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Codes Désignation Capacité Emb./Qté Prix unitaire Montant H.T
Article TVA (EUR) (EUR)

3340152 9 HELIUM 6.0 B50 9 M3 1 EMB 3.900,00 390,00
SCIENTIFIQUE par 10 EMB

Lot: 171-25F123 (1 EMB)
CID: 25031101477712

2210152 9 AZOTE 5.0 B50 INSTRUMENT 9,4 M3 1 EMB 880,00
par 10 EMB

Lot: 269-25F106 (1 EMB)
CID: 25031101917499
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Symposium Whisky : 11/06/2025

11 June, 2025
LECO Whisky Science Seminar - Hosted at SWRI

Aroma & Flavour Science in Whisky: Advanced
Characterisation and Troubleshooting Approaches

1 June, 2025

LECO Europe invites you to attend a one-day technical seminar focused on aroma and flavour science in whisky production. This
event will highlight the application of advanced analytical technologies—particularly comprehensive two-dimensional gas
chromatography with time-of-flight mass spectrometry (GCxGC-TOFMS)—in the characterisation, quality control, and sensory
understanding of whisky.

Facilitated by The Scotch Whisky Research Institute (SWRI) and hosted on their premises in Edinburgh, the seminar will feature a
programme of expert-led presentations, technical case studies, and the opportunity to engage with peers from across the industry
and research communities.

Event Location: The Scotch Whisky Research Institute The Robertson Trust Building, Research Ave N, Edinburgh EH14 4AP

Dr. Damien Steyer

CEO - Twistaroma



Envoi des échantillons : 16/05/2025

De  Christine Loeb-Stubbins @

& Répondre | &0 Répondre atous| Vv || @ Transférer | () Archiver| ) Indésirable | i Supprimer|| (' Envoyer Plus Tard || Autres v

Pour Damien Steyer @, Hubert Latappy @ 16/05/2025, 15:0°

Sujet Re: Invitation to present at SWRI event on June 11th in Edinburgh
Hi Damien,
Apologies for the delay, it’s been a crazy couple of weeks...

If it’s not too late and you're still up for it, | have a suggestion for a few whiskys for you to test:
I'd like you to test a few very popular scotch whiskeys and compare them to some non-Scottish ones? What do you think?

The goal is to use GCxGC—TOFMS and PCA to explore the diversity within Scotch whiskies and compare them with a selection of non-Scottish whiskies from other regions (e.g. Ireland, USA, Japan, etc.).
The aim is to visualise both how broad the Scotch whisky category is in terms of aroma profiles, and how whiskies from other countries differ or overlap.

Ship To
ILLKIRCH FR

@  Label Created
United Kingdom
29/05/2025,12:36

We Have Your Package
Derby, United Kingdom
29/05/2025, 15:26

© Cleared Import Customs
29/05/2025, 20:21

o

On the Way
03/06/2025, 8:.06

This is tomorrow

In Warehouse
Strasbourg, France
03/06/2025, 8:09

Ount for Delivery

Delivery
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Eigashima Shuz
Akashi White Oak
Japanese Whisky,
50 cl

Qty: 1

Sold By: Amazon EU S.a.r.L.

Aberlour 12 Year
Old Single Malt
Scotch Whisky With
Giftbox, 70 cl

Qty: 1

Sold By: Amazon EU S.a.r.L.

Monkey Shoulder
Blended Malt
Scotch Whisky, 70cl
Qty: 1

Sold By: Amazon EU S.a.r.L.

Old Pulteney 12
Years Old Single
Malt Scotch Whisky,
70cl

Qty: 1

Sold By: Amazon EU S.a.r.L.

Track shipment

Run it again

8 Ny =

£29.00

£33.97

£24.50

£23.78

Track shipment

Buy it again >

Delivered

Delivery Estimate:
Sunday, 25 May 2025

Amrut Indian Single £47.45

Malt Whisky | 46

Percent | 70cl | Rich

and

Qty: 1

Sold By: Amazon EU S.a.r.L.
Track shipment >
Buy it again >

Payment method

Mastercard/EuroCard ending in 1486

Dispatch to

Buy it again

Delivered

Delivery Estimate:
Monday, 26 May 2025

The Famous Grouse £14.97
Finest | Scotch |

Blended Whisky |

Dried Fruit

Qty: 1

Sold By: Amazon EU S.a.r.L.

Auchentoshan £47.99
Three Wood |

Scotch | Lowland |

Single Malt Whisky

|

Qty: 1

Sold By: Amazon EU S.a.r.L.

Track shipment >

Buy it again >

Delivered
Delivery Estimate:

@ & ¥ o]

16:18
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Delivered

Delivery Estimate:
Monday, 26 May 2025

Rittenhouse
Straight Rye
Whisky | Bottled-
In-Bond | 70cl |
50% ABV |

Qty: 1

Sold By: Amazon EU S.a.r.L.

Brenne Estate Cask
Whisky, 70cl - 40%
ABV French Single
Malt Scotch

Qty: 1

Sold By: Amazon EU S.a.r.L.

v Powers Gold Label
@ Distiller's Cut Irish
Blended Malt
Whiskey, 70cl
Qty: 1

Sold By: Amazon EU S.a.r.L.

