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. Ardbeg 10yo
. Laphroaig 10yo

. Longrow 10yo

Springbank 10yo .
Jura Superstition

Teaninich 10yo
. Linkwood 12yo

. Glenkinchie 12yo

‘Sircfhislo 12yo
o

Jura 10yo

. Tormore 12yo

. Auchroisk 10yo

Five core
flavour profiles

Knockando 12yo
. Fragrant & Floral

Fruity & Spi
. Ry Py Auchentoshan Classic
Maliy & Dry

®
. Rich & Round
@&

Smoky & Peaty

SMOKY

Laphroaig Quarter Cask ‘ Ardbeg Uigedail

. . Lagavulin 12yo
Caol lla 12yo .

Lagavulin 16yo .
. Laphroaig 15yo
Lagavulin Distillers Edition .
Caol lla 18yo

Bo 12
Talisker 10yo et

Talisker 18yo . ‘ Talisker 25y0

Ardmore Traditional Cask Brora 3o .

. . Highland Park 12yo
Springbank 15yr Old 16yo
Bowmore Legend

. Highland Park 18yo

BenRiach 16yo The Singleton of Glen Ord 18yo ‘

Old Pulteney 12yo

Oban Distillers Edition

Oban ]4yo. . Cragganmore Distillers Edition

€ 1
ragganmore 12yo @ Mortlach 16y0

Bruichladdich 15yo .
The Singleton of Glendullan 12yo

Dalwhinnie Distillers Edition

Benrinnes 15yo .

‘The Singleton of Dufffown 12yo
. Glenmorangie 18yo
Clynelish Distillers Edition Macadllan 12yo . Glenfarclas 15y0
. Glenmorangie The Original 10yo

Dalmore 12yo . Scapa 16yo . . Macallan 10yo Fine Oak
Longmorn1 6yo‘ Glenmorangie La Scnta‘ . Balvenie Double Wood

. Glenrothes Special Reserve . Glenkinchie Distillers Edition
Cardhu Special Cask Reserve .Mocallon 12yo Fine Oak
.Glenﬁddich 18yo

‘Dalwhinnie 15yo0

Clynelish 14yo
. Glen Elgin 12yo

Cardhu 12yo .

oyal Lochnagar 12yo

Bruichladdich 10yo

The Glenlivet 12yo .

.Glenf'iddich Solera
Balvenie 12yo Signature ‘ Aberlour 15y0
The Glenfiddich 12yo @) Aberlour 10y0
. Bunnahabhain 12yo Aberlour a’bunadh .

‘ The Glenlivet 18yo

‘Auchentoshcm Three Wood

Auchentoshan 12yo
2 . The Glenlivet 15yo0
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Joly Red .
Gala .

Golden Delicious -

Jonagold .
Kanzl . Elstar ‘
Braeburn .
Granny Smith .

-20

SWEET

Red Delicious.

Cortland‘
Wellant @@

Cox’s O.P. -

Mc Intosh ‘




TASTE OF APPLE AND PEAR
WILL MAKE THE DIFFERENCE

How we can translate subjective taste in
objective figures and models ?

Ann Schenk, Bart Nicolal
Flanders Centre of Postharvest Technology (VCBT)
Maarten Hertog
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Flavour sensation = wste + AFOMa
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Flavour sensation = Taste + aoma

* Sweet
* Sour
* Bitter
e Salty
e Umami
e Sweet : sour BITTER







Everything is chemistry
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The chemistry of taste

THE CHEMISTRY OF BRUSSELS SPROUTS

THE BITTER TASTE OF SPROUTS
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GLUCOSINOLATES

Family of compounds in cruciferous vegetables

Glucosinolates are a class of compounds found
naturally in a range of green vegetables, including
brussel sprouts. They are broken down into
compounds called isothiocyanates when the plant is
damaged or cooked.

These isothiocyanates have similarities with the
synthetic compounds PTC & PROP. PTC only tastes

bitter to around 70% of people. To the other 30%, - N ~
it is completely tasteless. Although it is not the only — C - R S§ 1l
factor in dislike of brussels sprouts, ability to taste S 5 c\\ /\/\/S\
PTC & PROP and sensitivity to bitter vegetables N
appear to be strongly correlated, and has a heritable ISOTHIOCYANATES SULFORAPHANE
genetic basis. . Breakdown products of glucosinolates Formed from glucosinolates
©\ i HNTN One of the isothiocyanates that glucosinolates can be broken down into is
N NH sulforaphane. Thiscompoundis partly responsible for the bitterness of overcooked
H - o = brussels sprouts, but it is also being studied for its antioxidant properties.
Additionally, it has been suggested that it could have a protective effect against
PHENYLTHIOCARBAMIDE PROPYLTHIOURACIL neurodegenerative disorders, but more research is required to investigate this.

