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Your Tax Dollars at Work in
USDA-ARS

David M. Klurfeld, PhD
National Program Leader for Human Nutrition
USDA Agricultural Research Service
Beltsville, MD

ARS National Programs

+ Crop Production and Protection

* Nutrition, Food Safety/Quality * Plant Genetic Resources, Genomics and Genetic

* Human Nutrition Improvement
* Food Safety * Plant Diseases
* Product Quality and New Uses + Crop Protection and Quarantine

+ Crop Production

« Animal Production and Protection * Natural Resources and Sustainable
* Food Animal Production Agricultural Systems
* Animal Health ° W?ter N and W
. \F{eterinalrv, Medical, and Urban * lsifélr:ggiﬁlgr
ntomology .
- Aquaculture * Grass, Forage, and Rangeland Agroecosystems
+ Sustainable Agricultural Systems Research

The purposes of agriculture

* Feed people (and animals, most of which are for human food) ~85-90%

* Clothe people ~5%

* Housing products ~1%

* (Biofuels) ~5%

* Landscaping parks & public spaces, house plants, cut flowers, medicinal
plants, all other uses ~3%

Human Nutrition Research in ARS

« Authority for human nutrition research provided in the Organic Act of
1862 establishing USDA

* W.O. Atwater, PhD, Director of USDA Office of Experiment Stations,
1894. Considered father of modern human nutrition research.
Invented the indirect, room calorimeter.

* National Agricultural Research, Extension, and Teaching Policy Act of
1977 designated USDA as the lead Federal department for human
nutrition research, except for treatment of disease.
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USDA spends little on nutrition research

Although the Department of Agriculture is responsible for formulating the country’s nutritional guidelines, it spends less than 10 percent
of the budget of its research arm — the Agricultural Research Service — on human nutrition; that percentage peaked at 9.4 percent in 1998.
BILLIONS OF 2018 DoLLARS

Portion of ARS budget devoted to research on human nutrition
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Human Nutrition Action Plan Components
2019-2024

1) Linking Agricultural Practices and Beneficial Health Outcomes
2) Monitoring Food Composition and Nutrient Intake of the Nation
3) Scientific Basis for Dietary Guidance

4) Prevention of Obesity and Obesity-Related Diseases

5) Life Stage Nutrition and Metabolism

United States Department of Agriculture
Service

Agricultural Research
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* One-stop shopping for food composition from multlple databases
* SR Legacy

« Branded Foods Prodiicts Database™
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* Food and Nutrient Database for Dietary Studies. (WWETNNHANES)
* (Experimental Foods; f ; "gxpenmental‘ly I?ug not for-public consumption)
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FoodData Centralis an integrated
data system that provides

FoodData Central:

and links to related agricultural

—
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SEar Operatars ) . Publshedbate  FOCID
M escription  Type ublished Date
Alrseraes Milk whole  Survey (FNDDS) 20190401 336010 Includes: 3.5% or 3.8% fat milk; leche fresca
ata Type Definitions: . Includes: Milk Lunch New England Biscuits;
Data Type Definiti Crackers,milk ~ Survey (ENDDS) 20190401 340202 Milk ©
AboutData Type Deintions Royal Lunch crackers
Foundation (5)
Survey (FNDDS) (447)
Survey (FNDDS) 20190001 336214
Branded (78,019)
SRLegacy (211)
] Survey (FNDDS) 20190401 336111
Ingredients
[ Presseneroseon SR Legacy 20190401 174980
Brand Owner Survey (FNDDS) 20190401 336068
Search Tips
Press enter o search Survey (FNDDS) 20190401 336069
m Rice milk Survey (ENDDS) 20190401 236110
Soymilk Survey (ENDDS) 20190401 236099
Ingredients: MILK. HIGH FRUCTOSE CORN
o Branded 20100101 356718 SYRUP, SUGAR, NONFAT DRY MILK, CORN
TARCI1, COCOA COCOA (FROCESSID
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Data Type: Branded Food Category: Milk Brand Owner: Borden Dairy Company FDCID: 356718
GTINJUPC: 15473010513
Published: 4/1/2019 Available Date: 4/30/2018 Modified Date: 4/30/2018

Information provided by food brand owners is label data. Brand owners are responsible for descriptions, nutrient data and ingredient information. USDA
calculates values per 100g or 100m| from values per serving. Values calculated from %DV use current daily values for an adult 2,000 calorie diet (21 CFR
101.9(c)).