Finlaggan Old
Reserve Single Malt
Scotch Whisky 70 cl
Qty: 1

Sold By: Amazon EU S.a.r.L.

£40.95

£55.68

£30.90

£34.52



Whisky Name Type / Maturation |[Tasting Notes & Aromas

Old Pulteney 12 Years Old Scotland Ex-bourbon casks Maritime, salt){, venil,
1 honey, citrus

Auchentoshan Three Wood Scotland Bourbop, (?Ioroso & | RUEh I, dark.frun,
2 Pedro Ximénez casks chocolate, spice

Ex-bourbon & sherry =Imegin, mel 1y, Mg

The FamousGrouse Finest Scotland smoke, dried fruit,
casks .
3 sweet grains
Monkey Shoulder Scotland Ex-bourbon casks Cirsenmy, vl omey,
4 malt, orange zest
Double cask Rich, sherried, nutty,
5 Hsereur {2 eer Ol Sttt (bourbon & sherry) spice, dried fruits
Ex-bourbon casks Peaty, smoky, iodine
Finlaggan Old Reserve Scotland (Islay) (undisclosed . Y, !
- brine, earthy
6 distillery )
EigashimaShuzoAkashi Japan Shochu, bourbo_n &  Light, floral, apple,
7 wine casks (varies) toffee, malt
Brenne Estate Cask France Cognaccasks Fm'ty’ banana', e
8 fruit, custard, light oak
Tropical fruit, spice,
Amrut Indian Single Malt India Bourbon casks  oak, honey, intense due
9 to climate aging
Spicy, caramel,
Rittenhouse Straight Rye USA (Kentucky) BRI @IS cinnamon, black pepper,
barrels -
10 bold finish
Powers Gold Label Cut (likely "Powers Gold Label") Ireland Bourbon casks STy hon'ey, apple,
11 cereal grain, vanilla




-

FIETEITTII]

1 jour -
11x3 +QCs W’,,/////
& blancs g,

1mL whisky SPME CAR/DVB/PDMS
9mL NaCl5M lcm
+IS (1,4 dibromobenzene) 10 incubation 50°C

20 extraction 50°C
Injection port 250 °C 5min




Carrier Gas : H2
1st dimension : Rxi-5ms (30 m x 0.25 mm i.d. x 0.25 pm film thi

DB-Wax Ul column (1.7 m x 0.25 mm i.d. x 0.25 pum film thicknes
Modulation : 2.3 sec

Hot pulse : 0.69 sec
Cool time : 0.46 sec

GCxGEBTX
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Quality Auto Chromatograph Mass Data Report Mass Calibration Retention
Control Sampler Spectrometer Processing | Designer Table Index

