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Structure of the presentation

1. Introduction to whole grain
* What is whole grain?

= * Nutrients in whole grain wheat flour and white flour and differences in
contribution of macronutrients and micronutrients to Guidelines Daily
Amounts (GDA) and to Recommended Daily Allowances (RDA)

2. Health effects of whole grain food

* The situation in Europe: overweight, obesity, diabetes, cardiovascular
disease, and colorectal cancer

* Health protective mechanisms of whole grain

* Epidemiological evidence of the correlation between whole grain intake
and the reduced risk of developing nutrition-related diseases

3. Whole grain and balanced diet
* Different national recommendations for daily intake of whole grain

* How to identify whole grain foods and how to increase the daily
consumption of whole grain foods.
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What is whole grain?

- A food is “made with
T whole grain” when the
grain components
(starchy endosperm,
germ and bran) are
present in the same
relative proportions as in
the original intact grain
kernel.

Source: HEALTHGRAIN definition:
http://www.healthgrain.org/requlatory issues
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1 The kernel has 3 major
parts:

“ Bran
= Germ
= Starchy Endosperm

Whole grain flour contains
100% of the original germ
and bran

Bran and germ have a
high content of fibre,
micronutrients (vitamins,
minerals, trace-elements)
and bioactive plant
compounds (antioxidants,
sterols, etc).
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Starchy endosperm

- The wheat grain kernel and its composition

[« Soluble &

Brush fibre (xylans,

f-glucans)
* Proteins

Crease
* Antioxidants

* Vitamin E

* Bvitamins

Aleurone
(80-85%)

proteins & starch

(6-9%) * Minerals

* Phytic acid
Testa (1%) k Enzymes

» Alkylresorcinols

Source: Surget A, Barron C. Histologie du grain blé. Industries des
Céreales. 2005; 145:3-7.

insoluble dietary

< (phenolic acids)

The wheat grain kernel and its components:

Inner - _
* Lipids 3\ « Insoluble dietary
and

« Antioxidants fibre (xylans,

- Outer cellulose, lignin)

rIaAmmA Germ pericarp |« Antioxidants

g o (3%) (4-5%) | bound!to cell walls
* Minerals (phenolic acids)
* Plant sterols j
* Enzymes )
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D gﬁ“erences in the contribution of macronutrients from wheat ﬂour

\§

~ (whole grain vs. white flour) to Guidelines Daily Amounts (GDA)
GDA &4
i — Fiber, total dietary (g) il 43
—_— —1" |
' Carbohydrate (g) Bl
7 33
/ p . 26
//g Protein (g) * 5
S5 é Energy (kcal) _‘1;
Fatty acids, total saturated (g) ,12
S 0
ugars (total) (g) o
0 10 20 30 40 50 60 70 80 920 100
Percentage
B %GDA Wheat flour, wholegrain [0%GDA Wheat flour, white, all-purpose, unenriched

Source: National Nutrient Database for Standard Reference (Release 24), ARS, USDA
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Phosphorus (mg)

_— Thiamin (B1) (mg)
Magnesium (mg)
Niacin (B3) (mg)
Vitamin E (mg)
Vitamin B-6 (mg)
Zinc (mg)

2
c
2
§
L=
=

Iron (mg)
Potassium (mg)
Riboflavin (B2)(mg)
Calcium (mg)
Vitamin K (ug)
Vitamin A (ug)
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RDA ,

B % RDA whole grain

90 100

Source: National Nutrient Database for Standard
0% RDArefined flour Reference (Release 24), ARS, USDA
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= GDA
"'/’—__ Fiber, total dietary (g) 171

PR ——-— —

provein @) | =2

Carbohydrate (g) - 25
Energy (kcal) - 11

Saturated fat (g) I 3

Macronutrients
|

Sugars (total)(g) | O

0 20 40 60 80 100 120 140 160 180
Percentages
B %GDA wheat bran, crude Source: National Nutrients Database for Standard

Reference (release 24), ARS, USDA
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> ~ Contribution of micronutrients
.’, om crude wheat bran to RDA
- /

RDA

Magnesium (mg) 163
-~ Phosphorus (mg)
Vitamin B-6 (mg)
Niacin (mg)

Iron (mg)

Zinc (mg)

Potassium (mg)

