
Süßgeschmackswahrnehmung als
Grundlage für kalorienfreie Süßstoffe

DECHEMA-Kolloquium
Luckenwalde, 1. November 2007

Wolfgang Meyerhof

German Institute of
Human Nutrition
Potsdam-Rehbruecke*

**
*



~30 Mrd €

~1 Mrd €

~10 Mrd €





Multiple sensations but only 5 basic
qualities

1. Salty (NaCl)
2. Sour (Protons)
3. Sweet (chemically diverse)
4. Bitter (chemically diverse)
5. Umami ! (Na-glutamate)
6. Fat ? (fatty acids ?)
7. Water ? (H20)
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Taste modalities

Modality

Bitter

Sour

Sweet

Salty
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Substance

Quinine sulfate
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HCl
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Threshold (mol/l)
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0.000016
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0.0023
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0.01

0.01
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Central taste anatomy

Ganglion geniculi

Ganglion petrosum
Ganglion nodosum

Schoenfeld et al.,
Chem Senses, 2004

Lemon & Smith,
J. Neurophysiol, 2005
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Peripheral taste anatomy

Chandrashekar et al, Nature, 2006



Peripheral taste quality coding II 
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Tomchik et al, J. Neurosci, 2007; Huang et al, PNAS, 2007; DeFazio et al, J. Neurosci, 2006



T1R Receptors

TAS1R1 TAS1R2 TAS1R3

amino acid sweet sweetsweet



T1R coding
sequences

CMV-
promoter

Functional expression assay of T1Rs

Various sweeteners
at increasing concentrations
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Molecular modeling of T1R2-T1R3 in 
combination with mutational analysis

Max & Meyerhof, 2008,
Taste receptors,
The Senses (in press) Winnig et al, 2007, BMC Struct Biol



Experimentel approach to identify the
binding site for NHDC

Winnig et al, 2007, BMC Struct Biol



Effects of mutations in human T1R3 after coexpression with
wild typeT1R2 on responses to neohesperidin dihydrochalcone

[NHDC]

Winnig et al, 2007, BMC Struct Biol



The binding site for NHDC at humn T1R2-T1R3

Winnig et al, 2007, BMC Struct Biol



Neotame

Sucrose Glucose Sucralose

Aspartame

Brazzein

Lactisole

Cyclamate

Monellin

TAS1R2 + TAS1R3

Neohesperidin Dihydrochalcone

Ligand interaction sites of the sweet taste receptor

Li et al, PNAS, 2002
Zhao et al, Cell ,2003
Xu et al, PNAS, 2004
Jiang et al, JBC, 2004
Jiang et al, JBC, 2005
Winning et al, BMC Neurosci, 2005
Winnig et al, BMC Struct Biol, 2007



Receptor mechanisms highlight
sensory problems of sulfonyl amide sweeteners
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Activation of sweet
taste receptor Inhibition of

sweet taste
receptor

Activation of two
bitter taste
receptors

Receptor mechanisms explain
gustatory perception

Kuhn et al, J Neuroscience, 2004
Galindo-Guspinera, Winnig et al, Nature, 2006



Taste panels

Screening assays for taste-active compounds

Receptor-based searches

Engineered cell lines

Crude extracts

High hroughput
screensCompound libraries



Thank you for your attention !
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