
Marcia Greenblum MS, RDMarcia Greenblum MS, RD
Director, Nutrition and Food SafetyDirector, Nutrition and Food Safety

EducationEducation
Egg Nutrition CenterEgg Nutrition Center

Return of the Good Egg



1954 Dietary Guidance1954 Dietary Guidance
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DIETARY GUIDELINESDIETARY GUIDELINES
30% or less of calories from fat30% or less of calories from fat
8 - 10% of calories from saturated fat8 - 10% of calories from saturated fat
Up to 10% of cal from polyunsaturated fatUp to 10% of cal from polyunsaturated fat
Up to 15% of cal from monounsaturated fatUp to 15% of cal from monounsaturated fat
Less than 300 mg/day of cholesterolLess than 300 mg/day of cholesterol
No more than 2.4 g/day sodiumNo more than 2.4 g/day sodium
55 - 65% of cal as complex carbohydrates55 - 65% of cal as complex carbohydrates
If you drink, no more than 2 drinks per dayIf you drink, no more than 2 drinks per day





Causes of Death in the USCauses of Death in the US
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MAJOR CVD RISK FACTORSMAJOR CVD RISK FACTORS

SmokingSmoking
High Blood PressureHigh Blood Pressure
High Blood CholesterolHigh Blood Cholesterol
ObesityObesity
Family History [Genetics]Family History [Genetics]



AHA  1968AHA  1968
American Heart Association DietaryAmerican Heart Association Dietary

GuidelinesGuidelines
Dietary CholesterolDietary Cholesterol

The association noted that dietaryThe association noted that dietary
cholesterol cholesterol –– the cholesterol found the cholesterol found
in foods like eggs and shrimp in foods like eggs and shrimp –– be be
limited to no more than 300 mg perlimited to no more than 300 mg per
day, and day, and recommended thatrecommended that
individuals eat no more than 3 eggindividuals eat no more than 3 egg
yolks per weekyolks per week..



PRECAUTIONARY PRINCIPLEPRECAUTIONARY PRINCIPLE



MASS OF CONFUSIONMASS OF CONFUSION

Low-fat dietLow-fat diet
Very-low fat dietVery-low fat diet
High fat dietHigh fat diet
Low Low carbcarb diet diet
High protein dietHigh protein diet
Zone, type &Zone, type &
actress dietsactress diets

Every meal aEvery meal a
life or deathlife or death
decision!decision!



Eggs became the
national icon for
dietary excesses
and associated
high plasma
cholesterol levels
and CHD risk.



CHOLESTEROL RESTRICTIONSCHOLESTEROL RESTRICTIONS

Scientific Basis:Scientific Basis:

  Animal StudiesAnimal Studies
 Epidemiological Surveys Epidemiological Surveys
 Clinical Investigation Clinical Investigation



ANIMAL STUDIESANIMAL STUDIES

ComplicationsComplications::
 Hypersensitive (rabbits) vs Hypersensitive (rabbits) vs
non-responsive (dogs, rats)non-responsive (dogs, rats)
animalsanimals
 Excessive test doses (1.7 Excessive test doses (1.7
mg/kcal = 1,700 mg/1000 kcal)mg/kcal = 1,700 mg/1000 kcal)
 Plasma lipoprotein profiles (HDL Plasma lipoprotein profiles (HDL
vs LDL)vs LDL)



EPIDEMIOLOGICAL SURVEYSEPIDEMIOLOGICAL SURVEYS

ComplicationsComplications::
 Co-linearity of saturated fat Co-linearity of saturated fat
and cholesteroland cholesterol
 Diet high in animal products Diet high in animal products
usually a diet low in fruits andusually a diet low in fruits and
vegetablesvegetables



CHOLESTEROL & SFACHOLESTEROL & SFA
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DIET & CHD: 18 CountriesDIET & CHD: 18 Countries
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EGGS & CVDEGGS & CVD
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FRAMINGHAM - 1982FRAMINGHAM - 1982

““It was concluded that withinIt was concluded that within
the range of egg intake ofthe range of egg intake of
this population differences inthis population differences in
egg consumption wereegg consumption were
unrelated to blood cholesterolunrelated to blood cholesterol
level or coronary heartlevel or coronary heart
disease incidence.disease incidence.””

