Potentially health promoting
phytochemicals of the benzoxazinoid
group (BXs) are abundant in cereal grains
and food products
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Which plants contain BX
compoundsée

Eng: rye
Sp: centeno
La: Secale cereale

IINot to be
confounded with
ryegrass, used for
lawns and pasturell
(Lolium perenne)

wheat

maize (BrE) / corn (NAmME)

Monocots; of the grass family (Poaceae)
Important agricultural crops



Grain anatomy

® Benzoxazinoids and other bioactive small
molecules are mainly found in bran and
germ

Endosperm

Grain Anatomy

WhorLeGrainsCouncit.Ora

With permission WholeGrainsCouncil
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Structures, examples
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Which other plants contain BX

Dicots, several plant families
Traditional medicinal plants
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Details: Please see review by Adhikari et al, 2015.



Uptake, circulation in plasma and
excretion

® Intact BXs and their conjugates appeared in
plasma and in urine of rats, pigs and humans.

® Possible distribution of BXs into different tissues. ’
® APO*in urine, bile, and faeces of mammals . e

Adhikari et al, JAFC 2012aq,
Adhikari et al, JAFC, 2012b,

v Adhikari et al, Mol. Nutr. Food Res. 2013
Jensen et al, Eur J Nufr 2017
*2-aminophenoxazinone
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Immuno-regulation

SREAD AND HREAKFAST

www.breadandbreakfast.nu

® Bacteria induce immune response in
Innate iImmune cells

@ A previous whole-grain high-BX, high rye,
diet resulted in an enhancement of this
Immune response (ex-vivo study).

Damgaard et al, Mol. Nutr. Food Res, 2015
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Background: Anticancer —
human intervention

® Humans with prostate cancer: lower
PSA in rye whole grain and bran
infervention group (Landberg et al,
2010 )

® Which constituents caused the
effects¢
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Background: Anticancer —
animal studies

® Rye bran fed to transplanted mice:
delayed prostate fumor growth and
increased fumor cell apoptosis
(Bylund et al, 2000)

® Rye bran diet increased epithelial cell
Apoptosis In prostate tumors in
fransgenic mice (Wikstrom et al, 2009)

® Which constifuents caused the
effects¢
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Benzoxazinoids — uptake in

prostate tissue after one week
diet

® Prostate ftissue: 7 benzoxazinoid

compounds detected ranging from 0.2
to 10.6 ng/g tissue

® Prostate tissue: High variation between
oatients

Steffensen et al, 2016, JAFC.
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AARHUS
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CNS-stimulating effects of

MBOA?2
Ao

MBOA

— Patent, Rosenfeld et al, US 6,667,308,
Dec. 2003

http://www.buyseroctin.bizhosting.com
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http://www.buyseroctin.bizhosting.com/

AARHUS

WP  UNIVERSITY

Technological processes for
potentially optimizing BX content

W

Proof of concept
project ; Danish
Ministry of

BREAD AND BREAKFAST Research, 2010-

www.breadandbreakfast.nu 20] |
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Structures, examples
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Other processes that enhance
and change BX content

® Malfing
® Fermentation
® Vapor treatment

Tanwir et al, Food Chem. 2013
Tanwir et al, Phytochemistry, 2017
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BXs In commercially
available cereal food
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Steffensen et al, JFCA, 2017
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Needs In future work

® Full cha

racterization of structures

® Methods for easy isolation

® Fate In-

he body — distribution to tissues

® Effect s

udies that include mechanisms

22



Collaborators

® Aarhus University

V VvV VvV VvV V VvV V V V VvV VvV VvV VvV

Khem B. Adhikari
Stine Krogh Steffensen
Hans A. Pedersen
Bente B. Laursen
Claudia Jensen
Anne G. Mortensen
Bina Bhattarai

Hans Albert Pedersen
Per L. Gregersen
Fariha Tanwir

David Edwards

Helle Lcerke

Karen Johansen

® Aarhus University Hospital

>

>
>
>

Michael Borre
Seren Hayer
Mette Borre
Helene Holm

® Copenhagen University hospital

V V VvV VvV VvV VvV VvV

Lars K. Poulsen
Bettina M. Jensen
Heidi Schnoor
Nanna Juel-Berg
Claus H. Nielsen
Yaseelan Palarasah
Dres Damgaard

® LantmdnnenR & D

>
>
>

Lovisa Martin Marais
Maria Fredholm
Mats Larsson

23



Thanks for listening!
Questions or commentse

IUNS ICN 2017,
Inge.Fomsgaard@agro.au.dk
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