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GCMS ILE SUSAMDA

Ant Teknik Cihazlar Ltd. Sti.

%ANT TEKNIK

CALISMANIN AMACI

Hindistan’da susam ve susam
iriinlerinde yapilan analizler sonrasinda,
trlinlerin islenmesi ve temizlenmesi
sirasinda dezenfektan olarak kullanilan ve

ayn1 zamanda insan sagligina zararli oldugu

bilinen etilen oksit kalintilarina rastlandigi
bildirilmistir.

Bunun iizerine gidalarda etilen
oksit kalint1 analizleri iilkemizde de
uygulanmaya baslanmistir. Etilen
oksitin yani sira, ayni amagla kullanilan
2-Kloroetanol’e kalint1 analizlerinde
rastlanabileceginden ¢alismamizda bu
madde de tayin edilmistir.

METOD VE MATERYALLER
Calismamiz, Shimadzu marka
GCMS-QP2020 model GCMS sistemi ile

yapilmgtir. Uzerinde, PTV (programmable

temperature vaporization) enjeksiyon

tinitesi bulunan GCMS’e AOC-6000 model

CombiPAL baglanarak sivi enjeksiyon

yapilmis, alternatif olarak ise kolay numune
hazirligi ve yiiksek hassasiyet sunan HS-20
model statik headspace 6rnekleme yontemi

ile Split/splitless enjeksiyon bulunan
GCMS sistemi kullanilmistir.
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KULLANILAN EKIPMAN VE
KIMYASALLAR

1. GCMS

2. Split/Splitless enjeksiyon blogu
veya PTV enjeksiyon blogu

3. Statik headspace sistemi veya sivi
ornekleyici

4. GCMS kolonu

Headspace enjeksiyon; Restek
RTX-5MS (30m x 0.25mm x 0.25 pm)
S1vi enjeksiyon; RTX-1701 (30m

x 0.25mm x 0.25 um)

5. Ultra saf su sistemi

6. Analitik terazi (0.0001 g
hassasiyette)

7. Karistirici

8. Santrifiij

9. Dimetil Siilfoksit (DMSO)

10. Siringa ucu filtre (PTFE)

11. Standartlar

NUMUNE VE COZELTILERIN
HAZIRLANMASI

Headspace yontemi icin;

Standartlar, SmL suda 50 ppb,100
ppb, 200ppb, 250 ppb olacak sekilde
hazirlanmis ve dnceden pozitif ¢ikmamig
homojenize bir susam 6rnegine
eklenerek (Spike standart), headspace
enjeksiyonlar1 yapilmistir.

Numune hazirligi ise, 1 g tartilan
numunenin 5 mL suda homojenize edilip
headspace enjeksiyonu seklindedir.
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Sivi enjeksiyon yontemi icin;

Standartlar, DMSO’da 50 ppb,100
ppb, 200 ppb, 250 ppb olacak sekilde
hazirlanmig ve énceden pozitif
¢tkmamis homojenize bir susam
ornegine eklenerek (Spike standart),
stvi enjeksiyonlar yapilmistir.

Numune hazirlhigi ise, 1 g tartilan
numunenin 100 mL DMSO’da
¢oziillip, PTFE siringa ucu

filtrasyonundan sonra sivi enjeksiyonu
celklindedir
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Sekil 1. Yiiksek Hassasiyet ve
Uzun Siireli Kararliiga Sahip lyon
Kaynagi (Patent: US7939810)
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EsSHIMADZU
Excellence in Science
GCMS-QP2020 /7 AOC-6000
Gaz Kromatografi Kiitle Spektrometre ve
CombiPAL Sivi Ornekleyici

GCMS-QP2020 NX /7 HS-20
Gaz Kromatografi Kiitle Spektrometre ve
Statik Headspace

ANALITIK KOSULLAR

AOC-6000 model CombiPAL sisteminde sivi enjeksiyon kosullari

Liquid Injection

Parameter Transition Transition
Pre Wash Station Standard Wash 1
Post Wash Station Standard Wash 1
Wash Vial Depth 40 mm
Waste Port Depth 10 mm
Sample Vial Depth 30mm
Bottom Sense Sample Vial Off
Height FromBottom Sample Vial 3 mm
Injection Mode Normal
Injection Signal Mode Plunger Down
Injection Penetration Depth 40 mm
Prep Ahead Option Disabled
Analysis

Syringe Tool Ls1
Pre Wash Cycles 3
Sample Rinse Cycles 3
Sample Aspirate Flow Rate 1puLfs
Sample Post Aspirate Delay 2s
Injector Injector 1
Injection Flow Rate 100 pL/s
Post Wash Cycles 9

HS-20 model headspace iinitesinde headspace enjeksiyon kosullari

@ Hs20 g Gc & MS Descrption

Oven Temp. :

Sample Line Temp. : 110.0 .

