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QuickProbe - vyuziti a aplikace

RUzena Penizkova

Produktovy specialista GC/MS
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QuickProbe m

Principielné se jedna o zarizeni plynového chromatografu s detekci na \_/
hmotnostnim spektrometru. Plynovy chromatograf je ale znacné
upraveny, aby bylo mozno davkovat vzorky velmi jednoduse, bez
predchozi upravy a dochazelo k velmi rychlé separaci (doba analyzy

; E==0 3 _
cca 1 min). -

Analyza bez pripravy vzorku

e  Minimalni mnozstvi vzorku

« Tablety, kapaliny, prasky, rostliny
 Separace

 Uspora ¢asu

* Vhodné pro mobilni laboratof




QuickProbe

Umistén na
miste predniho

GC detektoru \.

Sonda obsahujici vzorek
| / je vlozena do termalniho
Injektoru

Separace probiha na
kratké kapilarni kolone
(~1.5 m), ktera je velice
rychle vyhfivana (az
16°C/s)

MS detekce

CUHpsT



Priprava vzorku

Namisto bezné pripravy pouhé nabrani vzorku sondou




QuickProbe

Video najdete na
https://hpst.cz/gcms/jednoduche-kvadrupoly-sa/agilent-qguickprobe-gcmsd- svstem
v okné videogalerie. =



https://hpst.cz/gcms/jednoduche-kvadrupoly-sq/agilent-quickprobe-gcmsd-system

Doporuceny postup a davkovani

Postup

) SyStémOV)'/ blank # gililskn":‘uue

* Probe blank l ,v___L
e Vzorek -

«  Systemovy blank

Kulaty hrot Pozice 2 Pozice 1

Sondy pro davkovani vzorku .
Kaliskovy hrot

1. Zakladni sonda
Pozice 1 Pozice 2

Tablety Kapaliny
Rostliny Pudry
Krémy
Masti
2. TSP sonda




Doporuceny postup

Davkovani tablet
» Klasicka sonda — seSkrabani, pozice 1

Davkovani rostlin
» Klasicka sonda — seSkrabani, pozice 1

« TSP sonda

Davkovani kapalin

« Pred davkovanim do QP nechte odpovidajici
cas na odpareni rozpoustédla (idealni
nepolarni rozpoustédlo). MeOH a voda —
muze trvat az minutu.

Davkovani masti

» Otfeni hadfikem, ktery nepousti viakna

Davkovani pudri

« Davkovani pomoci lodicky — kvuli statické
elektriné ne z plastoveho sacku




Aplikace

Aplikacni specialisté Agilent Technologies vyvijeji aplikace v nasledujicich oblastech:

Forenzni analyza kapalin, prasku, pudru
Detekce vybusnin a zbytku stfelného prachu
Zakladni profilovani terpenu

Sceening potravinarskych vyrobku
ZmekcCovadla a UV blokatory v plastech

ok bR

VSechna nasledujici data byla poskytnuta firmou Agilent Technologies.
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Analyza potazené tablety

Zoom-in region

Abundance 280000 1
Ibuprofen
2
2.8e+07 200000
5 4es07 - Air intrusion
2e+077 80000
JL_JMW
1.6e+07 7 T o|16 """" 0‘26 """""" 0136 “““““ o‘.4('1 """" olsd """" 0‘66 ' m I
A
1.2e+07 |
8000000 - ” .
Gentle exterior scrape
so00000] 1 N-hexadecanoic acid 1 2 Exterior scrape with force
2 octadecanoic acid * l Interior scrape
(T T —— T |
0.10 0.20 0.30 0.40 0.50 0.60
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Analyza tablety Lorazepamu