Micronutrients

Thiamin (mg)
Riboflavin (mg)
Vitamin E (mg)

Calcium (mg)

Vitamin K (ug)

0 20 40 60 80 100 120 140 160 180
Percentages

B %GDA wheat bran,... Source: National Nutrients Database for Standard
Reference (release 24), ARS, USDA
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Contribution of macronutrients

from crude wheat germ to GDA

GDA

~ Fiber, total dietary (g) 53

peoten ¢) |

Energy (kcal)

Carbohydrate (g) - 20

Saturated fat (g) - 8
0

10 20 30 40 50 60 70 80 90 100
Percentages
Source: National Nutrients Database for Standard
® %GDA wheat germ, crude Reference (release 24), ARS, USDA
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~ Contribution of micronutrients

from crude wheat germ to RDA

Thiamin (mg)

. Zinc (mg)

—_———

'i Phosphorus (mg)

o Vitamin B-6 (mg)

3 Magnesium (mg)
Iron (mg)
Potassium (mg)
Niacin (mg)
Riboflavin (mg)

Calcium (mg)

| I I
0 20 40 60 80 100 120 140 160 180

Percentages
B %GDA wheat germ, crude Source: National Nutrients Database for Standard

Reference (release 24), ARS, USDA
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Percentage of males overweight
(BMI 225) 2010

B 0%
B 0%

> 60%
> 50%

] s a0%

WHO Global Database on
Body Mass Index 2010
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Percentage of males obese
(BMI 230) 2010

WHO Global Database on
Body Mass Index 2010
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> 8%

Source: International Diabetes Federation, Diabetes Atlas 5th edition 2011
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The main cause of death in the EU
is Cardiovascular disease (CVD)

Colo-rectal

cancer Deaths by cause, men

Deaths by cause, women

Stomach cancer
1%

Stomach Colo-rectal
ancer; 2% cancer; 3%

Lung cancer
3%

Breast cancer
4%

Respiratory
disease
7%

Respiratory

Injuries and disease; 8%
poisoning
3%
All other causes
= All other L
Injuries and

causes; 19% s
poisoning; 7%

- Coronary heart disease (CHD) and stroke are the main forms of CVD
* 45% deaths in women and 38% of deaths in men stemf rom CVD
Source: European Cardiovascular Disease Statistics (2008)
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Colorectal cancer

BEJEstimated incidence: both sexes, 2008

Colorectal cancer is the second
most common cause of cancer

—

incidence rates

[ death in both men and women!
z

‘ . <642 Estimated
ﬁ ' 254.7 age-standardized

< 46.1
per 100.000 of
= <42.5
colorectal cancer
| FIIE . |n 2
, m W easa 008
.<35:4
Age Sendarised Rats (Europoar) por 100000 Source: European Cancer Observatory 2008
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"~ Health effects of whole grain food

1 Intake of bran from wheat, rye, oats and barley increases

the faecal bulk and moisture, thereby reducing the transit time
and constipation (EFSA 2011)

1 Regular whole grain and cereal fibre consumption contributes to
reducing risks of developing major chronic diseases:

“Diabetes type-2
"Cardiovascular diseases
"“Colorectal cancer

Source: Hauner et al. Ann Nutr Metab 2012;60 (suppl 1):1-58.
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” Whole grain food btoac’cwtty

Whole meal vs. white flour: 2.5 - 5 x higher levels

-
B . _ Phytasterols /\
= Alkylresorcinols
Cholesterol-

Enzyme

e inhibitors lowSing Lignans
Phytoestrogens
- ) Dietary fibre
Improved intestinal
function, and Ferulic acid \
glucose and lipid Antioxidant
metabolism e &
AV
..‘:" Ve e | N o :
o/ N, mioint . Synergistic ~  Beneficial
Magnesium, : J - & 4 —r erfects — thSIOlDQ]Cd
chromium Vitamin E 4 Eﬂ:ECtS 1N
Improved insulin 4 . Antioxida |
sensitivity - - et/ o humans
Dligo-
Tocapheris & - Saccharides
trienols Prebiotic
Antioglsianti; reduce Falate Choline,
LDk guidstion betaine
Methyl donors

