vomiting

Diarrhea

Abdominal 
Pain

Muscle 
Weakness

Headache

Nausea

Fever



Where do they come from 

Natural Environment
Ubiquitous



Key to Control
Time

Temperature

Sanitation



Time and Temperature

Cooler

Warmer



When to Control



Chemical 
Contamination

Top Consumer Concern: Mercury



Source of Mercury

Hg Hg

Hg
Hg

Hg CH3 - Hg



High Mercury

http://safinacenter.org/issues/mercury-seafood/

http://safinacenter.org/issues/mercury-seafood/


Medium Mercury

Don’t Avoid 
Eat Responsibly

http://safinacenter.org/issues/mercury-seafood/

http://safinacenter.org/issues/mercury-seafood/


Low Mercury

http://safinacenter.org/issues/mercury-seafood/

http://safinacenter.org/issues/mercury-seafood/


Seafood during Pregnancy 

Fish Meals/Week for 
Max Benefits

Meals/Week for 
Adverse Effects

Anchovies, Herring, 
Shad 3 ~150
Fresh Salmon 3-4 ~330
Fresh Cod 2-3 ~70
Canned Light Tuna 2-3 ~90

McGuire et al. 2016



Minimizing Risks

Trim 
Fat

Remove 
Skin



Ensuring Safety

Source Handling

Where

How

Who



Source- Geographic



Source- Production



Handling



Seafood Regulatory 
Network

HACCP

Sanitation Control 
Program (SCP)

Good Manufacturing 
Practices (GMP)



Environmental Controls

HACCP

Sanitation 
Control 

Program 
(SCP)

Good 
Manufacturing 

Practices (GMP)

General Facility 
Construction, Maintenance, 

and Cleanliness



Product and Process Controls

HACCP

Sanitation 
Control 

Program 
(SCP)

Good 
Manufacturing 

Practices (GMP)

Hazard Analysis and Critical 
Control Points

1. Hazards
2. Critical Control Points (CCP)
3. Critical Limits
4. Monitor
5. Correct
6. Verify
7. Record



Hazards

Metal Inclusion

Pathogen Growth 
Temperature Abuse

Allergens

Additives

Parasites

Contaminants



Shellfish



ISSC
Interstate Shellfish Sanitation Conference

▪ Federal government, state government, industry 
and academia

▪ Develop procedures for uniform state programs

▪ Establish regulatory Guidelines to ensure that the 
shellfish produced are safe and sanitary
– National Shellfish Sanitation Program

ISSC

http://www.issc.org/


NSSP
National Shellfish Sanitation Program

▪ Program guidelines
– Certification
– Risk management 
– Laboratory procedures
– Growing area classification
– Farming
– Harvesting
– Transporting 
– Processing

▪ Promote and improve sanitation and safety



Regulation in NY

▪ Food and Drug Administration

▪ NOAA National Marine Fisheries Service

▪ NYS Agriculture and Markets

▪ Department of Environmental Conservation (DEC)

▪ County Health Departments

▪ YOU!

http://www.fda.gov/Food/PopularTopics/ucm341987.htm
http://www.seafood.nmfs.noaa.gov/
http://www.agriculture.ny.gov/FS/industry/circs.html
http://www.dec.ny.gov/outdoor/9160.html


Everyone is Responsible

Source

Handling



Keep it Clean

Hands
Utensils
Surfaces



Keep it Separate



Keep it Cool

Live 
Molluscs

Fresh Fish



Keep it Moving

National Fisheries Institute – Seafood Storage Guide

Product
Purchased 
Commercially Frozen 
for Freezer Storage

Purchased Fresh 
and Frozen at 
Home

Never Frozen, Thawed, 
or Previously Frozen and 
Refrigerated at Home

Cod, Flounder 10-12 months 6-8 months 36 hours
Salmon (cleaned) 7-9 months NA 36 hours
Crab (king) 12 months 9 months 7 days
Squid 8-9 months 4 months 36 hours

http://www.aboutseafood.com/handling-storage-3/


Shelf Life

Fish Shelf Life 50 °F for 48 hr
Halibut 18 10
Chum Salmon 13 5
Pollock 5 0

Maximum Shelf 
Life in Days at 32°F

Shelf life after 
temperature abuse

Doyle 1995 Alaska Sea Grant

http://seafood.oregonstate.edu/.pdf%20Links/Seafood-Shelf-Life-as-a-Function-of-Temperature-1995.pdf


Educating Consumers

nyseagrant.org/seafood

http://seagrant.sunysb.edu/articles/t/seafood-safety-and-technology-publications-seafood-nutrition-postcards


Seafood Consumers



Consumer Trends

68%
Of consumers are more 
likely to visit restaurants 

that offer locally 
produced foods.

60%
Of consumers say they 
are more likely to eat at 
restaurants that serve 

eco-friendly foods.

70%
Of consumers are already making 

healthier choices in the foods they eat 
out compared to two years ago. 

NRA 2016 Restaurant Industry Forecast

http://www.restaurant.org/News-Research/Research/Forecast-2016


Connection

80%
Want to know how 

their food is produced 
and more transparency 

from producers.JWT Intelligence 
(February, 10 2012)



Millenials

They are not only looking for a healthy
meal but treat food as entertainment and 

a means of self expression

Born 1979-2000
16-37 years old

¼ of US 
Population

75% of Workforce 
by 2025



Changing Trends

2015
14.5 Billion Visits
$96 Billion Spent
23% of Sales

Millenials

Restaurant 
sales surpass 
grocery sales 

for first 
time…Ever!

Feedstuffs 
(april, 27 2016)



Everyone’s Talking



What Matters Most

Fast Service

Small plate

Unusual Ingredients

Plate sharing options

Exotic Organic

Local ingredients

New food and beverage combinations

Innovative services (Technology)

Ready to eat and To Go options

Ready to eat and To Go options

Happy hour

High top tables 

Separate checks

Boston Consulting Group

Late night bar experiences, events and menus

Separate dining spaces



Print Matters

After reading about a food for the first time.

Watershed Communications 
(June, 23 2016)

61% of 
Millenials will 

mention a food 
to friends/family

63% of 
Millenials

plan to buy a 
food

What if they could taste it then and there?



The role of local seafood

▪ Know source (better traceability)

▪ How it was raised/caught

▪ Better transparency

▪ Opportunity for local relationships
– Stories to provide connection

▪ Highly regulated on federal, state and 
local levels



Foodservice Role

▪ Local seafood connection

▪ Connect directly to the consumers

▪ Platform to share the stories of the 
producers
– Further supports industry
– Fosters trust and loyalty from consumers

▪ Relay safety and nutrition information



Thank 
You!
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