Abundance 2389
' Lorazepam spectrum under 0.45 min peak
Seskrabnuti povrchu sondou s kulatym hrotem. 1200001
100000 1
80000 301.9
60000 0
Abundance Lorazepam o
400001 176.9
7 20000 499 2030
Stearic acid T ‘\M\ il ‘ \‘ ‘H‘m} nn ‘\“\ e \H T R “ b
3500000 1 m/z--> 4‘10 éO éO 1 60 1 ‘20 1 JLO 1 éO 1 éO 260 2‘20 2;«0 2(;0 2é0 360
3000000 Palmitic acid l
Acetaminophen l Lorazepam Tablety byly skladovany v jedné doze s
Ibuprofen breakdown tabletami ibuprofenu a paracetamolu.
, roduct* v . . .
P Pritomnost stearové a palmitove kyseliny jsou
nasledkem manipulace s tabletami bez rukavic.
o‘_oé | 0‘_16 0‘.15 O‘.26 0‘.25 0‘.36 | 0‘.35 | 0‘.46 0‘.45 0‘.56 | 0‘.55 | ‘O‘.G(‘)c‘ | r‘n‘in
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Analyza antihistaminové masti

Ucinna latka diphenylhydramin Diphenhydramine
byla identifikovana pomoci
extrakce TIC na hmoté 165. 1 hexadecanol L-octadecanol

Propylene glycol

Methylparaben
TIC

EIC: 165 m/z
0.20 0.30

T ‘ T T T T
0.40 0.50 0.60 min
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Analyza vybusnin

Stér bavinénym tamponem z kovového povrchu

+ TIC Scan Sys_Blk_01.D

+ TIC Scan Blk_swab_01.D

g ¥ioY £ x106
D System Blank §

5| “no injection” 3 Swab Blank

i 23 (cleaned in hexane)

)

3 151

d WWMWWMM h

b 051 j\—M—JL“R_\

0- 0.

i 020 030 oML 0SB 0SB OW0 W0 D0 000 0100 02D MO 0A0  OSW OO 070 08K 0MO, io0Q o
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Analyza vybusnin

Stér bavinénym tamponem z kovového povrchu

+ TIC Scan MixB_25 metal swab 01.D

=] 5
-E x10

) 6 -
&

=0.3892

). 4694
04

Components

Component BT Compound Mame

0.2852 | Diphenylamine
0.4654 | Urea, N, N'-dimethyl-N N'-diphenyl-

Match Factor CASH

89.5 | 611-92-7

0.4535 | N, N-Diethyl-N N diphenylurea

§8.2 | 35-58-3

+ TIC Scan MixE_50 metal swab 01.D

x10 7|

2.51
2.25

Counts

Components

Component RT

Compound Mame

Match Factor CASH

0.2576 | Methenamine

80.8 | 100-570

0.3320 | Benzene, 1-methyl-2, 3-dinitro-
0.5971 | Butyl citrate

787 77841

0.100

0.200

0.500

0.600 0.700 0.800

0.900

. .1.000. .
Acquisition Time (min)




A

Vybusnina extrahovana z pudy — extrakce 3g pudy v 1,5 ml ethylacetatu po
dobu 5 min a nasledné analyza kapaliny pomoci sondy s kulovym hrotem.

nalyza vybusnin

+ TIC Scan SBlk_02.D

10 5
2.251
2,

1. 751
1.5
1.25
1
o.75
0.5
025
o_

Counts

System Blank
“no injection”

0.100 0.200 0.300 0_.400 0.500 0.600 0_700 0.800 0.900 _ 1.000 __ _
Acquisition Time {min)

+ TIC Sc
210 57
2 25

>
1.75
1.5
1.25

1
0O.7S
0.5
0.25
o

Counts

an BlkP_02.D

Probe Blank
(cleaned in hexane)

T

0.100 0.200 0.300 0.400 0.500 0.600 0.700 0.800 0.900 . 1.000 _ )
Acquisition Time {(min)

+ TIC Sc
x10 5
2.5
2.25-
2_
1.75
1.5+
1.25-
1
0.75-
0.5

v
L —
=
=
=]
(]

an Blk_Scil_P_01.D

Soil Blank
(extracted 1.0 mL EAT)

0.25

™

0.100 0.200 0.300 0.400 0.500 0.600 0.700 0.800 0.900

. o
Acquisition Time (min)



Analyza vybusnin

Vybus$nina extrahovana z pudy — vzorek pudy spikovany
smesnym standardem o koncentraci 50 ppm.

