Authenticity Study
Johnny Walker Whlsky
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® zNoses equipped with DB-624 Columns,
tenax preconcentrators, and SAW detector
was used for study

® Hydrocarbon Analysis range: C6-C16

¢ Samples were tested in 40 mL vials with
Septum lid(20 mL sample volume)

® Samples tested at RT
® Measurement Cycle Time: 90 seconds
® 10°sec ramp, 40 - 140°C
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JW Whisky
(Quick look at Sample No 1)
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Denivative 01050312 490

200,00

01050312 425
i 01050312 442

01050312_460
Scale | “ JP\ J
Auto - ,J'|.

01050312473

Note - 40 runs/hour =

| I O T
320 runs/& hour shift

oo0 fmam ﬂjjljl___Jﬁ__ Z J‘

T T T T T |
0.00 10.00 / 20.00
Test Method: Repetitive runs every z({;gis

I,. 2 second sample, 30 degree detector
DB 624 Column: 10°C/sec, 40-140°C
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Comparison with c6-

c10 alkanes
B | 1 | o o ot

=Beli!rati\:re- ‘01050312 490

100,00

C 1 O QOHz @ppm Opg [Fl Alarm

Range: 0.0 ppm [Tagged: 0.0

8 | Peak R Time Armaunt Substance
X 222 312 ppm Vol

2 304 1.51 ppm Yol 2
Scale 3 426 1.24 ppm Yol 3
Auto 4 580 552 ppb ol 4

5 732 1.09 ppm Yol B
B 9.84 13.2 ppra 54l 1
7 1362 239 ppra 54l 2

1 <cl) <«

S0.00 — C9 > clO 1
T ) cg Il
| c7s
c6 J 1
il

J mﬂmeﬁ

1 1 1 1 | 1 1 1 1
0,00 10,00 20.00

0.00

There are five (5) major volatile (<c10) and two (2) semi-volatile (>c10)
compounds when compared with a mixture of c6-c10 alkanes. Alkane
mixtures are ideal for referencing unknown compounds using Kovat
Indices. From this preliminary look we decided to perform a
component analysis using the seven (7) major analtyes present.
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Instrument
Configuration
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Graphical
W i Zar ds Tools Te:;e.am.e Profile — S ﬂ
° Tiemp Tiest
for creating

GC methods
\

10ps-2 GC Method
40 to 140 degree C
2 second wait state

19.0

]

Column l:l

w Peak File c:\msensetalkan.pkd Method Events

R etention Percent Substance Alarm 00 05 1.5 20 20 40 40 140 g
Time Spread Level ) ﬂ
2200 2500 C8 0.0100 ppm 0.0100 1000 . X
2900 2500 C9 0.100 ppm 0.100 1000 0.0 X
3.620 2500 Ci10 0.100 ppm 0.100 1000 0.0 X
4380 2500 CI1 0.100 ppm 0.100 1000 0.0 X
5160 2500 C12 0.100 ppm 0.100 1000 0.0 X
5980 2500 C13 1.000 ppm 1.000 1000 0.0 X
6.820 2500 Ci4 1.000 ppm 1.000 1000 0.0 X
File Description ~—
|Peak file for n-Alkanes on dB624 column and 10ps-2 method / C P k \
— reate Pea
Units to Display Peak Sum Range
OHz @pom  Opg Sample Flow From: To: f l f y
{ - e — iles for eas
L L3 L
identification

and setting
\virtual sensors /

The zNose has
been used to smell
Price Winning Roses

I{Wy= Electronic Sensor Technology WWW.ESTCAL.COM 4



g = Whlsky No 1 (1190)
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01050312 425
1050312442

01050312_460

1 01050312.473
Scale
Auto

Vertically spaced
repetitive
analyses of Whisky
headspace

4
Horizontally spaced

repetitive analyses of
Whisky headspace

i 01050312490

i |

01050312442
01050312460
01050312473
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Whisky No 2 (1187)
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Whisky No. 3 (1191)
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01050312593
01050313.010
01050313.023

KHats

erivative  01050313.040

01050312593
01050313010
01050313.023

i Ly
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Whisky No. 4 (1185)
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Whisky No. 5 (1186)
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01050313.161
01050313174
01050313191

01050313.161

01050313 174
01050313191
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Comparing No 1-5 Whisky
(Johnny Walker Black Label)
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No. 1

SSSSS

» f
R /\
f

/\

No. 3

" No. 4
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Very reproducible runs indicating
good precision.