Transfer Line Temp. :

Shaking Level : Off

Multi Injection Count : 1

P

&

T

Equilibrating Time :

Pressurizing Time :

Pressure Equilib. Time :

Load Time :

Load Equilib. Time :

Injection Time :

Needle Flush Time :

GC Cycle Time :

2400

min

min

min

Details...
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GCMS-Sivi Enjeksiyon
J Sampler T GC @ MS Descrption

Inj. Port : PTVI Inj. Heat Port : INJ2
Column Oven Temp. : C x
bt e c
Injection Mode : Spit v/

Camier Gas : He  Pnm. Press. : 500-500

Program : Column Oven Temperature v
Flow Control Mode : Linear Velocty |
el ['155 IkPa ' Rate | Final Temperature | Hold Time A
0 - 400 5.00
Total Flow : 60 mL/min 1] 30.00 2200 15.00
Cokidar Fiow s Ui 2| 000 0.0 0.00
bt k) nan an non 2
Unoar Velocly 7.3 oRsec Total Program Time : 2600 mn
Purge Flow ; mL/mn Column
Solt Ratio [s0 ] Name DB-1701 Thickness : 025um
Length : 30.0m Diameter:  0.25mm Set
SONUCLAR VE DEGERLENDIRME
1. Kromatogramlar
250 ppb Standart Mix (SIM);
(x100,000)
b 43.00
4 29.00 r\%
10 .‘ ‘
] =
05 o /"/
o | ‘_|_\ 1 |7|_|_| o T I
3.00 3.25 3.50 375
Sekil 2. Etilen oksit (43 ve 29 m/z)
(x10,000)
7131.00 o
14900 §
20 M
10
‘\|'||"‘_|_|\\‘_||\'\‘\\' T
350 375 400 425

Sekil 3. 2-kloroetanol (31 ve 49 m/z)
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1. https://www.shimadzu.com/an/sites/shimadzu.com.an/_les/pim/pim_
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2. https://www.eurl-pesticides.eu/docs/public/tmplt_article.
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GCMS-Headspace Enjeksiyon

il is20 '/ GC @ WS Descrtion

Iy, Port SPL1 Inj. Heat Port : NN
ComnOvenTemp.: [00  |C = I — —
Injection Mede Spit v : :

;
£ &

1.00 ¢
Camer Gas : He  Prim. Press. - 500-900

Program Column Oven Temperature N
Fow Control Mode : Pressure v
: 155 | kPa Rate Final Temperature | Hold Time ~
oo S . . — 0 - 400 $.00
Total Flow 6.0 mb/min 1| 36.00 2200 500
Column Flow 0.60 mU/mn 2| 000 00 0.00
. = . al nnn nn non ¥
e packy 2 cmac Total Prograia Tine 1500 min
Purge Fow : 30 ml/min Column
it Ratio 40 Name RXI-5MS Thickness : 0.25um
i Length: 30.0m Diameter: 025mm | St
MS Kosullari
ffl Hs20 k) Gc & MS Descriotion
GCMSQP Senes
lo Source Temp. 200 | C
Interface Temp. : 220 <
Solvent Cut Time 1 Jmn Detector Voktage Relative to the Tuning Resut Pbsolute
Mcro Scan Width 0 u kV
Use MS Program Set Threshoid P ]
Group#1 - Event#1 GC Program Time 1500 min
Start Time | End Time Acq. Event Cht Ch2 Ch3 Chs Chs
(min) (min) Mode | Time(sec) miz miz miz miz miz
1 3.00 700 ISM 0.20 29.00 4300 4400 31.00 27.00
T e e e e e v e e e e e e e e e e e e e et v e e e e e e e e e e e e e e e e e e e e e e e e e v e e e v
2. Kalibrasyon Egrileri (Headspace’de)
Area
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Sekil 4. Etilen oksit (R2=0.999)

=
g

250000

200000

150000

100000

50000

e e ) A S ey —
0 250 500 750 Conc.

Sekil 5. 2-Kloroetanol (R2=0.997)

Ankara ve Samsun Gida Kontrol Laboratuvar Miidiirliikleri’ne desteklerinden dolay tesekkiirlerimizi sunariz.
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