+ TIC Scan MixA_50_Soil_01.D

Components
P—'; x10 5 Componert BT Compound Mame Match Factor CASH
g 0.1675 | Benzene, nitro- 733 |58553
O 6 - 0.2196 | Benzene. 1-methyl-4-nitro- 79.2 | 99-99-0
g 0.3027 | Benzene, 1,3-dinitro- 86.2 | 99650
S5 E. 0.3100 | Benzene, 2-methyl-1, 3-dinitro- 545 | 6DE-20-2
= Benzene, 1-methyl-2 4-dinitro-
4 0.4231 | Benzoic acid, Z-ethylhexyl ester 85.2 | b444-75-7
0.4300 | 2-Butanone, 1,1, 14rflucna- 77.3(381-384
31 0.4814 | p-Toluidine, 3,5-dinitro- 95.7 | 19406-51-0
0.4858 | Benzenamine, 3,5-dinitro- 81.2| 618871
2- w Benzenamine, Z2-methyl-3. 5-dinitro- 79.5 | 38572-78-2
3 =
1- e ﬁ
. =
A | s M | | | | |
0.100 0.200 0.300 0.600 0.700 0.800 1.000
Acquisition Time (min)
+ TIC Scan MixB_25_ Soil_01.D
£ x10° -
g 81 Components E
o 74 Componert RT Compound Mame Match Factor o
0.3797 | Diphenylamine ?’
61 0.4557 | Urea, N.N'dimethyl-M,N'diphenyl- 952
54 0.4830 | N,N"-Diethyl-N,N-diphenylurea 5950
4] 0.5027 | Benzenamine, Z-nitro-N-phery- 922
0.5925 | Benzenamine, 4-nitro-N-pheryl- 85.0
3 06657 | 2-Maphthalenal, 1-{phenylazo}- 875
2 0.8066 | Benzenamine, 4-nitro-M-{4-nitropheny)- T22
1 N\__/j .
n

0.100 0.200

_1.000_ ]
Acquisition Time {min)



Chromalogram

Analyza vybusnin (HMTD)

- I M
+ TIC Scanmn HMTD_25 01.D
2 x10 4| 0. 98
5 Hexamethylenetriperoxidediamine HMTD
S 3 ) 28366-9
2.5-
2_
1.5 0.0820
Acetonitrile
1+ 75-05-8
WA
0.5 N WWMW\—\
3 I' R
[l “'_"m_"\/.r[/ mmwj*{w | W“-"""‘"ﬂh“WhW=ﬁmw-ww—ﬁummﬂ-w_w
0.100 0.200 0.300 0.400 0.500 0.600 0.700 0.800 0.900 1.000_ ]
Acquisition Time {min)
|lon Pesks - 0 M |Spectrum - 7 M
Component RT: 0.3458 Component RT: 0.3493
2 x10 4 ( 10 2]
= x 3 I|l.'n, TIC 12 x 85.0
5 I\ S - 45_0
5 / x Component 3
2 . 0.8
1 f-' ﬁ\_ 45.0 0.6- 580 72.9
| i ' 0.4
0 . e ST ) 176.1
0.34 0.35 0.36 037 439 | 0.2- ‘ | ‘
Acquisition Time (min) o ol ol . | | |
BIC Peak= > I X Il II|I lIL ' 'Il1|}'ﬂ 145.0 1682.0
EIC Peaks -0.24 :
" 3 M 1 58.0 176.0
£ x102) AN -0.4
o i ’ | 73.0
& s ,,z’f"""’".-""*'\.\“'-- 450 0.6
2 A TN 429 -0.8, 45.0
S S — 42.0 14 88.0
- N o079 e
0 — 1 — - -1.2-— F T = I I I I I = T
0.35 0.355 20 40 60 80 100 120 140 160 180 200 220
Acquisition Time (min)

Mass-to-Charge (m/fz)