Acquired Samples 2 Chromatogram - TWGCGC-729-1-1
Acauired Samples * Twistaroma * iuin Mlﬂh. ABC ‘ Normalin ~ ==
Name Modified Modified By Version —
§ TwGCGC-711 6/4/2025 4:54:45 PM Twistaroma 3 1.269 4
§ TwGCGC-711 - Source and... 6/4/2025 5:20:15 PM Twistaroma 2
TwGCGC-711 - Mass Calbr... 6/4/2025 5:21:15 PM Twistaroma 3 1.0e0
TwGCGC-711 - Gain Optimi... 6/4/2025 5:24:30 PM Twistaroma 2
TwGCGC-711 - Tune Valida... 6/4/2025 5:26:38 PM Twistaroma 3 0809 4
TwECGC-712-7-2 6/7/2025 11:58:03 PM Twistaroma 10
TWGCGC-713-4-2 6/8/2025 12:11:54 AM Twistaroma 9
TWGCGC-714-9-2 6/8/2025 12:43:33 AM Twistaroma 7 0.6e9 4
TwGCGC-715-3-1 6/8/2025 1:01:43 AM Twistaroma 7
TwGCGC-716-2-2 6/8/2025 1:19:11 AM Twistaroma 7 0.4e9 o
TWGCGC-717-11-2 6/8/2025 1:33:53 AM Twistaroma 7
TwGCGC-718-11-1 6/8/2025 1:48:28 AM Twistaroma 8 0269 4
TwGCGC-719-5-1 6/8/2025 2:04:53 AM Twistaroma 7
TwGCGC-720-8-2 6/8/2025 2:15:21 AM Twistaroma 7 ‘ i N
TWGCGC7211-2 6/8/2025 2:31:46 AM Twistaroma 8 o7 1 SO R — T 0 500 1000 1500
TWGCGC722-104 6/8/2025 2:49:24 AM Tuistaroma 8 1st Time (s) 24842 499.14 749.86 998.28 1249 1499.72 1748.14 1998.86 2249.58
TWECOC793.417 6/8/2025 3:05-52 AM Tvistaroma 2 2nd Time (s) 1.580 0.860 0.140 1720 1.000 0.280 1.860 1.140 0.420
TwGCGC-724-5-erreur 6/8/2025 3:17:45 AM Twistaroma 7 —a A A 1 /UL‘J#U e
§ TwGCGC-725-7-1 6/8/2025 3:32:34 AM Twistaroma 7
E TWGCGC-726-blanc Twistaroma 6 7Peak Table - TWGCGC-729-1-1 Retentio dex Table able 9 pectra v
o TwGCGC-727-erreur Twistaroma 7 R
§ Tw6CGC-728-8-1 6/8/2025 4:15:46 AM Twistaroma 6 [I;,l] l_l =
§ TWGCGC-729-1-1 6/8/2025 4:32:29 AM Twistaroma 5 R -
¥ TwGCGC-730-10-2 6/8/2025 4:50:15 AM Twistaroma 5 Peak # Description | Grou 2nd Dimensic| 1st Dimensio | CAS Name Sample Area Probabili Similari FWHH (s’ Retention Inc|Lib. RT Observed Ior | Type Synonyms Synonyms Lis| Base Mass | Concentra
TWGCGC 73132 6/8/2025 5:03:57 AM Tuwistaroma 4 2o o : STt : 2 oo ; e e = I
TwGCGC-731:2 7 6/8/2025 5:19:56 AM Twistaroma 6 il . . . e
TwGCGC-732-6-2 6/8/2025 5:34:42 AM Twistaroma 5 662 9 9 9 9 9 9 9 9 9
TwGCGC-733-2-1 6/8/2025 5:49:07 AM Twistaroma 4 2350 5 5 5 d 5 5 5
TwGCGC-734-9-1 6/8/2025 6:03:49 AM Twistaroma 4 3574 9 D d 9 9 9 D D
TwGCGC-735-4-1=duplicat ~ 6/8/2025 6:17:01 AM Twistaroma 5 2182 : : i 2 . :
TWGCGC-736-5-2 6/8/2025 6:30:36 AM Twistaroma 4 ;:; & b ; ! : S } ;
TwGCGC-737-8-2-2 6/8/2025 6:44:26 AM Twistaroma 4 = 2 3 2 a
TWGCGC-738 6/8/2025 6:44:27 AM Twistaroma 4 123 9 9 d 9 9 9 9 9
New 6/8/2025 6:44:28 AM Twistaroma 3 1188 9 d d 9 9 9 9 97.09
New:2 6/8/2025 6:45:08 AM Twistaroma 5 3406 s 5 5 s 93.9
TwGCGC-738 1 6/8/2025 6:58:34 AM Twistaroma 6 3939 d 9 99 9 9
TwGCGC-739 2 6/8/2025 7:12:22 AM Twistaroma 5 e 2 2 2 2
TWGCGC740 3 6/8/2025 7:24:10 AM Twistaroma 5 o : ; - e ] el S = 2
§ TwGCGC-741 4 6/8/2025 7:36:52 AM Twistaroma 5 3880 = = b z = = b b =
¥ TwGCGC-742 5 6/8/2025 7:49:29 AM Twistaroma 5 4370 i o 5 d d
TwGCGC-743 7 6/8/2025 8:01:12 AM Twistaroma 6 4942 99.9 d d d 9 5 9 5 9
¥ TwGCGC-744 6 6/8/2025 8:16:47 AM Twistaroma 7 3423 9:89116-19 9 9 9 9 93.09
3563 9 D d 9 9 9 9 9 b b
4599 9 9 9 9
e 4854 strade d, ethyl este 9 9 9 d d
[ Acquired Samples 733 s epten 2 on, 6-me s 5 5 98339
2670 9 Be d d ethyl este 9 9 o 9 Be d,Be d
u:':h Libraries 2735 091,375 7280 z Pt 5 0 50 o doc: Me T
523 5 derivative 5 5 5 055.6.0
[ References () 2 2 2 e
1978 9 ene, decahyd dime 9 9 9 ene ene 9
|~ Quantitation 272 S i i i i i i st
2819 9 9 ente e, 2-pe 9 ente ente 9
s ses 2866 9 d, e este 9 9 9 9 9
B Acquisition Queue 3905 g dine G i ; A

»
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ChromdC FISYNC
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Alignment details

