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Evolution of Nutrition Research 

Observational 
“What my 
grandma said” 

Nutrigenomics 
Nutrigenetics 
Diet-gene interaction 

Prevention of 
deficiency 

Prevention of 
chronic diseases: 
obesity diabetes, 
cancer 

Medicine 

Biochemistry 
Molecular biology 
Immunology 



 



The questions to be address 

Promote health and 
decreases risk of chronic 
diseases such as cancer ? 

• Jury’s still out on beneficial effects of fruit and vegetable on cancer 
prevention. Complexity of food matrix. Cancer is not one disease. 
 

• Active compound(s) and interaction between compounds unclear 
(phytochemicals). 
 

• Genetic background such as differences in xenobiotic enzymes may 
influence effects of phytochemicals and vice-versa. 
 

• Molecular targets of phytochemicals in cell and their mechanisms of 
action remain unclear. 
 

• In vitro or animal study may not equal human effects. 
 

• Natural compounds are consider safe and may be use for 
chemoprevention. The issue of supplement. 



Wilbur Olin Atwater (1844-1907) 
considered the father of modern nutrition 
research and education, was the U.S. 
Department of Agriculture's first chief of 
nutrition investigations. 

“After completing his study, Atwater concluded that Americans consumed 
too much fat and sweets and did not exercise enough.” (wikipedia) 



Beltsville Human Nutrition Research 
Center (BHNRC) 
 
The Beltsville Human Nutrition Research Center (BHNRC) is the oldest 
and most comprehensive of six human nutrition research centers within 
the Agricultural Research Service. The largest of USDA's human nutrition 
research facilities and the home of the first human nutrition research 
conducted by USDA, dating back to the late 1890's.   
 
The mission of BHNRC is to define, through research, the role of food and 
its components in optimizing human health and in reducing the risk of 
nutritionally related disorders in the diverse population. 
 
 
Impact 
 
Our research (science-based information) is important to policy-makers, 
food producers, educators, other scientists and consumers in better 
understanding the relationships between agriculture, diet, and health. 



Diet, Genomics, and Immunology Laboratory 
Food Components and Health Laboratory 
Food Composition and Methods Development 
Laboratory 
Food Surveys Research Group 
Nutrient Data Laboratory 

BHNRC Laboratories 
Basic 

Apply 



Nutrient Data Laboratory (NDL)  
 
Pamela Pehrsson, Research Leader  
Pam.Pehrsson@ars.usda.gov, 301-504-0630 
 
 
NDL is responsible for developing and maintaining the USDA National 
Nutrient Database, a database of over 140 nutrient and food 
components contained in over 7,000 foods in the US food supply. 



USDA National Nutrient Database for Standard Reference   
 
Other Databases and Reports 
 
Dietary Supplement Ingredient Database, Release 2 (DSID-2)  
Nutritive Value of Foods (Home and Garden Bulletin No. 72).  Revised October 
2002. 
Cooking Yield and Nutrient Retention Factors  
 
Special Interest Databases: 
 
Choline, Release 2 (2008) 
Flavonoids, Release 3.1 (December 2013)  
Fluoride, Release 2 (2005) 
Isoflavones, Release 2 (2008) 
Oxalic Acid Content of Selected Vegetables 
Proanthocyanidins 
Key Foods 

Examples of NDL work: 
 



   

Nutrient values and weights are for edible portion  

Nutrient Unit 
 
Value per 
100 g 

# of 
Data 
Points 

Std. 
Error 

 
tortilla  

49g  

 
package  

484g  

Proximates 

Water 1  g 32.43 12 0.502  15.89 156.96 

Energy  kcal 297 -- --  146 1437 

Energy  kJ 1244 -- --  610 6021 

Protein 1  g 8.01 12 0.189  3.92 38.77 

Total lipid (fat) 1  g 7.58 12 0.336  3.71 36.69 

Ash 1  g 2.71 12 0.115  1.33 13.12 

Carbohydrate, 
by difference  

g 49.27 -- --  24.14 238.47 

Fiber, total 
dietary 1  

g 2.4 12 0.108  1.2 11.6 

Sugars, total 1  g 2.66 12 0.151  1.30 12.87 

Sucrose 1  g 0.48 12 0.193  0.24 2.32 

Glucose 
(dextrose) 1  

g 0.09 12 0.050  0.04 0.44 

Fructose 1  g 0.03 12 0.030  0.01 0.15 

Maltose 1  g 2.06 12 0.086  1.01 9.97 

 
18970, Tortillas, ready-to-bake or -fry, flour, shelf stable  
Food Group: Baked Products  
Nitrogen to Protein Conversion Factor: 6.25    