Ch

__Analyza vybusnin (HMTD)

.(-J-Omponent RT: 0.3497 -
+ TIC Scan HMTD_25_01.D £ x10 4| Tic
_E x10 4| 0. 98 § 3.4 [component |
5 Hexamethylenetriperoxidediamine 3.2
S a 28366-9 31 [45.0 ]
7 2.8 44.0
2.6 { [2z08.0 |
2.51 Analyza HMTD pomoci 241 se-0
21 QuickProbe L2 f
1.5 0.0820 e
Acetonitrile 1.2
1
0.8
0.6 Y
0.4 T
. . . o.24+ /\\\ T
0.400 0.500 0.600 e 535 o3ss 036 o365 0.7 min)
HBrmnisitican Timesa frmind T
+ TIC Scan HMTD_25.D lon Peaks B
2 4106 Component RT: 6.0938
c o 5]
3 3 £ "12 5
© 28 8 Component
2.61 Analyza HMTD standarnim GC/MS: nestabilita HMTD o
24 vede k neprikaznému vysledku 3.51 73.0
2.2 3. '
2. 440
18 251 88.0
1.6+ 2 MPUS" |
1.4 ‘ 15
1‘12_ 1]
6.0938 051
0.8/ L' Hexamethylenetriperoxidediamine ‘
0.6- 283-66-9 0 T
0.4- 6.2
02 Acquisition Time (min)
n
2.500 3.000 4.000 5.500 6.000 6.500 7.000 7.500 8.000 8.500 9.000 9.500

3.500

4.500 5.000

Acquis?t?d%?ﬂ me (min)



Profilovani terpenu — TSP sonda

a-Terpineol Sugiol

Fenchol

D-Limonene

1 S

Aristolene a-Bisabolol

A-9-Tetrahydrocannabivarin

% Cannabinol

g

4189

——04321—

Pro pouhé zjisténi THC ve vzorku je
vhodnéjSi davkovani pouhym stéerem
rostliny kulatou sondou.

0.02 0.10 0.20

0.80

(:‘ HPST

0.30 0.40 0.50 0.60 0.70



Carry Over

800000 1

V pripadé predavkovani je vidét carry-over v
nékolika nasledujcich blank analyzach.

Abundance Cannabidiol

5000000

4000000 1

octadecanoic acid

3000000 1

n-Hexadecanoic aci

2000000 {
THC

1000000 §

0.10 0.20 0.30 0.40 0.50 0.60

7000007

600000

50000017

4000007

300000

2000007

1000007

0

Cannabidiol

Blank 1
Blank 2
Blank 3
Blank 4
Blank 5
Blank 6
Blank 7

LI LB I | T ] rrr.
0.70 0.80 min
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Screening potravinarskych vyrobku

+ TIC Scan absinthe_4-10-19_04.D

% x10;7 Dehydroabietic acid (94.1) £ Abietic acid (96.9)
O $ letic acl :
28 D /
2.6- |
241 p-Anisic acid, 3,4-dichlorophenyl Methenolone (73.7)
227 ester\84.5) ) Absint obsahuje extrakty ze tfi
2- Vinyl trans-cinnamate (92.3) §j§ hlavnich rostlin: pelynék, zeleny
18 T anyz a sladky fenykl. Thujon
16 Anethole (98.4) | B vzhledem k predpistim v USA
(fennel, plants - mild psychedelic (organic acids) 3, T ,
il effects) 2 . neni pritomny.
12- T %
1 Eugenol (67.4)
(terpene found in absinthe;
0.8- ) )
concentrated in clove oil)
0.6-
0.4- , |
02- iy \‘ ‘- ' s § X : - o M) .
0.100 0.150 0200 0250 AEEOSOA\ 0.350 . 0.650 0.700

L



Screening potravinarskych vyrobku

Olivovy olej ze San Antonio
Tyrosol acetate

(76.3) Valley. Moznost vyuziti pro zjisteni

+TIC Scan Oil_sample_2_DP_4-26-19_07.D Squalene (98.7) autenticity a stari.
£ x10 74 : . . 8 @ (natural product
3 4 cis-Vaccenic acid —» ] ( g )

2: (98.6)

24l (fatty acid 18:1n-7)

3.24

3,

2.84

2.6+

2.4 . .

2.2- Hexadecanoic acid

2

5 (97.5_)_ |

161 (Palmitic acid)

1.4

1-?* Gamma-sitosterol (96.8) (phytosterol)

0.84 §

0.6 vV 3 5 o S

041 5 2 88 R 3 gz R 8 8 5 S 5 B S = e 38

2 3 55838 888°¢ S35 L0 2 ¢ 2 85 58

0 2 3

350 0400 0450 0500 0550  0.600 0650 0700 0750  0.800  0.850  0.900 0950  1.000  1.050 1100  1.150
Acquisition Time (min)
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Dvoukanalové usporadani

Systém je mozné konfigurovat v tzv.
dvoukanalovém usporadani a pouzivat tak i
pro standardni analyzy na klasickych
kolonach.