Source: Healthgrain Forum leaflet:
Health-protective mechanisms of whole grain cereals — ne w hypotheses.
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Whole Grain, Bran, and Germ Intake and Risk
of Type 2 Diabetes: A Prospective Cohort Study
and Systematic Review

Jeroen S. L. de Munter1'2, Frank B. Hu1'3'4, Donna 5piege!man3’5, Mary Franz1, Rob M. van Dam''%*?%"

1 Department of Mutrition, Harvard School of Public Health, Boston, Massachusetts, United States of America, 2 Institute of Health Sdences, Vrije Universiteit Amsterdam,

Amsterdam, The Netherlands, 3 Department of Epidemiology, Harvard School of Public Health, Boston, Massachusetts, United States of America, 4 Channing Laboratary,
Department of Medicine, Brigham and Women's Hospital and Harvard Medical School, 5 Department of Biostatistics, Harvard School of Public Health, Boston, Massachusetts,

United States of America

1 Data of 6 pooled studies, incl. 286.125 persons and 10.944 cases of
type 2 diabetes

Associations for bran intake were similar to those for total whole grain
intake

No significant association was observed for germ intake

Two servings of whole grain/day is associated with 21% decrease in
risk of developing type 2 diabetes!

“ One serving of whole grains corresponds to a ~30g slice of 100%
whole wheat bread (US Department of Agriculture)

Source: PloS Medicine 2007;4(8).e261
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Nutrition, Metabolism & Cardiovascular Diseases (2008) 18, 283290
Mutrition,

Metabolism &
Cardiovascular Diseases

www . elsevier. com flocat e/ nmed

Whole grain intake and cardiovascular disease:
A meta-analysis

Philip B. Mellen **, Thomas F. Walsh?®, David M. Herrington ®

* Department of Intemal Medicine, Section of General Medicine, Wake Forest University Health Sciences,
Medical Center Blvd., Winston-5alem, NC 27157, USA

b pepartment of Internal Medicine, Section of Cardiology, Wake Forest University Health Sciences,
Medical Center Blvd., Winston-5Salem, NC 27157, LISA

1 Analysis of data from 149.000 individuals show that 2.5 whole grain
servings/day, compared to low intake, reduces cardiovascular disease
risk by 21%
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Dietary fibre, whole grains, and risk of colorectal
cancer: systematic review and dose-response
meta-analysis of prospective studies

e OPEN ACGESS

Dagfinn Aune research associate', Doris S M Chan research associate', Rosa Lau research
associate', Rui Vieira data manager', Darren C Greenwood senior lecturer in biostatistics®, Ellen

Kampman professor of diet and cancer’, Teresa Norat principal investigator’
'Department of Epidemiology and Biostatistics, School of Public Health, Imperial College London, St Mary's Campus. London W2 1PG, UK;

*Biostatistics Unit, Centre for Epidemiclogy and Biostatistics, University of Leeds, Leeds, UK; ®Division of Human Nutrition, Wageningen University

and Research Gentre, Wageningen, Netherlands

BMJ 2011;343:d6617 doi: 10.1136/bmj.d6617 (Published 10 November 2011) Page 1 of 20

1 A high intake of dietary fibre, in particular from cereals and whole
grains, is associated with a reduced risk of colorectal cancer

1 Systematic review and meta-analysis of prospective observational

studies suggest:
® 10% reduction in risk of colorectal cancer for each 10g/day intake of total
dietary fibre and cereal fibre
= 20% reduction for each three servings (90g/day) of whole grains daily

= further reductions with higher intake.
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Nutrition, Metabolism and Cardiovascular
Diseases

Violume 21, issue 12, December 2011, Pages 501-808

Viewpoint
- . Whole grain intake in relation to body weight: From epidemiological
| evidence to clinical trials

R Giacco™ & B . Della Pepa”, D. Luongo®, G. Riccardi®

| 1 "A higher intake of whole grains is associated with lower body mass
index and body weight gain; whole grain consumption can be
recommended as one of the features of the diet that may help control
body weight".
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Annaks of ]
N“tr““}“ Ann Nutr Metab 201 Z60(suppl 1:1-58 Published onfine: January 23, 20132
Metﬂhﬂllsm e 10.159/000335326

Evidence-Based Guideline of the German
Nutrition Society: Carbohydrate Intake and
— Prevention of Nutrition-Related Diseases

Hans Hauner® Angela Bechthold® Heiner Boeing® Anja Bronstrup®
Anette Buyken® Eva Leschik-Bonnet? Jakob Linseisen® Matthias Schulze®
Daniela Strohm®  Giinther Wolfram?

