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anatune Overview of Presentation

« Anatune

* Thermal desorption

— Twister
— Dynamic headspace

Enrichment
Removal of unwanted matrix
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Who does complex sample preparation?



anatune Anatune

Anatune specialise in Sample Preparation
Based in Cambridge

Style: Collaborate, Innovate, Automate

Gerstel and Agilent

Our Customer benefit — improved reliability, accuracy, cycle times,
solvent consumption, increase capacity

Since 2014 12 to 22 employees
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GC/Q-TOF 7200

« Centrifugation

« Evaporation

* Mixing

 Filtering

« SPE

« Dynamic headspace
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Twister (Stir Bar Sorptive Extraction)

Great enrichment technique

I
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ERSTEL

Twister SBSE Twister’

— SBSE Stir Bar Sorptive Extraction
Phase Polydimethylsiloxane (PDMS)

/

[ _& ]

thickness 0.5 mm, 10 mm length (24 uL)
thickness 0.5 mm, 20 mm length (47 pL) Magnet
thickness 1.0 mm, 10 mm length (63 pL)

thickness 1.0 mm, 20 mm length (126 pL)

SPME <1uL phase

EG Twister



anatune> Theory of Twister SBSE

Recovery of analytes onto twister
How well the analyte can adsorb onto PDMS phase?
Depend on hydrophobic and lipophilic characteristics of analyte

Use calculated and theoretical Log K o/w partition coefficients

icm

i~ 0
gt
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Theory of Twister SBSE

— Few examples (Methylisoborneol) —

File Tools Help

S ample Information

[ Sample Size [ml): I‘I o j

Tisrstor CAS Mumber: | = @

Aecorery
log K o [EE]

Calouiator

| Calculate I
Results
log K gt 33
Marne Uriknoven
Formula Unknown
- Log Ko/w = 3.31 ,

Twister Recovery
10rmrn = 0.5rmrn a831%
1 0mrn = T_Ornmm 92 8%
20rnrn # 0.5rmrn a0.6%

20mrn = T.0rmm 96 3%
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10-100 mL
— After stirring for 1-2 hours
— Remove with magnetic fish
— Flush with few ml of deionised water
— Wipe with a tissue
— Insert into TDU Tube

Twister- Headspace




anatune> Thermal Desorption Unit (TDU)

Cooling liquid

TDU liner

CIS "

GCooling switched off

without crye cooling

with cryo cocling
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Keele University: Twisters in Bee Hives —

looking at volatiles (2015)

2108 [+EI TIC Scan AMO70515_05.0

»  Well suited to GC/Q-TOF — Complex matrix

* More data points across a peak (5-10 hz)
compared to 3hz single quad, better
deconvolution

ST ST T

i 2 3 4 5§ 6 7

o *73.0308

45]

2l 550553

254
43.0553
2]

1.5

0.5

=125.0524

115.0761

101.0604 1

#3.1073

» Better deconvolution as using sub-unit mass
resolution

Mass accuracy 3ppm : :
Y PP n-hexadecanoic acid

W

| . 281 .|D51 5

157.1232 213.185%

185.1545

189.1700 256.2404

2272009

3410183
s s s L

|, 239.2388 400.8862 488.1766

— 71— 1 11 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T —
50 60 Y0 80 S0 100 110 120 130 140 150 160 170 180 150 200 210 220 230 240 250 260 270 280 230 300 310 320 330 340 350 360 370 380 350 400 410

4o a0 4o 450 480 470 4B 40
Counts vs. Mass-to-Charge (miz)
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(ALS)

f Enuvironmental

Trace level target analysis
Heptachlor and Heptachlor epoxide
In coastal and surface water
(<0.1pg/L)

SPE 1000mL water eluting in 1.5 mL MeOH

0.5 mL extract diluted in 9.5 mL Deionised
water.

Stirred for 1 hour
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anatune Heptachlor

-Cl EIC(319.87492) Scan DC080317_07.D
x10 5 |Noise (PeakToPeak) = 1130.00; SNR (11.212min) = 393.0

Al _ . e
.| 319.87492 Extracted with unit mass resolution”"* S/N 11.2
2 —L 12.629
| ‘ 11.335 : 113813.72
. g, i || 0 L R
-Cl EIC(319.87492) Scan DC080317_07.D
«105 Noise (PeakToPeak) = 37.00; SNR (11.212min) = 4056.1
51 319.87492 Extracted with 20ppm mass windows s S/N 4056
14
7 11.000
6165.20
07 "
9.2 9.4 96 9.8 10 102 104 106  10.8 11 112 114 116 118 12 122 124 126

Counts vs. Acauisition Time (min)

« Unit mass resolution to extracting narrow mass window

 Signal to noise benefits by selectivity



anatune Results

Reproducibility: Six separate twister
extracts (20 ng/L)

-Cl EIC{313.87452) Soan DO0BII17_ 07D

x10 2 Homs {PaakToPesk) = 300.0%; SMNR :11312—n nj= 11143
: lﬁ 20 ng/l Heptachlor epoxide
2 I
I
1 10477 | I| 4
] I S I | d - e e ul A I I
108 17 1ds 1ds 11 114 112 113 114 115 & 17 113 1is 12
Couns vs. Acquisigion Time (min)