Nutrients

Portion:

Name Amount  Unit | Deriv. By Ingredientss MILK, HIGH FRUCTOSE CORN
SYRUP, SUGAR, NONFAT DRY MILK, CORN STARCH,

Energy 9 keal | Calculated from value per serving size measure COCOA, COCOA (PROCESSED WITH ALKALI), SALT,
CARRAGEENAN, NATURAL AND ARTIFICIAL FLAVOR,

Protein 33 g Calculated from value per serving size measure VITAMIN D3

Totallipid (fat) 333 g Calculated from value per serving size measure

Carbohydrate, by ner g Calculated from value per serving size measure.

difference

m) USDA
|

@ Dietary Supplement Ingredient Database

* Primarily for research

+ Analyzed content of selected ingredients in supplements, compared with label-reported levels
Data for multivitamin/multimineral I (MVMs)

Fatty acid levels for EPA, DHA and ALA in omega-3 fatty acid supplements

Additional dietary supplement ingredients will be included in future releases of the database

DSID study Number of products/labels
Adult MVM-1 109
Children’s MVM 65
Non-prescription prenatal MVM 71
Omega-3 fatty acids 84
Green tea — mostly capsules or extracts 43

da.nih.gov
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WHAT WE EAT IN AMERICA
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What We Eat In America (NHANES)

For each food and Detailed description
beverage consumed
during previous 24-hour
period

* Two days of 24-hour dietary recall data
* Day Linterview is conducted in person using
3D food models

* Day 2 interview collected by telephone 3 to 10
days later using booklet with photos of food
models

Additions to the food/beverage.
Amount consumed

What foods/beverages were eaten in combination
Time eating occasion began

Name of eating occasion

Foodibeverage source (where obtained)

Whether food/beverage was eaten at home

* WWEIA data collected using USDA’s
dietary data collection instrument, the

by the amount of food/beverage (calculated)

Automated Multiple-Pass Method

AM e TPl | Day of the week
(L) ch day

Amourt and e of waterconsumed,incuding total pain water,
tap water, and plain carbonated w:

Source of tap water

Daily intake usual, much more or much less than usual
Use and type of salt a table and in preparation (Day 1 only)
Whether on a special diet and type of diet (Day 1 only)

Frequency of fish and shellfish consumption (respondents 1 year,
of age and older, Day 1 only)

energy and 60+

Daily
(calculated)
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DIETARY
GUIDELINES Diclary

FOR AMERICANS IR Reference
2015-2020 Infakes
EIGHTH EDITION

Federal Food Dietary Guidelines for
Programs Americans

HealthyPeople

Healthy People 2030 Food Labeling and Food Safety and
Fortification Risk Assessment

...and much more

Vitamin D from Mushrooms in Healthy Adults

* Treatment of mushrooms with UV light increases ergocalciferol content

 Consumption of UV-treated white button mushrooms on vitamin D status in 38 healthy
adults.

* 4 treatments: Standard meal for 6wk then:
« Control (C) untreated mushrooms providing 0.85 ug/d ergocalciferol

* Groups M1 and M2 received UV-treated mushrooms providing 8.8 (n = 10) and 17.1 pg/d (n = 9
+ Supplement (S) group received purified i plus untreated , providing a total of 28.2 ug/d (n = 9)
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25(0H)D2 (nmol)

VitaminD2 and D3 Blood Levels

povalue

visie <0001

Trastsent < 0.001

Tntaraction < 0.001

B 1o

25(0H)D3 (nmolL)

rreasment
0

0.017

M2 Toeraction < 0.001

‘Study Week

CB Stephensen et al, J Nutr, 142:1246, 2012

1 2

3 7 s 6

Study Week

Dietary Guidelines for Americans 1980 - 2015
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Dietary Guidelines for Americans

* Recommends low fat, low sugar, whole grains, fruits, vegetables
based mostly on observational associations
* Does not recommend a specific calorie target
+ Assumes eating “higher quality” foods will result in lower intake
* Never tested in a direct study until recently
* First study in overweight women
+ DGA diet compared to TAD
* Designed to maintain weight
« All foods provided for 8 weeks

Salty

anything
Chocolate!

Pizza

Frui

Choose

Foods

(chips, fres, nuts)
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Plasma glucose (mg/dL)

8383

Plasma glucose (mg/dL)
H B

IR R

Insulin (miU/mt)

S Krishnan et al,
Am J Clin Nutr 108: 266, 2018

No effect on most parameters|
Systolic BP -9 mm Hg

Total and HDL cholesterol
decreased 5% and 6%

Baseline - black line

— Week 2 - red line

Week 8 - blue line
Bars = SD

= 80 1 m AFiber-adjusted p=0005
? stool energy
[m]
£ 40 ARMR
&
=
<
T 0 )
9 No differences in gut
< microbiota with diet or
5 -40 - correlations with clinical
i outcomes
S
S
@n
< _80 -
Refined grain ‘Whole grain
(n=37) (n=39)

JP Karl et al, Am J Clin Nutr, 2017;105:589-599
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“m taking qou off wine,
women and. song, and putting
You on whole. grains.”

Bifidobacteria and Vaccine Responses

TT Vaccine HBY
15w 2 15w 2y BCG vaccine SEB Control
e Siow Si1sw sizy OTHisw Siew Sitsw sizy
SI 195 SI kG IgGAI S| lgG S 16 IgG Al
Bisobacterm (6,11, 15 ) Posiive (P < .05)
Bidob ©w
Positivo (P <.10)
8 longum (6 w)
B longum subspecies infants 6 w) No association
5. longu: subspecies fongu (6 w)
Negative (P<.10)
B brove (6w)
P Nogative (P < 05)

MN Huda et al, Pediatrics, 143:e20181489, 2019
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“You should start taking probiotics now, before we discover
that they don't make any difference.”
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