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Introduction

Flavour / flavour perception ﬁﬁ Eg

» mouthfeel (mouth, teeth, ...) = 7 ‘
fiphysical perception @\

fitexture properties (viscosity, astringency, consistency, juicinesé, g‘;
* taste (tongue)
fichemoreception of non-volatile components (taste receptors)
fibasic tastes (sour, sweet, bitter, salty, umami)
» odour, aroma (nose) !
fichemoreception of volatile components (olfactory receptors)
117.500 important aroma compounds in food products (> 800 in wine)
flcomplexe mixtures
fippm to ppb concentrations
9D odour threshold value
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Methodology
Overview of methods for aroma characterisation

» sensory analysis
ftime-consuming, laborious
flinsight into sensory properties (aroma characters) of food products
» gas chromatography-mass spectrometry (GC-MS profiling)
ftime-consuming: depending on aroma isolation technique
flinsight into chemical background (molecular basis) of aroma of food
products (aroma components)
* mass spectrometry-based electronic nose technology
(MS-nose technology)
ffast
fclassification of food products based on aroma fingerprint
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Methodology — sensory analysis

Sensory analysis

 analytical sensory analysis: difference and descriptive tests
* selection and training of sensory panels (analytical and expert)
* selection of sensory descriptors/attributes

» standardised test conditions

Inge Dirinck — 20/11/2009 — K.U.Leuven 5
Dat smaakt naar meer

Methodology — sensory analysis

Sensory analysis: ranking tests

4 white wines — 9 descriptors — laboratory panel (n = 12) — mean ranking order
floral

4,0
35 1
*

ViSCOSity . y /fruity

E/IGW
— E/TPG
— L/SM
— BG/CH

sweet taste* green

acid taste woody
* significant (a = 0.05)
smoked, burnt nutty

E/GW: Gewdlrztraminer; E/TPG: Tokay Pinot Gris; L/SM: Sancerre Millet; BG/CH: Chablis
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Methodology — GC-MS profiling
GC-MS profiling
aroma isolation GC-MS analysis

separation ®
chromatogram

HS-SPME identification ‘ ‘ . '
mass spectrum 1. Jo 11

S-HS semi-quantitative
« different aroma isolation techniques determination ® complexe_
« off-line (e.g. SDE) data_matnx
* on-line, automated (e.g. SPME)
' : data processing
=S| MPS-20
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Methodology — GC-MS profiling

HS-SPME-GC-MS chromatogram of white

Gewdrztraminer wine
Part 1 (6 — 24 min.)
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Methodology — GC-MS profiling

HS-SPME-GC-MS chromatogram of white

Gewdrztraminer wine

Part 2 (24 — 48 min.)

Abundance
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Methodology — MS-nose technology
GC-MS profiling vs. MS-nose technology
food product food product
aroma isolation aroma isolation
//mm_oma:_ow\ .
N | generation of
_Qm%ﬁ_os mass fingerprint
/1
mmB_-pg_SﬁZm detéxgination
7 k N
data processing data processing
10
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Methodology — MS-nose technology
MS-nose analysis

Aroma
isolati uadrupole MS
Fragmemdlﬁ}'ﬁ Q rup

Ay

Total mass
spectrum

static headspace||(S-HS)
r other aroma isolation techniques Detect

)

Date _Report HP4440 Method - Cofiee Blends

VIAL  SAMPLEN® FITTO MODEL
s E

6 196
7 217

CO orme

Data analysis
(e.g.PCA)

e pd Automated

interpretation
and prediction

Inge Dirinck — 20/11/2009 — K.U.Leuven 11
Dat smaakt naar meer

Methodology — MS-nose technology

MS-nose system
MultiPurposeSampler or MPS-2° (Gerstel©)
6890/5973 GC-MS system (Agilent Technologies®)
Pirouette® recognition software (Infometrix©)
Flexibility!
GC-MS mode
MS-nose mode
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Wine

Aroma (flavour) influencing parameters of wine

* grapes
figrape cultivar/variety

flvineyard
flvintage

Vitis vinifera: Sauvignon Blanc,

Cabernet Sauvignon, Merlot,
climate, soil, region, yield,

» primary or biogenic aroma compounds (e.g. terpenes)

« vinification

- fermentation

» secundary aroma compounds (e.g. esters, alcohols)

* maturation - barrel a

geing

oak origin, toasting degree,
barrel producer ‘tonnelier’,

» tertiary aroma compounds (e.g. oak lactones)

* preservation - storage

packaging, closure,
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Wine
PCA biplot
PC2 Bi-plot
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Wine

Consumer-oriented model system of 10 white

reference wines: HS-SPME-MS-nose
PCA score plot
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Wine

Selection of 12 commercial Flemish white wines

 Kiluisberg bvba (Assent)

» De Stenen Muur vzw (Wezemaal)

» Wijnhoeve Boschberg

(Scherpenheuvel)

» Dox Wijnen (Meensel)
* Monteberg (Dranouter)
» Domein Tempelberg (Lubbeek)
* Wijnhoeve Elzenbosch (Assent)

« Daems en Zonen bvba (Rillaar)

» De Graevenberger (Rotselaar)

Kerner 2001
Auxerrois 2001

Bacchus 2002
Pinot Gris 2002
Chardonnay 2001

Pinot Blanc

Pinot Noir
Chardonnay 2002
Optima 2003
Rosa Muskat 2003
Miiller-Thurgau

Bacchus 2002

(KB/KE)
(KB/AUX)

(SM/BA)
(SM/PG)
(BB/CH)

(DX/PB)
(MB/PN)
(TB/CH)
(EB/OP)
(EB/RM)
(DA/MT)

(GB/BA)
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Wine

Grape varieties of Flemish white wines

Riesling Gewdrztraminer

X Silvaner Gutedel
x butede x Madeleine Angevine

Muller-Thurgau

x Trollinger (rood)

{

Kerner Scheurebe

Bacchus

Optima

old Pinot cépage x Gouais Blanc

x

x| Siegerrebe

‘ 16 clones
Pinot Blanc Chardonnay
Pinot Gris Auxerrois -
Pinot Noir (rood) { Rosa Muskat = Schénburger
x Chasselas Rose x Muscat de Hamburg
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Wine

Descriptive sensory analysis of Flemish white wines

Floral Fruity Woody,
barrel-aged
Rosa Muskat 2003 (EB/RM) Pinot Noir (MB/PN) Chardonnay 2002
Optima 2003 (EB/OP) Pinot Gris (SM/PG) (TB/CH)
Muller-Thurgau (DA/MT)
Kerner 2001 (KB/KE) Bacchus 2002 (GB/BA)
Bacchus 2002 (SM/BA) Auxerrois 2001 (KB/AUX)
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Wine

Flemish white wines: HS-SPME-GC-MS
PCA biplot
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concentraties in pg/l (ppb)

Wine

HS-SPME-GC-MS data: terpenes
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Wine

HS-SPME-MS-nose analysis of 12 Flemish white wines

Overlay of mass fingerprints

89 Variéﬁe 189
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Wine

HS-SPME-MS-nose analysis of 12 Flemish white wines

PCA score plot
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Conclusions

 fast MS-nose technology allows classification of wines in good
correlation with GC-MS profiling and sensory analysis (15-20
x faster compared to GC-MS profiling)

* GC-MS profiling provides insight in aroma compounds
responsible for different aroma characters in wine

» chemical-analytical techniques such as GC-MS profiling and
MS-nose technology:

‘to try to understand why wine tastes as it does’
chemical background of wine aroma

‘chemical-analytical’ degustation of wine
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