Description Heptachlor Heptachlor epoxide
Blank 0 0
Twister extract 1 10202.88 358306.80
Twister extract 2 8511.26 292092.70
Twister extract 3 9794.07 349707.02
Twister extract 4 9305.69 355425.21
Twister extract 5 9707.83 319232.13
Twister extract 6 7906.07 302097.69
Mean 9237.97 329476.93
SD 868.1 28864.82
%RSD 9.40 8.76




anatune Results

Comparison of Blank, Blank SPE, and 1.0
pg/L (Heptachlor)

-Cl EIC(263.90333, 265.91167) Scan DCO70317_06.D
x10 3 MNoise (PeakToPeak) = 42.00: SNR (11.220min) = 8.8

2] Blank — Twister extract

14

8.399 10.172 10.444
4978 : - : : I NS U OS5 O ..o

[} [ P A SR SR RO S

-Cl EIC(263.90333, 265.91167) Scan DC0O70317_07.D
%10 3 |Noise (PeakToPeak) = 61.00: SNR (10.219min) = 10.9

2 Blank — Twister SPE extract

1 10.219
1 - — 5 93355 10395
8.387 8.557 8918 10.057 In".‘ 207 g3

79.86 57.23 103.92 61.56 I A A
R S

g

-ClI EIC(263.90333, 265.91167) Scan DCO70317_08.D
%10 3 MNoise (PeakToPeak) = 59.00: SNR (10.218min) = 35.7

z 1.0 pg/l — Twister SPE extract 11::5515:5

\ 1 | 1 \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ 1 | ] ] ] \
79 & 81 82 83 84 85 86 87 88 89 9 91 82 93 94 95 96 H7 9& 99 10 101 102 103 104
Counts vs. Acguisition Time (min)

Detection limit calculated to be 0.1 pg/L
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x10 5

Isotope ratio pattern Cli;

C10 H6 CI5 O: -Cl Scan (rt: 11.210 min) DC080317_10.D

317.87707

315.87939 319.87380
321.87083
314.08231 316.88092 318.87890 320.87706
| | ‘ Ll n| L [ L n ﬂ
T T T T T T T T T T T T T T T T T T T T
313 3135 314 3145 315 3155 316 3165 317 3175 318 3185 319 3195 320 3205 321 3215 322 3225

Excellent qualifier information!

Counts vs. Mass-to-Charge (m/z)




anatune Newcastle

University

Anatune working with Tom Howard

Different Fungi to produce biofuels — Cycloalkanes

Key benefit to using twister removal of polar matrix (no nasty solvents!!!)
« Some cyclic compounds not seen by liquid extraction

%102 +E1 EIC(189.1612) Scan CL310817_007.0

—g%l %5—_5 Aristolochene
0254

I
0 A

T T T T T T T T T T T T T T T T T ; T T T T T T ; T T T T T T T T T T T T T T T T T ; T 1
1 2 3 4 5 B 7 8 9 10 1 12 13 4 15 16 7 12 19 20 2 22 3 24 25 26 27 23 29 30 E] | 32 3 M 3B 36 7 3 k] 40 41 42 43 44
Counts vs. Acquisition Time (min)

254
“’g' Twister EIC
1.754

m/2 1891612 0Mall mass resolution to remove
=) compounds with Oxygen, Sulfur, Nitrogen

0.754
0.5
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Twister (Stir Bar Sorptive Extraction)

Enrichment
Removal unwanted matrix
Solvent free




anatune?» Same hardware as twister
Automatic tube exchange ATEX
Volatiles in involatile matrix

e Dirty QUECheRs extracts

5ppb Pirimphos-methyl
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Static Headspace

Heated Vial

Heated Syringe

& Typically 1ml
.-| Gas phase
*| taken



anatun€_’>  pynamic Headspace (DHS)

> Purge Gas Exit

Exchangeable Tube
i with Adsorbent

Two Needles

v Heated Transfer
Sample Vial ~— Zone

R A A e s s
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TDU-Liner |:._.!
Adsorbent ___| m Trapping
20 =-70°C

A

qrih

T &

A Q f

Storage Extraction Automated
4 -200°C | 10 -200°C dry purge

Dynamic Headspace (DHS)

&
T,
w
»
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Dynamic Headspace
Method 1: Very Volatile Analytes
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Dynamic Headspace
Method 2: Volatile or Semi Volatile Analytes
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Dynamic Headspace

Method 3: Volatile, non volatile and hydrophillic analytes

40°C
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Determination of Volatiles in tea

Static headspace
(1ml)

Dynamic headspace
(650 ml)
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x10 %8
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Pattern recognition work

+E| TIC Scan DC11Feb16_05.D
1

=200 -

~400

-500 o

Static Headspace

¥
400

#EI TIC Scan DC12Feb16b_20.D
| Pyrazine, tetramethyl—

\\

F Y

HuLu

DHS

P

ey
"

f

/,"u"anillin

-

g 9

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
Counts vs. Acquisition Time {min)

Sample 1
Sample 2
Sample 3
Sample 4
Sample 5

Sample 6
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