MS




Dvoukanalové usporadan

+ TIC Sc.
2 x100

g 1.25
1.2
1.15
1.1
1.08
1
0.95
o9
o.85
o8
0.75
0.7
o.es
o.e
o.55
o.s
0.45
0.4
0.35
0.3
0.25
0.2
0.15
0.1
o.05
o

- TIC Se

x10 %
1.3

y

1 4

an Oxycodone Tab_02.D

Oxycodone
14.977

9

DEVUSENURS
s

Tablet Scraping into ALS vial with MeOH
Comg X
ComponentRT Compound Name Match Factor CAS# Library File Best Hit
94794 n-Hexadecanoic acid 852 |57:10:3  NIST20L
12.3727 | Octadecanoic acid 782|57-114  NIST20L |1]
14.9777 | Oxycodone NIST20.L
N-Hexadecanoic acid Octadecanoic acid
9.479 12.372
N S S /L A

\ \

3.500

4.000

0.050

an Oxy_tab_0ZB.0D

4.500 5.000 5.500 6.000 6.500 7.000 7.500 8.000 8.500 9.000 9.500
Tablet Scraping on rounded probe
[X]
g?.mponem Compound Name Match Factor CAS# Library File Best Hit
05503 | n-Hexadecanoic acid 894 57-10-3 | NIST20L
0.6049 | Octadecanoic acid 847|57-114 |NIST20L
Oxycodone 947 76426 | NIST20L
N-Hexadecanoic acid
| Octadecanoic acid
- L . N . e ‘I‘V“:‘}\ WA .
o 100 0150 ©.Zoo ©0.250 o0.300 ©0.350 o400 ©0.450 o.500 6850 0660 0. 650 ©.700

10.000 10500 11.000 11.500 12.000 12.500 13.000 13.500 14.000 14.500 .1

A2RioATRRE (min)

- Oxycodone
0.769

o 850

©0.750 ©.go0

R uisin S Fihe (mim

CUHpsT
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Dvoukanalové usporadani

an Lemon_Orange_Cannabs_01.D

s +
d
0
0
a

x10 5

ount

10.531 11.365
THC CBN

C

15% Lemon/Orange oil extract spiked with
50 ppm CBD, 100 ppm THC, 100 ppm CBN

Match
Factor

96.3

ComponentRT « Compound Name

CAS# Library File BestHit
13956-29-1 [

CBD
9.241

NIST20L
SWGDRUG

521357 | NIST20L

92419 Cannabidiol
105313 | delta-9-Tetrahydroc.
11.3658 | Cannabinol 97.

bl

I\ ;)

1 L !
3.000 4.000 5.000 6.000 7.000 8.000 9.000 10.000 11.000 12.000 13.000 14.000 15000 16.000 17.000 18.000 19.000 20.000 21.000 22.000 23000 ;28 -PO0% (min)

0000 susus NNNN LLLWL A20d 000G 0000 NNNN 060
dDNIOB-NIOBNNIONUNIODINIOBUNDIADONIONNNDOOONDO®

L 15% Lemon/Orange oil extract spiked with
s 50 ppm CBD, 100 ppm THC, 100 ppm CBN
s Com, %]
::: ComponentRT = ﬁ:ﬁzﬁund r::f:r CASE Library File BestHit
5 0.7821 | Cannabidiol 93913956291 [ERELON
s 0.8233 | Dronabinol | 958 1972083 | NIST20L |
2 08508 | Cannabinol 971 521357 | NIST20L

5

: CBD P4 CBN

i 0.782 | | 0.850
\

12

1

: I
o.e /

o.a AW /\/\/ PR Wl vl N

A s U

©0.050 ©.100 ©0.150 0200 0250 ©0.300 0350 0400 0450 0500 0550 0600 0650 0700 0750 0800 0850 0800 08950 10600 1050 1.100 1.150 1.200 1.250 1.30Q_J. 380 1 400
Quittlon 'R (min)
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