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Overweight and obesity
In Europe
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- Cholesterol
- Blood sugar

- Blood pressure
- Cancer
- Cardio-
vascular
disease
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Vegetable consumption
Le Marchand et al. 1989

= Epidemiological studies - inverse association
between vegetable consumption and cancer

= Secondary plant metabolites with health-
promoting properties




Secondary plant metabolltes
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Consumption of fruit and vegetables
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low high very high

Vegetable consumption
Le Marchand et al. 1989

= 500 g broccoli, 400 g cabbage, 85 g water cress
per day

= Dietary strategy: increasing levels of secondary
plant metabolites




Glucosinolates (GS)
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= Aliphatic GS
= Glucoraphanin CH;-SO-CH,-CH,-CH,-CH,-
Mjes)

(4-Methylsulfinylb
= Sinigrin (2-propenyl GS)

= Aromatic GS
= Glucotropaeolin (Benzyl GS)
= Gluconasturtiin (2-Phenylethyl GS)

= |ndole GS

= Glucobrassicin
(3-Indolylmethyl GS) + Derivates




Brassicales species with
desired glucosinolate




LIBERTY EXCHANGE Kitchen + Bar

Chef Makoto Ono

Shop 103, 206-207, 1/F & 2/F, Two Exchange Square
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‘Mark Twain said "Cauliflower is nothing but a
cabbage with a college education." But let's see
if we can go post-grad!
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Transgenic plants
Elicitor application

Hongkong, Central 2010




Targeted elicitor application for influencing
glucosinolate biosynthesis
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New foods require new plant cultivation
systems - Biomanufacturing

= No extraction from plant
= Continuous collection of glucosinolates

= Highly responsive to elicitor applications
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Indole GS




Aeroponics
with defensor,
10 days
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Root development of
1in aeroponic system

Aeroponics with defensor,
30 days




Effect of signalling molecule application
on 2-phenylethyl glucosinolate
(gluconasturtiin) in Brassica rapa

I Control
[0 Salicylic acid
[0 Methyl jasmonate
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Smetanska , Krumbein, Schreiner & Knorr. J. Hort. Sci. Biotechnol. 82, 2007.

Patent PCT/EP2007/000788
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Effect of signalling molecule application
on 2-phenylethyl glucosinolate
(gluconasturtiin) in Brassica rapa
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Smetanska , Krumbein, Schreiner & Knorr. J. Hort. Sci. Biotechnol. 82, 2007.
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Application of chemical elicitors —
Signal molecule + Amino acid + phytohormone
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M Indolyl-3-methyl-GLS

B 4-hydroxyindolyl-3-methyl-GLS
4-methoxyindolyl-3-methyl-GLS

B N-methoxyindolyl-3-methyl-GLS

3

application

Wiesner, Krumbein, Zrenner, Glatt & Schreiner. Elsinore, Denmark, 2009.
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Organ differentiated UV-B
response

Increased expansion of surface area

i e

iIncreased UV-B effect on sustainable benzyl
glucosinolate (glucotropaeolin) accumulation




Functional effects of glucosinolates

---""S""-Gm Myrosinase |
o & Aliphatic GS
o S | 4-Methylsulfinylbutyl GS
’ (Glucoraphanin)
4-Methylsulfinylbutyl Isothiocyanat

(Sulforaphane)
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Process

technology
l -_ “%3 | Indole GS
' : B\ | _ 1-Methoxy-3-Indolylmethyl GS
= (Neoglucobrassicin)
Indole-3-carbinol (I13C)
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Broccoli raw Broccoli cooked Broccoli sprouts Cauliflower raw

O Liver B Jejunum B Caecum O  Intestine
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Baasanjav-Gerber, Monien, Mewis, Schreiner, Barillari, lori & Glatt. Mol. Nutr. Food Res. 55, 2011.
Glatt, Baasanjav-Gerber, Schumacher, Monien, Schreiner, Frank, Seidel & Engst. Chem. Biol. 192, 2011.




Mutagenic activity of glucosinolates in Salmonella typhimurium
strain TA104, tested in the presence of myrosinase

Glucosinolates Revertants per nmol

Glucolberin =il
Glucoraphanin <0.4
Glucoraphenin <0.2
Glucorophasatin 0.6
Sinigrin .5
Gluconapin 0.2
Glucotropaeolin 4
Sinalbin 3.5
Gluconasturtiin 2
Glucobrassicin 45
Neoglucobrassicin 100
4-Methoxyglucobrassicin 0.2

Baasanjav-Gerber, Monien, Mewis, Schreiner, Barillari, lori & Glatt. Mol. Nutr. Food Res. 55, 2011.




Transcription factor N2 o e o

hydrolysed glucoraphanin (sulforaphane) MR Rl
Cancer prevention Chemopreventive compounds
t releases Nrf2 from Keap 1

Conjugating toxic
reactive
species/carcinogens &
enhancing antioxidant
capacity

/k

Phase |
enzymes: e.g.

NQO1, GST};/‘RR
Antioxidant
enzymes: e.qg.

HO-1 +«— Gene expression

Cytoplasm

Saw et al. 2010. Chinese Medicine, 37.



Nuclear translocation of Nrf2 is increased by synthetic
sulforaphane and hydrolysed glucoraphanin (GRA) but
not by hydrolysed neoglucobrassicin (nGBS)
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Haack, Léwinger, Lippmann, Kipp, Pagnotta, lori, Monien, Glatt, Brauer, Wessjohann, Brigelius-Flohé. 2010
Biol. Chem. 391,1281-1293.




NQO1 activity Is increased by hydrolysed
glucoraphanin (GRA) but not by hydrolysed
neoglucobrassicin (nGBS)
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Future view — functional sweets
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