[[DawberDawber et al. 1982 Am J Clin Nutr 36:617-625.] et al. 1982 Am J Clin Nutr 36:617-625.]



EGGS & CVDEGGS & CVD

HealthHealth
ProfessionalsProfessionals
Follow-Up Follow-Up StudyStudy

37,851 men followed37,851 men followed
for 8 years, 866for 8 years, 866
cases of CHDcases of CHD

NursesNurses’’ Health Health
StudyStudy

80,082 women80,082 women
followed for 14followed for 14
years, 939 casesyears, 939 cases
of CHDof CHD

What is the relationship between weekly
egg consumption and CHD risk?



EGGS / WK & CHD RISKEGGS / WK & CHD RISK
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CLINICAL INVESTIGATIONCLINICAL INVESTIGATION

ComplicationsComplications::
 Pharmacological vs Pharmacological vs
physiological levels (1,500physiological levels (1,500
mg/day, 6 eggs per day)mg/day, 6 eggs per day)
 Changes in plasma total Changes in plasma total
cholesterol; relative changes incholesterol; relative changes in
LDL and HDL cholesterol levelsLDL and HDL cholesterol levels



GOOD-BAD CHOLESTEROLGOOD-BAD CHOLESTEROL

2.62.62.62.6LDL:HDLLDL:HDL
51515050HDL-CHDL-C
134134130130LDL-CLDL-C
205205200200Total-CTotal-C

500500
mg/daymg/day

300300
mg/daymg/day



DIETARYDIETARY
RECOMMENDATIONSRECOMMENDATIONS

"One of the problems is that strong"One of the problems is that strong
recommendations have often beenrecommendations have often been
made on very weak data. It may havemade on very weak data. It may have
been the best guess at the moment,been the best guess at the moment,
but often the recommendations arebut often the recommendations are
repeated so many times that peoplerepeated so many times that people
forget they were rough guesses inforget they were rough guesses in
the first place and come to think theythe first place and come to think they
are hard facts."are hard facts."

  
Dr. Walter Willett, 2000Dr. Walter Willett, 2000
Harvard School of Public HealthHarvard School of Public Health



IS CHANGE POSSIBLE?IS CHANGE POSSIBLE?

1984 1999



2002: A CHANGE OF HEART2002: A CHANGE OF HEART

There is no longer a specific
recommendation on the
number of egg yolks a 
person may consume

per week.  



FORGOTTEN POSITIVESFORGOTTEN POSITIVES

  High quality proteinHigh quality protein
 Vitamins -minerals Vitamins -minerals
 Carotenoids Carotenoids
 Choline Choline
 Satiety, glycemic index Satiety, glycemic index
 Affordability Affordability
 Convenience Convenience



NUTRIENT DENSE EGGSNUTRIENT DENSE EGGS
Two Large Eggs = 155 caloriesTwo Large Eggs = 155 calories

6% food energy6% food energy
20% protein20% protein
53% essential aa53% essential aa
30% riboflavin30% riboflavin
12% vitamin A12% vitamin A
16% vitamin B16% vitamin B1212

12% folate12% folate

12% vitamin D12% vitamin D
16% phosphorous16% phosphorous
8% vitamin B8% vitamin B66

34% selenium34% selenium
8% iron8% iron
8% zinc8% zinc
6% vitamin E6% vitamin E



AFFORDABILITYAFFORDABILITY

Cost of 20 grams of proteinCost of 20 grams of protein::
eggseggs $0.25$0.25
pork shoulderpork shoulder $0.40$0.40
ground beefground beef $0.42$0.42
chicken breastchicken breast $0.50$0.50
frankfurterfrankfurter $0.94$0.94
pork choppork chop $1.09$1.09
rib roastrib roast $1.43$1.43