Other Nutrients 
Starch 
Minerals (11) 
Vitamins (30) 
Amino Acids 
Fatty Acids 
Cholesterol 
Caffeine 
Theobromine 
Alcohol 
Profiles by serving size 
 
 
 
 
www.ars.usda.gov/nutrientdata 



Food Surveys Research Group (FSRG)  
 
Alanna Moshfegh, Research Leader  
Alanna.Moshfegh@ars.usda.gov, 301-504-0170 
 
 
FSRG is responsible for “What We Eat in America”, the dietary assessment 
component of the National Health and Nutrition Examination Survey 
(NHNES), conducted annually by the National Center for Health Statistics. 



Source:  What We Eat in America, NHANES 2007-2008, 1 day 
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Food Composition and Methods 
Development Laboratory (FCMDL)  
 
James Harnly, Research Leader 
James.Harnly@ars.usda.gov, 301-504-8356  
 
FCMDL develops innovative measurement systems for the determination of 
food components that influence human health. 
 
Goals 
Design and develop improved analytical methodology for the determination of 
food components. 
Transfer developed analytical technologies to scientific communities in the US 
and worldwide. 
To improve the quality of food composition data and databases. 
 



Differentiation of Panax species using principal component analysis 
and high resolution mass spectrometry 

Asian ginseng of different ages (Panax ginseng) 
American ginseng from Wisconsin (P. quinquefolius) 
Notoginseng (P. notoginseng) 



Authentic standards and 
commercial supplements 

Adulterated commercial 
supplements 

Detection of adulterated Ginkgo biloba supplements using principal 
component analysis and high resolution mass spectrometry 



Food Components and Health 
Laboratory (FCHL) 
 
David Baer, Research Leader 
David.Baer@ars.usda.gov, 301-504-9014  
 
FCHL conducts research on metabolic/physiologic responses of 
individuals to whole foods and dietary constituents including traditional 
nutrients, phytochemicals, and functional foods. 



Heat Map of Bacterial OTUs 
Affected by Nut Consumption 

 Both nuts affected various OTUs - the specific effects 
differed.  
 Only Clostridium_sp._ASF356 and Firmicutes_bacterium_DJF_VP44″ were both 

decreased by consumption of both nuts. 

 Stronger effect was observed for pistachios. 
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DGIL conducts research on metabolic/physiologic responses to dietary 
intervention focusing on nutrients, chronic disease, immune function, 
probiotics, and genetic expression in animal models and humans. 
The mission of the Diet, Genomics, and Immunology Laboratory (DGIL) 
focuses on these main areas: (1) determine the basic mechanism of action 
of nutrients; (2) identify chemical forms and bioavailability of nutrients in 
foods; (3) develop cellular, molecular and immunological methods for 
evaluating nutrient bioavailability, metabolic function, requirements, and 
their effects on immune function and inflammation. 
 
Two databases are maintained by DGIL: 
• Porcine Translational Research Database 
• Phytochemical Database (Collaborate with NDL) 

Diet, Genomics, and Immunology 
Laboratory (DGIL)  
Thomas Wang,  Research Leader,  
Tom.Wang@ars.usda.gov, 301-504-8459  









4 New Ps in Nutrition 
  
1.Predictive Nutrition refers to the development of a probabilistic 
health projection for a person based on their DNA and protein 
expression.  
2.Preventative Nutrition denotes the creation of Dietary practice 
that will prevent a disease/excess/deficiency that a person is 
assessed to have a high probability of developing. 
3.Personalized Nutrition refers to treating an individual based on 
their unique human genetic variation, complementing the 
predictive and preventative efforts above  
4.Participatory Nutrition denotes a patient's active, informed 
involvement in their medical choices and care, acting in 
partnership with their health providers. 

My view of 21st Century Nutrition Research 
Systems Nutrition,  4P Nutrition 



“Building Partnership !” 
John Milner 
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