(® Semi-standard non-polar
() Standard non-polar

) Polar
Filter hits that are at least units out of tolerance with computed retention index
@ Library search Note: Use of this feature requires at least two landmarks with retention indices
Library |dentity Search Mode I.iblalisrtorsealch:
@ Normal mainlib
. nist_ri
Quick o
o replib
Library Search Mode
@) Forward
() Reverse ®Statislical processing
- — Rank hits by
Alignment name ilit
Ig e ® Probability () Landmarks (1)
Untitl O Similarity
Alignment type ) Reverse Similarity Name RT.(sec) Rl
GEXGC - . .
| Maximum number of hits: 4 |Hepial|e | |‘|lIl | ‘TCI] | Remave
Minimum mass te library search: (7) o] |Octane | |234-8 | ‘34]] | Remove
(~) Sample set (32 samples) -
5‘]\ & /IJ; Maximum mass to library search: (2) 1000 |Nunane | |3'."J.T | ‘901] | Remave
L W e -
- . e
C Samples to compare: Rate: 200 spectrajsec  Mass range: 29 401 Minimum molecular weight allowed: (Z) (I |Décane | |552.4 | ‘mm | Remove
) MainDatebese Loation Name Date Class Saale Fector | Galor 3 Masimum molecular weight allowed: (Z) fow | |Undécane | [so0s | [1100 | Remove
@ MainDatabase\Twistaromabjuin  TWGCGC-713-5-1  6/5/2025 12:35:18 AM 1 | Relative abundance threshold (0-998); (2) -
@  MainDatabase\Twistaromatjuin  TWGCGC-736-5-2  6/5/2025 74113 BM [ = o o . |Dodecane | |851-6 | ‘1201] | Remave
) Minimum similarity for matches {0-999): (7
@ MainDatabase\Twistaromaljuin  TwGCGC-742 5 6/6/2025 1:10:40 AM 1 = |Tridécams | |‘|l]132 | ‘1;['] | Remove
@ MainDatabase\Twistaroma\juin  TWGCGC-714-0-2  6/4/2025 70755 PM 1 [ Mini imilarity before hit is assigned (0-999): (2
@ MainDatabase\Twistaromaljuin  TWGCGC-734-9-1  6/5/2025 60003 PM 1 [ ] Retrieve retention indices |Te1[adecane | |1172_g | ‘14‘]] | Remove
@ MainDatabase\Twistaromaljuin  TWGCGC-7460  6/6/2025 43501 AM 1 i| @ Semi-standard non-polar |pentadécane ||‘|328.4 | ‘151]] | Remave
@ MainDatabase\Twistaroma\juin  TWGCGC-T16-2-2  6/4/2025 10:03:14 PM 1 [ ] () Standard non-polar
@ MainDatabase\Twistaromajuin  TWGCGC-733-2-1  6/5/2025 5:09:43 BM 1 [ ] ) Polar |H:xadecane | |‘I4T?.‘\ | ‘161]] | Remove
@ MainDatabase\Twistaromaljuin  TwGCGC-739 2 6/5/2025 10:39:37 PM 1 il Filter hits that are at least nits out of tolerance with computed retention index |Hepiadé:ane | |‘|616_8 | ‘1?{!] | Remaove
@ MainDatabase\Twistaromaljuin  TwGCGC-728-8-1  6/5/2025 10:26:00 AM 1 .‘ MNote: Use of this feature requires at least two landmarks with retention indices
i Octade 17449 1800
@ MainDatabase\Twistaromaljuin  TWGCGC-737-8-22  6/5/2025 8:3215 PM 1 m Libraries to search: | ccane | | | ‘ | Remave
@ MainDatabase\Twistaroma\juin  TWGCGC-745 B 6/6/2025 3:43:59 AM 1 E |Nunadécane | |1859 | ‘1901] | Remaove
MainDatabase\Twist juin TWGCGC-712-7-2  6/4/2025 527:43 PM 1 "
@ Mainl e\ Twistaromahjuin % ashima Shuzo -\ |E|msane | |19568 | ‘ | Remave
@ MainDatabase\Twistaromatjuin  TWGCGC-725-7-1  6/5/2025 7:54:03 AM 1 [
@ MainDatabase\Twistaromatjuin  TWGCGC-7437  6/6/2025 2:01:44 AM i ] |Heneicosane | |2035.7 | ‘Z'HII | Remove
ba z L
@ MainDatabase\Twistaromajjuin  TwGCGC-749 7-4 6/6/2025 706:27 AM ashima Shuzo 1 i‘ |[)ocosa“e | |2‘B3.5 | ‘zzm | Remove
@ MoinDatabase\Twistaromaljuin  TWGCGC-732-6-2  6/5/2025 419:28 PM 1 [
@ MoinDatabase\Twistaroma\juin  TWGCGC-T446  6/6/2025 2:5249 AM 1 [ ] |T'iCC'SH“E | |2"27-7 | ‘Ziﬂﬂ | Remove
@ MainDatabase\Twistaromaljuin  TWGCGC-7134-2  6/4/2025 6:1740 M [Mankey Shoulder] [1 :| |Te1lacosane | |2‘\35.8 | ‘2401] | Remove
@ MainDatabase\Twistaromaijuin  TWGCGC-741 4 6/6/2025 12:19:34 AM 1 ] N
Add | Sort | Clear Export ¥ | Import~

® Feature Filter

® Alignment log
Copy to clipboard




1 day Chrom SN
— O ;;C.

Focan)

1mL whisky SPME CAR/DVB/PDMS
9mL NaCl5M lcm

+IS (1,4 10 incubation 50°C
dibromobenzene) 20 extraction 50°C

Injection port 250 °C
5min




S 40 40 45 45 25 45 25 45 45 45 45 45 45 45 45 45 45 45 4B ¢

Results

0.95
093
0.93
0.93
0.93
0.96
0.95
0.93
0.82
0.0
0.54
0.80
0.81
0.95
0.95
0.89
0.96
0.94
0.83
0.95

MName

tau.-Cadinol

(-]-Aristolene
(+-)-2-Phenylbutyronitrile
(+])-2-Bornanone
{1-Propoxy-pentyl)-cyclopropane
(1-Propoxy-pentyl)-cyclopropane
(1R,35,4R, 55)- 1-Isopropyl-4-methyl
(1R, 4R, 4a5,8aR)-4,7-Dimethyl-1-(pr
(1R)-2,6,6-Trimethylbicyclo[3.1.1]he
(15,3a5,45,55,7aR, 8R)-5-Isopropyl-1
(2-Methyl[1,3]dioxclan-2-yl)thioace
(2-Methyl[1,3]dioxolan-2-yljthioace
(2-Methyl[1,3]dioxolan-2-yljthioace
(2-Methyl[1,3]dioxolan-2-yljthioace
(2-Methyl[1,3]dioxolan-2-yljthioace
(2-Methyl[1,3]dioxolan-2-yl)thioace
(2R, 4R}-4-Methyl-2- (2-methylprop-
(2R, 55)-2-Methyl-5-(prop-1-en-2-y
(25,6R, 75,8E)- (+)-2,7-Epoxy-4,8-me
(25,6R,75,8E)- (+)-2,7-Epoxy-4,8-me

