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Functions of Proteins
• Building blocks of body components
• Maintain fluid balance
• Contribute to acid/base balance
• Building block for hormones and enzymes
• Immune function
• Gluconeogenesis
• Energy yielding
• Satiety



Protein Requirements

• Adults require 0.8g/kg body weight.
• Acceptable Macronutrient Distribution Range 

(AMDR) is 10–35% of energy for adults.
• Protein needs increase during periods of 

growth, pregnancy and lactation.
• No UL for protein



Protein Quality & Protein Intake

• Recommended protein & amino acid intakes
– RDA for adults = 0.8 g protein/kg body weight
– AI for birth-6 months
– RDA for indispensible AAs 
– Negative effects of high protein intakes 

controversial (no UL)
– AMDR = 10%-35% kcal



Changes in Body Mass with Age

• Lean body mass increases throughout childhood
• Gender differences develop during adolescence

– Greater increase in males
• After 25, weight gain = fat gain
• Lean mass decreases with increasing age

– More so in women than men



Sources of Protein in the Diet

• Protein deficiency is rare in the United States.
• In the US, about two-thirds of dietary protein comes 

from meat, poultry, seafood, eggs and dairy 
products.

• Most of the world relies on plant proteins from 
grains and vegetables.

• As a country’s economy improves, the proportion of 
animal foods in the diet tends to increase.



Nitrogen Balance



Considering Protein Quality



Protein Quality & Protein Intake
– Protein efficiency ratio
– Biological value
– Net protein utilization
– Net dietary protein calories percentage

• Protein information on food labels
– % Daily Value



Amino Acids

• Amino acids are the building blocks of protein. 
• Each amino acid contains a central carbon atom 

bound to a hydrogen atom, an amino group, an acid 
group and a side chain.

• Essential amino acids cannot be synthesized by the 
human body in sufficient amounts to meet needs. 

• Essential amino acids must be included in the diet.



Amino Acid Pool Allows for Amino 
Acid Availability



Limiting Amino Acids



Considering Protein Quality



Using exchange lists to estimate protein



Sources of Protein in the Diet 



“Designed for 
professionals to help all 
individuals ages 2 years 
and older … consume a 
healthy, adequate diet.”

“Develop food, nutrition 
and health policies and 
programs.”

The Purpose of the Dietary Guidelines 
for Americans



The Dietary Guidelines for Americans:
The Cornerstone of US Nutrition Policy & Regulation
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The Science Behind the Guidelines

• Scientific rationale based on various 
research methods:

Dietary Guidelines Advisory Committee 
considers:

• Original systematic scientific reviews

• Existing systematic reviews, meta-
analyses and scientific reports 

• Dietary data analyses

• Food pattern modeling analyses

Issues technical report with nutrition and 
health recommendations

DHHS/USDA uses technical report and 
comments to develop updated Dietary 
Guidelines

Dietary 
Reference 

Intakes 
(DRIs)

Diet 
Modeling

And More!

Systematic 
Reviews



Provides 5 Overarching Guidelines: 
1. Follow a healthy eating pattern across the lifespan. 
2. Focus on variety, nutrient density, and amount. 
3. Limit calories from added sugars and saturated fats 

and reduce sodium intake. 
4. Shift to healthier food and beverage choices. 
5. Support healthy eating patterns for all.

A healthy pattern includes:
• A variety of vegetables
• Fruits, especially whole fruits
• Grains, at least half of which are WG
• Fat-free /low-fat dairy, including milk & yogurt
• A variety of protein foods
• Oils

2015-2020 DGA: A Snapshot

A healthy pattern limits:
• Sat fat: <10% of calories/day
• Trans fat: keep as low as possible
• Added sugars: <10% of calories/day
• Sodium: < 2,300 mg of sodium/day

Shift from Individual Foods and Ingredients to Healthy Eating Patterns!



• What’s the recommendation?
– 5½ ounce-equivalents/day from a variety of plant and animal sources

• Vary the source: seafood, lean meats, poultry, eggs, legumes, nuts, seeds, soy
• Average intakes are close to recommended amounts

– Protein food intakes do decline in adults older than 71:  30% of women and 50% of men meet 
the recommended intake level of protein foods.    

– Intakes  of the nutrient protein are adequate across the population and protein is not a shortfall 
nutrient

• What’s changed since 2010?
– Similar to 2010 recommendations:

• 5½ ounce-equivalents per day from a variety of plant and animal sources
• Differences from 2010 recommendations: 

• Lower intake of processed meats/poultry - should fit within overall recommendations for 
calories, sat fat, sodium & added sugars

• What’s the scientific basis?
– DRIs, Modeling

A Healthy Pattern Includes: Protein



Consumer interest in protein
• 2016 Food and Health Survey – IFIC

– 64% of Americans trying to consume more 
protein; only 3% avoiding protein

– One in 5 people have an improved opinion on the 
healthfulness of plant protein and many are trying 
to consume more plant protein

– Poultry and eggs are the proteins most often 
consumed, whereas beef is the protein most often 
limited or avoided



MyPlate.gov



Conclusions

• Protein is the most important macronutrient since it 
supplies calories, but also is an essential nutrient

• Low calorie diets (appropriate for most Americans) 
are by necessity high in protein (up to 35% of kcals)

• Average protein intakes are adequate in US diets
• Moves away from animal products may decrease 

both the quantity and quality of protein in the diet
• Protein requirements vary over the life cycle; highest 

during growth and development, concerns also in 
the elderly
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