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homocysteine accumulation.  In addition 
to the methionine/ cysteine content of 
egg white protein, it also has the ability to 
increase expression of one of the enzymes 
that is involved in removing homocysteine 
by catalyzing remethylation.  Thus, we 
speculate that the positive effect of egg 
white protein on modulating methyl group 
and homocysteine metabolism resides in 
(1) the optimal sulfur amino acid content, 
combined with (2) increased homocysteine 
remethylation.

High quality proteins such as egg white 
protein, particularly owing to their 
methionine and cysteine content, represents 
an excellent food source with respect to 
management of homocysteine.  Moreover, 
whole eggs are the primary source of 
choline in the American diet, and as 
mentioned, choline can be oxidized to 
betaine which in turn serves as a source of 
methyl groups to remethylate homocysteine 
and provide methyl group supply as SAM.  
Therefore, eggs optimize methyl group and 
homocysteine metabolism from multiple 
nutritional avenues. ✹

In recognition of the recent salmonella outbreak that led to the recall of eggs in 
many parts of the country this summer, America’s egg farmers issued a statement 
urging consumers to thoroughly cook their eggs. Eggs should be cooked until 
the whites and yolks are firm or, for dishes containing eggs, until an internal 
temperature of 160 degrees Fahrenheit is reached. Thoroughly cooked eggs are 
thoroughly safe eggs, according to the Center for Disease Control (CDC) and the 
Food and Drug Administration (FDA). 

In addition to thorough cooking, other safe food-handling practices  
include the following simple steps:

•	 Thoroughly clean your hands, as well as the surfaces and utensils  
that come into contact with raw eggs - an important step for avoiding  
cross-contamination. 

•	 Separate eggs from other foods in your grocery cart, grocery bags and  
in the refrigerator to prevent cross-contamination. 

•	 Keep eggs in the main section of the refrigerator at a temperature between  
33 and 40 degrees Fahrenheit, and eggs accidentally left at room temperature 
should be discarded after two hours, or one hour in warm weather. 

For more information and recommended handling, cooking and storage 
guidelines, visit: www.fightbac.org or www.eggsafety.org. ✹

Keeping Your Eggs Healthy.

If you enjoy receiving Nutrition CloseUp newsletter and wish to receive it 
electronically please go to www.enc-online.org (in the lower left) and submit 
your email address. In addition, you can keep up on current issues in nutrition 
by letting us know that you’d like to receive the Nutrition Research Update 
electronically as well. ✹
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Is It Time To Be 
More objective About 
Dietary Cholesterol?   

•  When a dietary protein has a cysteine  
concentration in balance with methionine,  
the need to utilize methionine for its synthesis 
is reduced.  This is often referred to as the 
methionine-sparing effect of cysteine.

• High quality proteins such as egg white protein, 
particularly owing to their methionine and 
cysteine content, represents an excellent food 
source with respect to management of  
homocysteine. 
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There is a yawning gap between the foods that Americans are 
advised to eat and the foods they do eat.  To fix the problem, 
the 2010 Dietary Guidelines Advisory Committee (DGAC) 
recommended that Americans adopt a more plant-based diet, 
one that did not involve more corn, more soybeans, or more 
sugar cane.  Instead, the DGAC emphasized other plant foods: 
vegetables, fruits, whole grains, cooked dry beans and peas, 
and nuts and seeds.  The recommended animal products were 
limited to seafood; fat-free and low-fat milk and milk products, 
and to moderate amounts of lean meats, poultry, and eggs.

Achieving a nutrient dense diet through nutrient dense foods 
was the stated goal.  In general, nutrient dense foods are those 
that provide relatively more nutrients than calories.  The new 
definition of nutrient density zeroed in on intact or minimally 
processed foods without solid fats and added sugars (SoFAS), 
starches, or sodium.  Ideally, a diet composed of such foods 
should provide of a full complement of key nutrients.

Figure 1:  

Median energy density (kcal/g) and median cost per serving  
($RACC) where RACC = reference amount customarily consumed. 

By   
Adam Drewnowski, Ph.D.

Director, UW Center for  
Obesity Research University  
of Washington, Seattle, WA

nutriEnt dEnsity

Balancing Nutrient   
Density & Cost. 

Median Energy Density (kcal/100g)

0.6

0 50 100 150 200 250 300 350 400 450

M
ed

ia
n 

co
st

 p
er

 s
av

in
g 

($
/R

AC
C)

0.5

0.4

0.3

0.2

0.1

0

Fruit

Vegetables

Milk and Milk Products

Meat, Poultry, Fish

Dry Beans, Legumes, Nuts, Seeds

Eggs

Sugars, Sweets, Beverages

Grains

Fats and Oils

“Nutrient density scores 
can also be used to  

identify foods that are  
both nutrient dense  
and affordable.”
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However, diets composed of seafood and fresh produce are also 
likely to cost more. Analyses of  US Department of Agriculture’s 
nutrient and prices data (see Figure 1) confirmed that vegetables, 
fruit, and fluid milk were low energy density foods.  Energy 
density of foods (kcal/g) is largely driven by their water content, 
since water adds to food weight but provides no calories and no 
nutrients.  Whereas fats, grains, and sweets were dry and energy 
dense, vegetables, fruit, milk, and eggs were all nutrient rich. 

However, some nutrient rich foods tend to cost more.   
In particular, seafood, lean meats, and fresh produce cost more 
per calorie or per serving than do fats or sweets.  The differential 
cost is also shown in Figure 1.  Recognizing that not everyone 
could afford the recommended diets, the DGAC called for 
financial incentives to help more Americans purchase healthy 
foods, including affordable fresh produce.  

Affordable nutrient dense eggs should not be overlooked.   
Figure 1 shows that eggs had low energy density and much lower 
cost per serving than either vegetables or fruit groups.  Further 
analyses showed that eggs provided nutrient density at low cost.