KHats

me« W
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Unknown No. 1
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Derivative 01050313.280

100,00

Control

Sample
Scale No 1 Overlay for
comparison |

S0.00

KHals

ARIE N BN

1.00 .50 16.00
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Unknown No 2
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Derivative 01050313.371

100.00

Control

w— Sample
Auto No 1 Overlay for
comparison

So00

KHalz

RRIB RIS

050 15.20
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Unknown No 3
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Denvative 01050313.461

100,00

Control
Sample
No 1 Overlay for
comparison

s0.00 —

KHaiz

1.60 g.20 14,50
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Unknown No 4
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Derivative 01050313.551 B

100.00

Control

Scale Sample
Auto No 1 Overlay for
comparison

| i

KHaiz 1

REIE NN I

1.40 .40 15.40

I{W\A Electronic Sensor Technology WWW.ESTCAL.COM 14



Unknown No 5
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Derivative 01050314.071

100,00

Control

Scale Sample
Adto No 1 Overlay for
comparison

5000 ] ﬁ

KHals

BRI N I

1.20 .50 15.40
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Unknown Samples
Comparlsons (4th Rep)

HE [ o
—e—Pk 1
30.00 —m—Pk2
EE —&— Pk 3
25.00 \ Pk 4
\ —x—Pk 5
20.00 \C —e—Pk 6
+\ —% Pk7
15.00 Es
\\+\+
10.00 -
i _eo—©
5.00
<> —o
0.00 +—=
N\ 1 2 3 4 5
= Unknowns
Z
=
~N—
n —e—Pk 1
200% —e—Pk2
, 180%
160%
140%
120%
100% -
80%
Percentage 60% |

(Avg of Standards) 40% |

20%
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Unknown Whisky Samples
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Component (Principal)
Analyses

o o
200%
180% A
160% A
oo | Standards
0
120% | M -
100% - 4._—.—;%._ i_:%
80% i
60%
——Pk1 —@—Pk2 —aA—Pk3
40% —B¢+Pk4 —%—Pk5 —e—Pk6]
=Pk 7
20%
0%
1 2 3 4 5
—e—Pk 1
200% —o—Pk 2
] Unknowns Pk

160% y—— —o—Pk4

/ —%—Pk 5
o/ |
140% o—Pk6
120% |
100% |

80%
60% -
40%
20%

0%

A\ Q

1 2 3 4 5

Whisky Sample
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Trace Analysis

[

Standards

PI 01050312563

01050313.040
01050313.114

Jmﬂ I

ol x“’f/n”pfll/v e |

Pk 1 Pk3 Pk5

Pk2  Pk4 Pk 6 Pk 7

01050313.280
01050313.371

Unknowns

01050313461
01050313.551

Nes |

No. 1
No. 2
No. 3

No. 4

1
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True Olfactory Images ala zNose
Johnny Walker Black Label Standards
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Olfactory Images
Unknowns

. | S o

Johnny Walker
Black Label
Standard
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The zZNose Comes in
Two Models..Both CE Approved
e e [
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A zNose with a DB 624 column can
quantify and create specific virtual
sensors spanning the range C6-C16

(This is a summary figure showing what the zNose can do for you)

[OJAlarm Peaks Only

[Tagged: 6.441.0 Hz

Amount Substance
20Hz C8
168Hz C9
BBE Hz C10
B84 Hz C11
1.200Hz C12
1837 Hz C12
1936 Hz C14

Peak Detection [z
®Hz Oppm Qpg
& Range: 0.0 Hz
Peak. R Time
b * 1 2.20
Quantification || : ‘w
1w
Desivative 01010215 460 ] 518
|
1 Processed
~IChromatogram |

= {Sensor Signal

I [ o | o [ T

Virtual Chemical
Sensor Arrays

Substance Watch

204 ppl

157 ppb

R

cCl0
555 ppb

v

C11
683 ppb

v

[y
1.20 ppi

:

Ci13
1.83 pp

>

T
o0

Olfactory

Images

cCi14
1.98 pp

>
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