Formula
CasHz0
CasHas
CagHauN
CagHacO
CHz0
CiHz0
CazHz 02
CasHas
QOH1G
CisHz:0
CazHz0:5
CazHzn0s5
CazHz0s5
CazHz0s5
CizH20s5
CazHz0:5
CroHaeO
CiroHasO
CazHzO
CazHz00

MW,

%R

145

2337

HEEEEEEEEEEER:

bability (%)
815 an 7.65
745 750 52.52
814 814 80.21
845 845 68.19
739 770 84,88
764 764 93.26
790 800 12.20
782 791 4469
a an 18,66
774 207 417
772 772 3763
772 772 37.63
786 786 95.26
772 772 37.63
772 772 37.63
772 772 37.63
733 733 55.70
715 719 30.85
797 797 66,45
783 299 73.58

CAS

5837-11-1
6831-16-9
69350-73-8
464-49-3
94283-97-3
94383-97-3
62181-91-3
92692-39-2
7785-70-8
21966-93-8

5258-11-7
54750-69-5
108342-25-2
108342-25-2

Quant mass

204

145
152
13
113
136

93

147

a7

a7

ar

139

137
107

Rl cale
1638
1425
1260
1145
1569

1295

1465

913

1350

Rl lib

1447
MN.A,
1144
MN.A,
MN.A.
1281
1457
932

MN.A.
N.A,
N.A.
MN.A,
N.A.
MN.A,
N.A.
27

MN.A,
N.A.

Rl A SN

1419.85
485.19
792,15

1081.76
532.67

2113.36

117209
859.21
734.87
632,74
537.81
113.36
478,77
636.77

1008.25
234.64

272110

1592.78
123.93
406.71

Leading (X}
0.0004
0.0001
0.0002
0.0002
0.0001
0.0007
0.0004
0.0001
0.0001
0.0001
0.0001
0.0000
0.0001
0.0000
0.0000
0.0000
0.0009
0.0009
0.0000
0.0000

Loading (Y}
-0.0003
-0.0000

0.0004
-0.0000
0.0000
-0.0009
-0.0001
-0.0001
-0.0002
-0.0000
0.0001
0.0000
-0.0000
-0.0000
-0.0001
-0.0000
0.0002
0.0012

. 0 | B 0.000
e T e s
N @.ﬂg{i =N Lg

>

0.000
0.000
0.000
0.000
0.000
0.018
0.000
0.000
0.009
0.000
0.000
0.000
0.000
0.000
0.003
0.008
0.000



Data treatment

Feature filter settings

Show only features that satisfy the following conditions:
Simple Rules | Advanced Rules

' Similarity

| Greater than or equal (=)

1800

AND

| Formula

| Does not contain

'Si

AND

(RLA

| Is not empty

Add rule | Remove all rules



Filtering

@ 4 Home » Alignments > whisky triplicate 4 ? ‘ @ @ | @ @ raaQ) @ @ |

A
50 100 150 200 250 300 350 4000 Overlaid profiles | Side-by-side profiles = Area bars ‘Area lines | Contours. ‘ "3
1

! . - l - B TWGCGC-719-5-1 A~
B TWGCGC-7365-2 | 160409 |
23 I TwGCGC-742 5
a I TWGCGC-714-9-2
800 B TWGCGC-734-9-1 140400
70 N TwGCGC-746 9
. N TwGCGC-716-2-2
55 B TWGCGC-733-2-1 120400
N TWGCGC-739 2
: B TwGCGC-728-8-1
o Lowddld | B TWGCGC-737-8-2-2  1e+09
B TWGCGC-745 8
I TwGCGC-712-7-2

o o I TwGCGC-725-7-1 8e+08
I TwGCGC-743 7
I TwGCGC-749 7-4
I TwGCGC-732-6-2 6e+08 |
I TwGCGC-744 6
I TwGCGC-713-4-2
I TwGCGC-741 4 4e+08
N TwGCGC-721-1-2
I TwGCGC-729-1-1 II I
._—-_.. I—-_____———
LIS N N N N S B Y N I O B Y N O O O B B O R B B B R B R B

1200

N TwGCGC-738 1 2e+08 |
N TwGCGC-717-11-2
Feature: | 1-Butanol, 3-methyl-, acetate I TWwGCGC-718-11-1

TwGCGC-748 11 v -0
. o - y - .
Library Hit: | + 823/823/73.64 1-Butanol, 3-meth... Unassign I'I } A \.