PROTEIN & EXERCISEPROTEIN & EXERCISE

SarcopeniaSarcopenia: age-: age-
related loss of skeletalrelated loss of skeletal
muscle mass.muscle mass.
Need for high quality,Need for high quality,
low-fat protein forlow-fat protein for
older people.older people.
High quality proteinHigh quality protein
for muscle growth infor muscle growth in
response to exercise.response to exercise.



EGGS & WEIGHT CONTROLEGGS & WEIGHT CONTROL
Low calorie,Low calorie,
nutrient dense.nutrient dense.
Satiety, glycemicSatiety, glycemic
effects.effects.
High protein dietsHigh protein diets
and loss of fat vsand loss of fat vs
muscle.muscle.
There is a role forThere is a role for
eggs in weight losseggs in weight loss
and in weightand in weight
maintenancemaintenance
programs.programs.



EGGS & SATIETYEGGS & SATIETY

<0.0002<0.0002- 21%- 21%704704
±± 110 110

560560
±± 142 142

LunchLunch
intakeintake
(kcal)(kcal)

<0.00001<0.00001+ 88%+ 88%2.42.4
±± 0.6 0.6

4.54.5
±± 1.3 1.3

Satiety atSatiety at
3 hr (1-6)3 hr (1-6)

P ValueP Value%%
ChangeChange

BagelBagel
BreakfastBreakfast

(17)(17)

EggEgg
BreakfastBreakfast

(17)(17)

Total caloric decrease over 24 hrs = 430 kcal.

Abstract presented at NAASO 2004.



PROTEIN & WEIGHT LOSSPROTEIN & WEIGHT LOSS

12.3 lbs12.3 lbs10.4 lbs10.4 lbsFat lossFat loss

1.7 lbs1.7 lbs2.8 lbs2.8 lbsMuscle lossMuscle loss

16.6 lbs16.6 lbs15.3 lbs15.3 lbsWt lossWt loss

30:30:4030:30:4015:30:5515:30:55P:F:C (% cal)P:F:C (% cal)

High-ProteinHigh-ProteinHigh-CHOHigh-CHODietDiet

24 overweight women on 1700 calorie diets for 10 wks. U Illinois



NUTRITION FOR CHILDRENNUTRITION FOR CHILDREN
Nutritional varietyNutritional variety
High quality protein forHigh quality protein for
growthgrowth
Balance calories in andBalance calories in and
calories outcalories out
Importance of breakfastImportance of breakfast
for school performancefor school performance
Food and family/cultureFood and family/culture
(Hispanic population egg(Hispanic population egg
consumers and growingconsumers and growing
segment of population)segment of population)



NUTRITION & SENIORSNUTRITION & SENIORS

May require moreMay require more
protein per kg thanprotein per kg than
younger adults.younger adults.
Eggs least expensiveEggs least expensive
source of high qualitysource of high quality
protein.protein.
Nutrient dense foodsNutrient dense foods
important as caloricimportant as caloric
intake decreases.intake decreases.
Eggs are easy to cook,Eggs are easy to cook,
chew, and digest.chew, and digest.



PARADIGM SHIFTPARADIGM SHIFT
  Away from Away from ‘‘removing negativeremoving negative
ingredientsingredients’’ (e.g. cholesterol, (e.g. cholesterol,
fat, salt)fat, salt)
 To  To ‘‘enhanced with positiveenhanced with positive
ingredientsingredients’’ (e.g. antioxidants, (e.g. antioxidants,
vitamins, calcium)vitamins, calcium)
 Define  Define ‘‘functionalfunctional’’ eggs by eggs by
newly recognized and beneficialnewly recognized and beneficial
nutrients.nutrients.