(PTC) (PROP)




Aroma and taste
components




Esters

Table of esters and their smells

from the carboxylic acid (second word)

from the alcohol (first word)

methyl ethyl propyl 2-methyl  butyl

2 carbons 3 carbons propyl-

heptyl octyl nonyl
1 carbon 7 carbons 8 carbons 9 carbons

pentyl hexyl benzyl
4 carbons 5 carbons 6 carbons beﬂleﬂe

methanoate
1 carbon

ethanoate
2 carbons

propanoate
3 carbons

2-methyl propanoate
4 carbons, branched

butanoate
4 carbons

pentanoate
5 carbons

hexanoate
6 carbons

benzanoate
benzene ring

heptanoate
7 carbons

salicylate
from salicylic acid

octanoate
8 carbons

nonanoate
9 carbons

cinnamate

decanoate
10 carbons
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Faster...

Fast GC-MS

o Faster separation - 30 min > 7 min
MS-nose

o No separation of components

|’|umn|“|‘m|‘|’|uﬁ‘ -é

Detector




Cheese pH meter

ON/OFF SET
MODE HOLD

HI88165

Pumpkin Pie Ginger Paprika
Quartz Crystal Micro Balance

Turmeric

Fennel Seed

Celery Seed

Dill Weed Mustard Seed Basil Nutmeg Oregano #

Cinnamon



http://start.artoos.eu/dmp/printflo/content/107/96/forward.aspx?id=192391

Fast and simple

* |on Mobility Spectrometry / SIFT-MS
* Fingerprinting - Analytical
* Fast

* Sensitive

* Very robust

* Online applicable




Human versus machine




Threshold levels




Human versus machine

PC2 Scores

B Goed 3 reg 1

MUFZ rep 1
MUF2 rep 2

Retention time
(min} Wolatile compounds identified in banana
1 19 butanal
2 2.023 ethyl acetate
5 2368 1 butanol
l+ 2563 2 pentancne
5 27 2 pentanol (1 methyl 1 bul
6 3163 3 methyl 1 butanol (iso an.
7 3.764 acetic acid.2 methylpropyl
s 4211 2(Z) hexanal F
o 4552 acetic acid, butyl ester &%
10 5216 xenal 4
11 543
12 53882
13 6.136
14 6.402
15 6.747
16 812
17 8423
10 077 1 mettry1 propy! ester
20 10361 acefic acid hexyl ester)
21 10.825 propanoic acid.2 mef§}
22 11453 3 hepten-1-ol-acetate
s 11527 butancic acid, 3 mett N
m 11.962 propanoic acid.2 met§
26 13597 butanoic acid, 3 methyl
b7 16.607 butanoic acid hexylester|
28 1745 butanoic acid,2 mef
20 18321 hexyl isovalerate
30 18.585 isopentyl hexanoate
51 20024 2-undecanone
52 21827 Eugenol

Correlation Loadings (X and ¥)

[ | Sau .......
i :‘%DEdQI’EpQ_
Sl R
B e e L
r— T~ 1 T T T T T T T T ' 1 T T T T T T T T T T T T
-8 -6 -4 -2 0 2 4 6 8

-1.0 0.8 a 08

RESULT13, X-expl: 54% 16% Y-expl: 88%,1%

RESULTI3, X-expl 54% 16% Y-expl 06% 1%



http://upload.wikimedia.org/wikipedia/commons/3/3a/Head_olfactory_nerve.jpg

Natural chemistry
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Statistics

* Ripening and screening of pear cultivars with SIFT-MS 3. Conference
* 3 cultivars L Y

 Day1,5and8

1. Williams

2. Doyenné
Day 1




PCA — Aroma of 3 cultivars at 3 different days
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Aroma of ripening cv. Williams: 3 different days
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Pear cultivar screening

* Conference

* Doyenne

* Durondeau

* Migo®

 Queen’s Forelle®
* Red American pear

* Ripening pattern
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PC-1(13%)
@ Blank @ Conference ® Doyenné Durondeau e Migo Queens Forelle ® Red Americans
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Can we measure flavour?
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More Info:

vcht.be
www.biw.kuleuven.be/biosyst/mebios/postharvest-group
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