819253 1829 51722122028 1 1126321627 224 9 13216 7 31101430 4 1523

Id (1018) MName Formula M.W. Similarity Reverse Probability (%) CAS Quant mass R calc Rl lib RI. A S/kv,l

: 1-Butanol, 3-methyl- CsHy20 88 818 828 56.59 123-51-3 70 750 736 14 ~
315 1-Butanol, 3-methyl- CsHi20 88 918 918 70.25 123-51-3 57 761 736 25
701 1-Butanol, 3-methyl-, acetate CiHL0, 130 837 841 86.92 123-92-2 70 857 876 -19
706 1-Butanol, 3-methyl-, acetate C;Hu0, 130 823 823 73.64 123-92-2 70 858 876 -18
726 1-Butanol, 3-methyl-, acetate C:Hq.0; 130 836 836 79.11 123-92-2 70 861 876 -15
731 1-Butanol, 3-methyl-, acetate CiHi0, 130 917 925 90.31 123-92-2 87 863 876 -13
740 1-Butanol, 3-methyl-, acetate C7Hq.0; 130 918 925 89.19 123-92-2 43 864 876
9369 1-Butanol, 3-methyl-, benzoate Ci2H1602 192 956 956 81.02 94-46-2 105 1442 1439
9397 1-Butanol, 3-methyl-, benzoate Ci2H1602 192 941 941 76.61 94-46-2 105 1443 1439
1322 1-Butanol, 3-methyl-, propanocate  CsH:c0: 144 943 943 76.23 105-68-0 101 955 969
1342 1-Butanol, 3-methyl-, propancate  CsH:60: 144 842 851 65.40 105-68-0 87 958 96@

5877 1-Butanone, 1-phenyl- CioH120 148 902 918 68.99 495-40-9 105 1260 12

<
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1mL whisky SPME CAR/DVB/PDMS
9mL NaCl5M lcm

+IS (1,4 10 incubation 50°C
dibromobenzene) 20 extraction 50°C

Injection port 250 °C
5min




Famille
Acetal
Acetal
Acetal
Acid
Acid

| Alcohal
Alcohol
Alcohal
Alcohol
Alcohol
Alcohol
Alcohal
Alcohol
Alcohol
Alcohal
Alcohol
Aldehyde
Aldehyde
Aldehyde
Aldehyde
Aldehyde
Aldehyde
Aldehyde

-1lcas - Etiquettes de lignes

709364 Butane, 1,1-diethaxy-3-methyl-

105-57-7  Ethane, 1,1-diethoxy-

1741-419  Propane, 1,1-diethoxy-2-methyl-

143-07-7  Dedecanoic acid
33448-5  n-Decanoic acid

t table

TwGEGC-716-2-2
= |Auchentoshan Three Wooc = Auchentoshan Three Wooc - Eigashima Sh

137326 [1-Butanal, 2-methyl-

123513 L-Butanol, 3-methyl-
112-30-1  1-Decanal
112-53-8 1-Dodecanal
36653-82-4 1-Hexadecanal
111875 1-Octanol

71410 1-Pentanal
112721 1-Tetradecanol
628-99-9 2-Nonanal
1653-30-1  2-Undecanol
60-12-8  Phenylethyl Alcohol
18829-56-6 2-Nonenal, (E]-
100527  Benzaldehyde
112:54-9  Dodecanal
111-71-7 Heptanal

629-80-1  Hexadecanal
66251  Hexanal

124196 Nonanal

21658262,41
2081668,213
1695535,008
1021214878
448578,3584
2816945965
4894640225
5552041559
6918901147
2598031,482
275678655,7
70164795,78

187190917
35144672,15
1047238,015
1547981742
84082721,53
190748699,3
2165421,143
1051706,432
104484,6955
22120529,16
192706976,2

TWGCGC-733-2-1

20900544,93
1171468,224
1615450,991
733513,0838
211091,4425
30754370,69
6153753766
515432822,7
2364350983
2488021124
3090833524
134458274
19657098,6
37909307,97
651547,2342
619886979,6
1064143896
2062102072
154969085
2307913857
727939222
2154947572
200891979,3

TwGCGEC-712-

Etiquettes de lignes ESomme de Finlaggan Old Reserve Somme de Aberlour 12 Year Old2 Somme de Old Pulteney 12 Years Old3 Somme de Auchentoshan Three Wood

Acetal
Acid
Alcohol
Aldehyde
Alkane
Alkene
Benzene
Ester
Furan
Ketone
Lactone
Norisoprenoids
Phenol
Terpenoid
HN/A

28193190,67
447622049,3
7574129304
561483619,2
15195960,92
8247735,327
1145528694
38316224983
4052210281
119452284
529760347,8
771807104,4
28347125,37
464480743,6
1,95802E+11

12107978,98
346472498,1
11188723225
472791029,4
17889501,43
2863934,399
1327461376
38048868520
3891647113
75749493,88
1040604330
447476278,5
78077791,62
237724753,7
1,52648E+11

13576702,21
242608296,6
8619033419
453902067
15857841,87
3304584,232
1610445025
39172609011
1757180131
93163282,63
348369797,2
599915153,7
127153659,8
408015103,9
1,52045E+11

25435465,63
1469793,236
10287313584
572344966,2
13460292,62
3638141,555
1054907729
34383474460
2566944863
34726754,54
357612678
560364971,2
28885389,54
446328380,3
1,35142E+11