*Technical University of Munich, Freising-Weihenstephan, ®German Nutrition Society, Bonn, “German Institute of
Human Mutrition, Potsdam-Rehbricke, Research Institute of Child Mutrition, Dortmund, and *Helmheltz Zentrum,
Munich, Germany

1 High intake of whole-grain products or dietary fibre from cereal products, respectively, is
associated with a lower risk of type 2 diabetes mellitus and coronary heart disease.

1 Increased consumption of whole grain products reduces the plasma levels of total and
LDL cholesterol

1 There is a risk-reducing association between the intake of dietary fibre from cereal
products and the risk of colorectal cancer

1 The few existing cohort studies suggest that increased whole grain product intake is
possibly accompanied by a reduced risk of obesity.
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Whole grain foods supply food components that help maintain health
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Recommended whole grain consumption

_ National recommendations for a 2,000 kcal diet

USA 3 servings (= 48g) or more of whole grains every day
(DM, dry matter)
(2010 Dietary Guidelines for Americans).

Denmark/Sweden  62g whole grain (DM) daily
(National Food Institute/ National Food Administration)

___ﬁﬁ Netherlands 6 slices of bread daily, preferably whole grain = 115¢g
whole grain (DM)
(Netherlands Nutrition Centre)

Germany “At least 30g of dietary fibre daily, especially from
whole-grain products, are recommended”
(German Nutrition Society (DGE))

Switzerland At least 2 portions daily of whole grain products

(Swiss Society for Nutrition Food Pyramid)
: I 4 HEALTHGRAIN
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Look for the word
whole*“
on the package

Look at the list of
ingredients

Look for a logo on the
packaging
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= ,whole grains*

= whole wheat"

= whole wheat flour*
= whole oats"

= ,whole barley*

Cracker made with whole grains:

Cereals 94,5% (whole wheat flour 54%, wheat flour
37,5%, wheat bran), vegetable fat, yeast, whole milk
powder, salt, barley malt extract, raising agent (sodium
hydrogencarbonate).

VOLKOREN

EAT 48g OR MORE OF
WHOLE GRAINS DALY

THE 100% STAMP

EAT &8g OR MORE OF
WHOLE GRAINS DAILY

THE BASIC STAMP




Whole grain sources

Wheats, including spelt, emmer, faro, einkorn, kamut, durums
Rice

Barley, including hull-less or naked barley but not pearled
Maize (corn)

Rye

Oats, including hull-less or naked oats

Millets

Sorghum

Teff (tef)

Triticale

Canary seeds

Job's tears

Fonio, black fonio, Asian millet

Wild rice
P q Amaranth
SIECI008 Buckwheat, tartar buckwheat
cereals -
Quinoa

W4 HEALTHGRAIN
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Wholegrain definition (2010)



Breakfast cereals
made with whole grain

~ Flours
made with whole grain

Side dishes
made with whole grain
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= Whole oat flakes

= Porridge

= Whole grain musli

= Certain breakfast cereals

= Whole grain wheat bread
= Rye bread (e.g. Pumpernickel)
= Certain bread substitutes (rusks, crackers)

= Whole rice or oat cakes
= Certain biscuits and snacks
= Certain cereal bars

= Whole wheat flour
= Buckwheat flour
= Whole rye and barley flour

= Brown rice
= Whole wheat pasta
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THANKYOU FOR YOUR ATTENTION!

For more informaﬁon p[ease visit www.hea[‘chgrain.org
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The HEALTHGRAIN EU Integrated Project (2005-2010) - the largest cereal
project ever — has substantially strengthened the scientific basis for a new
generation of cereal products with enhanced health benefits.

The Healthgrain Forum (www. healthgrain. org) has been initiated in 2010 for
continuing HEALTHGRAIN’s research, networking and communication activities.
Currently (status October 2012) 60 member organisations joined, with an even
balance between academia, research organisations, industry and members
focusing on communication on grains and health.

The Healthgrain Forum will evaluate and update this presentation annually.
For questions and suggestions please contact:
or
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