FUNCTIONAL EGGSFUNCTIONAL EGGS
  CholineCholine
 Lutein  Lutein –– Zeaxanthin Zeaxanthin
 Omega-3 fatty acid Omega-3 fatty acid
 Conjugated linolenic Conjugated linolenic
acid [CLA]acid [CLA]
 Vitamins E, D and K Vitamins E, D and K
 B Vitamins B Vitamins
 Selenium Selenium
 Antibodies Antibodies



CHOLINE & FETUS/ NEWBORNCHOLINE & FETUS/ NEWBORN
Choline an essential nutrientCholine an essential nutrient
AI for men 550 mg/dayAI for men 550 mg/day
AI for women 425 mg/dayAI for women 425 mg/day

Increased needs duringIncreased needs during
pregnancy & lactationpregnancy & lactation
Choline supplementsCholine supplements
-  increased new neurons-  increased new neurons
-- formation of memory centersformation of memory centers
-- decreased programmed cell deathdecreased programmed cell death
-- life-long changes in nerve growthlife-long changes in nerve growth

factorsfactors



LUTEIN & ZEAXANTHINLUTEIN & ZEAXANTHIN
Large intakes ofLarge intakes of
lutein and zeaxanthinlutein and zeaxanthin
related to lower riskrelated to lower risk
of AMD and cataracts.of AMD and cataracts.
Egg feeding increasesEgg feeding increases
plasma levels ofplasma levels of
lutein andlutein and
zeaxanthin.zeaxanthin.
Egg feeding increasesEgg feeding increases
macular pigmentmacular pigment
density.density.



LUTEIN  BIOAVAILABILITYLUTEIN  BIOAVAILABILITY
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LUTEIN &LUTEIN &
ATHEROSCLEROSISATHEROSCLEROSIS

Lutein as anLutein as an
antioxidant/anti-antioxidant/anti-
inflammatoryinflammatory
IMT progression low inIMT progression low in
those with high plasmathose with high plasma
luteinlutein
High lutein intakeHigh lutein intake
decreaseddecreased
atherosclerosis inatherosclerosis in
animal modelanimal model
Lutein effects onLutein effects on
inflammatoryinflammatory
responsesresponses



Are eggs associated withAre eggs associated with
CVD?CVD?

““Short term egg consumption doesShort term egg consumption does
not adversely affect endothelialnot adversely affect endothelial
function in healthy adults,function in healthy adults,
supporting the view that dietarysupporting the view that dietary
cholesterol may be lesscholesterol may be less
detrimental to cardiovasculardetrimental to cardiovascular
health than previously thought.health than previously thought.””

 [ [Katz et al. Katz et al. IntInt J Cardio 2004] J Cardio 2004]



Are eggs associated withAre eggs associated with
CVD?CVD?

““Because LDL peak diameter was notBecause LDL peak diameter was not
decreased and the larger LDL-1decreased and the larger LDL-1
subclass was greater insubclass was greater in
hyperrespondershyperresponders following egg intake, following egg intake,
these data indicate that thethese data indicate that the
consumption of a high cholesterolconsumption of a high cholesterol
diet does not negatively influence thediet does not negatively influence the
atherogenicityatherogenicity of the LDL particle. of the LDL particle.””

Herron et. al, Herron et. al, Metabolism, 2004.Metabolism, 2004.



DEATH OF AN ICONDEATH OF AN ICON

Eggs are no longer the icon for
cholesterol!

1984 1999 2003



EGGS COME FULL CIRCLEEGGS COME FULL CIRCLE



INFORMATION & MATERIALSINFORMATION & MATERIALS

Egg Nutrition CenterEgg Nutrition Center
www.enc-online.orgwww.enc-online.org

American Egg BoardAmerican Egg Board
www.aeb.orgwww.aeb.org

United Egg ProducersUnited Egg Producers
www.unitedegg.comwww.unitedegg.com