Composition

Finlaggan Old Reserve

Phenol
0,05%

‘ / |
3%
x___._____- Acetal
1% 0%
1%

Aldehyde

Alkane
Benzene_/ Alkene 0%
29 0%
Pulteney 12 Years Old

Phenol
0,24%

Autre 0,03%

95% Acid
o Ketone
0,17%

Aldehyde
0,85%

Benzene g1y
3]01% ’ 0,03%

Aberlour 12 year old

Phenol
0,14%

Autre

\ Ketone

0,13%

Benzene Alkene Alkane Aldehyde

2,32% 0,01% 2% 083%

Auchentoshan Three Wood

Phenol
0,06%

Furan
5,1
Autre
,84%  Acetal \ Ketone
0,07%

Benzene Alkene Aldehyde Alkane
2,10% 0,01%  1,14% 0,03%




Statistical analysis

TWGCGC-716-2-2 TwGCGC-733-2-1 TWGCGC-712-
Famille -1 CAS - | Etiquettes de lignes = Auchentoshan Three Wooc = Auchentashan Three Wooc ~ Eigashima Shu
| Acetal 709364 Butane, 1,1-diethoxy-3-methyl- 2165826241 20900544,39 L
| Acetal 105-57-7  Ethane, 1,1-diethoxy- 2081668,213 11714686,224 1
| Acetal 1741-41-8  Propane, 1,1-diethoxy-2-methyl- 1695535,008 1615450,991 9
| Acid 143-07-7  Dedecanaic acid 1021214,878 733513,0838 &
 Acid 334485  n 448578,3584 211091,4425 z
| Alcahol 137-32-6 |18ulanu\, 2-methyl- ] 2816945965 30754370,69 5
Alcchol 123-51-3  1-Butanol, 3-methyl- 4894640225 6153753766 1
| Alcchol 112-30-1  1-Decancl 5552041553 515432822,7 El
| Alcohol 112:538  1-Dodecanol 69189011,47 236435098,9 Ed
| Alcohol 36653-82-4 1-Hexadecanol 2598031,482 2488021144 n
| Alcohol 111-87-5  1-Octanol 275678655,7 309083359,4 u
| Alcchol 71410 1-Pentancl 7016479578 134458274 2
| Alcohol 112-72-1  1-Tetradecanol 187150917 19657098,6 2
| Alcohol 628999 2-Nonanol 35144672,15 37909307,97 n
| Alcahol 1653-30-1  2-Undecanol 1047238,015 651547,2342 2
| Alcohal 60-128  Phenylethyl Alcohol 1547981742 619886979,6 1
Aldehyde  18829-56-6 2-Nonenal, (E)- 84082721,53 106414389,6 1
Aldehyde  100-52-7  Benzaldehyde 1907486993 206210207.2 3
Aldehyde  112-54-9  Dodecanal 2165421,143 1549690,85 1
Aldehyde 111717 Heptanal 1051706,432 23079139,57 5
Aldehyde  629-80-1  Hexadecanal 104484,6955 727939222 H
|Aldehyde  66-25-1  Hexanal 2212052916 21548475,72 i
Aldehyde  124-19-6  Nonanal 192706976,2 200891979,3 !




1mL whisky

9mL NaCl5M

+IS (1,4
dibromobenzene)

SPME CAR/DVB/PDMS

1cm

1086 incufCati on
200 extraxtion
Injection port 250 °C 5min

Integration

50
50

1 day

1 day

ChromalC EISYNC
LECO
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1 —




Before Normalization

After Normalization

Metaboanalyst=> normalization of the data
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Heatmap

TwGC Ga 6
TwGC G161

TwGC @382

me a

TwGC G2 a
TwGC Gaa @

TwGCEa1 0

TwGCaa1 2
TwGC a4 i

TwGCama 1
TwGC Ga @

TwGC GG-32
TwGC @a sl

me a3

TwGCaaz2
TwGC @81

TwGC GaT
TwGC QeI g4

TwGC aGa-1
TwGC gae2

TwGCaae
TwGC Gay

TwGC ga-a-2

moyemne
TwGC a@12
TwGC @@4a1
TwGC @38

TwGC Ga 81
TwGC GG6-2

TwGC GG B
TwGC ga-92
TwGC @41

TwGC GG 8

TwGC G@3-822

TwGC g8l

TwGC aa 8

Fumar i cdiapai d
cisinal ol oxide
Pyr azisné me
2Furanmethano
1567Tetramet hy
Pyrazisud et
Cyclohexanone
ra eyl

Acet i cetahoixd
Acet i cdisedihd
2Nonenoi.e aci

2Naphthal enem
Cyclohexaneca
Hexanoibuacid
dsobutyl isov
Hexanoipracid
4Chlorobutyri
Cyclohexamone
Pentanoize aci
Et han bi2d-d