One way to identify affordable sources of key nutrients,  
including those of concern, is to calculate the estimated price  
for 100% Daily Value of that nutrient from every food group.  
Such a calculation, shown in Table 1, was based on  USDA 
nutrient composition tables and USDA national food prices 
database.  Eggs were the lowest cost source of several important 
nutrients, starting with high quality protein.  Eggs were the lowest 
cost source of protein, vitamin A, vitamin B12, riboflavin and 
iron.  Milk and dairy products were the lowest cost source of 
dietary calcium, whereas dry beans, legumes, nuts and seeds 
were the lowest cost sources of potassium and zinc.  Fruit and 
juices were the lowest cost sources of vitamin C, whereas dry 
beans were the lowest cost source of fiber (not shown).

Another method of assessing a food’s total nutritive value in 
relation to cost involves nutrient profiling.  Nutrient profiling is 
the science of ranking or classifying foods based on their nutrient 
composition.  The Nutrient Rich Foods (NRF) Index balances nine 
nutrients to encourage against three nutrients to limit in order to 
capture the total nutrient package.  Nutrients to encourage are 
protein, fiber, vitamins A, C, and E, calcium, iron, potassium and 
magnesium, whereas nutrients to limit are saturated fat, added 
sugar, and sodium.   

Nutrient profiling can identify the most nutrient rich foods within 
each food group.  Nutrient density scores can also be used to 
identify foods that are both nutrient dense and affordable. The 
Affordable Nutrition Index (ANI) effectively measures nutrient 
density per dollar by dividing NRF scores per serving by price per 
serving.  Among the highest scoring foods and food groups were 
citrus fruit and juices, eggs, milk, ready to eat cereals, potatoes, 
legumes, and beans.  

Helping consumers identify affordable nutrient rich foods within 
and across food groups is the first step toward the implementation 
of the 2010 Dietary Guidelines.   Nutrient profiles can also be 
used to identify those foods that are nutrient rich, affordable, 
appealing and best accepted by the consumer. Combining 
nutrient profiling, food prices, and the knowledge of people’s 
food habits should be the basis for offering effective dietary 
advice to the American public. ✹
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USDA  
food group

Milk  
and milk  
products

Meat,  
poultry, 
fish

Eggs Dry beans, 
legumes, 
nuts, 
seeds

Vegetables

n = 134 196 8 62 257

Nutrients $ $ $ $ $

Protein 2.19    1.87  0.99  1.47  6.77  

Vitamin A 4.50  51.5  1.95  68.5 10.2  

Calcium 1.53  36.5  3.81  7.15  10.4  

Iron 28.3  8.57  3.15  3.32  6.93  

Potassium 5.70  9.62  5.48  2.64  4.09  

Zinc 4.66  4.46  3.05  2.69  11.8  

Vitamin B12 3.91  5.57  1.47  24.4  12.6  

Riboflavin 2.52  6.35  0.92  6.00  7.28  

The lowest cost food sources for each nutrient are highlighted.

Table 1:  

Median cost in dollars for 100% DV of  
selected nutrients by food group. 

• Some nutrient rich foods tend to cost more.  In particular, seafood, lean 
meats, and fresh produce cost more per calorie or per serving than do 
fats or sweets. 

• One way to identify affordable sources of key nutrients, including those of 
concern, is to calculate the estimated price for 100% Daily Value of that 
nutrient from every food group.  Another method of assessing a food’s 
total nutritive value in relation to cost involves nutrient profiling.
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Coming Events
American College of Nurse Practitioners 
National Clinical Conference   

October 22 - 23, 2010  
Tampa, Florida 

Please visit the ENC booth #500  
October 22 and 23

Breakfast Session  
October 22, 2010, 7:00-8:45am

Speakers: 

Mitch Kanter, Ph.D.,  
Executive Director, Egg Nutrition Center

Marcia Greenblum, M.S., R.D., Senior Director,  
Nutrition Education, Egg Nutrition Center

This session (free for ACNP registered attendees) will 
explore the latest research regarding protein intake as it 
relates to weight management, satiety, energy and the 
preservation of lean body mass. Attendees will gain an 
understanding of how patients can recognize these  
benefits by consuming a healthy diet including eggs. 
Research regarding the role of dietary cholesterol in  
heart health will also be discussed and participants will 
learn how to communicate the science into meaningful  
nutrition messages for their patients. Patient education 

tools and resources will also be discussed  
and distributed. This session has been  
approved for 1.5 hours of continuing  
education for nurse practitioners.  
Attendees will also be eligible for five  
chances to win a year’s supply of free eggs. 

American Dietetic Association  
Food and Nutrition Conference  
and Exposition  

November 5 - 9, 2010 
Boston, Massachusetts

Please visit the ENC  
booth #2849, in the Exhibit Hall  
November 7, 8 and 9

The ENC staff will be distributing patient 
resources and discussing the latest nutrition 
science related to eggs with attendees.  
Scan your badge at the booth to donate an 
egg to the hungry and register to win great 
prizes including autographed nutrition books, 
a year’s supply of free eggs and a donation  
in your name to a food assistance organiza-
tion in your area.

Credible Science   
Incredible Egg

enc-online.org

Writer/Editor:  
Marcia Greenblum MS, RD

ENC Mission Statement:
 

ENC is a credible source of nutrition  
and health science information and  
the acknowledged leader in research  
and education related to eggs.

Nutrition Close-Up is a quarterly publication 

that is produced by the Egg Nutrition Center. 

Nutrition Close-Up presents up-to-date reviews, 

summaries and commentaries focused on the role  

of diet in health promotion and disease prevention, 

including the contributions of eggs to a nutritious  

and healthful diet.