Benzoi aneadi d
4AceBhlydroxy
Cycloheedne
4Nonene

Z16-Tr i dec F
b
y

I<

Ssas-acoa-<®
a

y 1 a Bodlo

DTe RS

a zioiide me
zenebutano

o panbmtee
ht halmente
andogclob
dazete

B L S

R

ZrmooIzomzemmo®oL
N3

RSN

AceRgdi met
24Hex adienoic
Benzelndbut e
13Cyclohexa
1H-Benzi mi d

di
z0
ci
no
Thi azalea hyl

Benzelesocyan
Benzelesocyan

SHydr @xy2

1-23-Di hydroxyp

Ethandogcloh
trile
methane

propyl
c. acid
2d-d
enone
e thoxy
13Di oxo.l4ane
ihyd8oxy
gel o
3-Met hlyblenzof u
Benzelda i met
pMet hoxyhept a
Phendmet hoxy
CyclopenBanon
Et hanbageet
1H-U n d ezrear bo x
oEthylbenzoni
Benzonérile
Et hanbwhyd
Pentandioic a
1-Me t Klygme t h

v al

(¢

ue

3.8

=
H

4xTo=TMW>>> °

(7]

S-o—o———"c3goT

:

n¥»3gmos !

gjsmmmam

—~ o

-

—5~550

N A0S
Cﬁcoqmoojm
(¢} D=3

=

~—t

q
< —
“mrmaﬂcm

o AToOSSCc T
O~ o

MO YOV NSO~

VDS nmCeKQ oD S
caBconmwoe

mp~+sasseoo-o @
33

co®

cco

U)(I)_BO

®

n oo



Dendrogram

Aberlour 12 Year Old
Amrut Indian Single Malt
Auchentoshan Three VWood
Brenne Estate Cask
Eigashima Shuzo Akashi
Finlaggan Old Reserve
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TEO - o 0 hisky N

Fichier ~Accueil

FES e en forme conditomlle -8 O B |5 1 Old Pulteney 12 Years Old Scotland

* % o | [ Metie sousforme de tablesu © B fieret Recharcherst | Compléments |  Créer
% 58 [ Styles de cellules - &~ fiter~ sélectionner ~ un POF
Hambre

i . I 2 Auchentoshan Three Wood Scotland

Q The FamousGrouse Finest
TwGCGC-719-5-1 TwGCGC-721-1-2 TwGCGC-722-10-1 TwGCGC-725-7-1 -. TwGCGC-731-3-2 TWGCGC-729-1-1 TwGCGC-732-6-2

Aberlour 12 Year Old Old Pulteney 12 Years Old  Rittenhouse Straight Rye  Eigashima Shuzo Akash i i Auchentashan Three Wood _gfd Pulteney 12 Years Old  Finlaggan Old Reserve 4 M on key ShOU Ider SCOtland
11152,22766 9096,139446 1394842,586 8315398206 833524215 473364770 1033210405 1393861,
2005741,373 1953218936 29094,56563 3074383016 406544,6237 8048,387593 0
5410555471 872658,2365 579456,3913 181976,8845 3052592,071 579573,4957 208073,6085 1212919,487 5 Aberlour 12 Year Old Scotland
324,0341585 1270,534006 155941,5963 4231681379 7974,628994 88519,30269 26,85074388 14978,08674
10976,59233 23765,10236 20639,27384 2314,538209 53428,35927 13535,38978 244,3018934 6046,993044
837587,8493 128892,6291 172736,7882 222863,3304 1704,819786 34347,01502 1294998,3223 526766,0341 .
178886,992 134313,8998 759366,9311 1059291,17 1250852,331 1152631,605 2658955,614. 185228,0131 1521918,68 Fi nlaggan Old Reserve Scotland (lSIay)
778349,9288 680927,4522 2679876,986 862848,3931 3508090,648 3563230,789 1083263,472 916485,1553 360346,4371 6
187082,1445 125468,1839 167574,2921 107055,229 3999399,296 43119,38636 152697,7938 539459,6763 1063925325
149942,37709 34611,89106 1377172832 215891,3924 87202,41367 1680239,919 94068,5528 203622,1105 354934,5655 : ; :
146841,4307 903187,2869 199407,4081 810684,5897 33364,31302 218699,505 20844,78652 94859,49368 239268,1775 7 Ei gas himaShuzoAkashi J apan
4745306903 877862,8797 335086,4631 4154,406499 6083,989886 23647,08865 6522,606569 4979,246085 5361,147224
833221531 1168593639 5016536,744 1860607,116 218955247,2 6173811,125 1746652,737 1493602,457 369179635
2943046,229 2875351327 11803991,29 990482,129 as75693,693 1429240887 1076624,437 2946040,26 3324898135
7053209,623 7033166,686 2704367,322 5262140,842 1235296,214 3420242,358 4402712,904 9409299,037 22813530,83 Brenne Estate Cask France
3048271,248 23985292,693 2633560,587 1026812,941 467084,3284 5779330,199 1638442,317 3877467,453 7494154,794 8
125606463 12910667,74 5507801,43 8150387259 3232086,676 2387812,86 6215176,336 17181235,55 16382013,84
188916,9117 132454,8231 3262784112 78719,97782 3870203714 2802189228 65159,96712 92772,66457 609364,6634
2528730,376 25730862,42 616835,7465 3714058,342 1598952,656 7260503343 2206027,56 339285939 3683954,505 i i i
9148957412 647009,2305 2423626,008 1505584,458 4363540,038 4495331,795 2014811,973 2002744,717 1255082,852 Amrut Indian Slngle Malt India
53690,11972 42995,79967 6647,70876 3936853032 4074053813 43324,89266 52373,16361 115111,3706 703592,4637 9
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e e gkl 11 Powers Gold Label Cut (likely "Powers Gold Label") Ireland




