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The Emerging Issue in Food Safety

ETHYLENE
OXIDE

‘ What is Ethylene
Oxide?

Ethylene oxide (EtO) is extremely
effective in the disinfestation or
disinfection of dry food
commodities.

In some countries, EtO fumigation
has been implemented to reduce
the risk of sesame seed
contamination with Salmonella
and other fecal bacteria.

However, it is highly carcinogenic,
mutagenic, and genotoxic to living
beings.

‘ A Hot Topic of
Concern

Since 2020, the detection of EtO has
resulted in thousands of food recalls
across several countries. Examples include
noodles, confectionery, nuts, bakery
products, and ice cream. In fact, the EtO
incident is one of the biggest food recall
operations in EU history.

The Solution: Liquid Injection
or Dynamic Headspace Injection?
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‘ Sample
Preparations

SAMPLE: SESAME SEEDS

LIQUID DYNAMIC HEADSPACE
INJECTION INJECTION

5000 mg of sesame 1000 mg of sesame
seeds sample + 10000 pL seeds sample + 1000 pL of
of diluent (Acetonitrile), diluent (Acetonitrile),

mix well and vortex for mix well and vortex for
15 minutes 15 minutes
Centrifuge for 5 min at Centrifuge for 5 min at
5000 rpm at 10 °C 5000 rpm at 10 °C
Remove 5000 pL of
supernant from above
solution, transfer it
into 15 mL of Tarson tube
Add cleanup reagent and
vortex for 5 minutes
Centrifuge for 5 min at
5000 rpm at 10 °C
Remove supernatant from Remove 100 pL from
above solution (matrix blank) above solution,
and proceed for analysis transfer it into 20 mL

HS vial and proceed for analysis

Validation Results For
Liquid Injection GC-MS

GCMS-TQ8050 NX with Liquid
Sampler, AOC-20i and AOC-20s

® Backed by durable hardware, robust
design, and reliable operation,

= Shimadzu GCMS-TQ8050 NX delivers

trace-level analysis with high accuracy.

® AOC-20i and AOC-20s enable robust
automated analysis with flexible
sample handling of up to 150 vials.
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EtO 2-CE

Reproducibility 7.7% (n=6) 9.4% (n=6)
Spiked Recovery
Test at 10 ppb 73% (n=3) 85% (n=3)
Sample Preparation .
. 35 -40 min

Cleanup Reagent / QUEChERS
(e required

Meeting EU-MRLs

Validation Results For
Dynamic Headspace Injection GC-MS

GCMS-TQ8050 NX with Headspace

Sampler, HS-20 NX Trap

® The performance excellence,
operational efficiency, and
compliance ease of HS5-20 NX have
made it a powerful solution for
volatile component analysis,
whether in research or quality
control laboratories.

EtO
Area(x100,000) T o000
r2=0.999 2ol Overlay- LOQ 410 ppb
B 10to 50 ppb 0.954
40 "
304 ': 083
. , 00
2.04 1o 07
1.4 05 E
T —— N
10 20 0 o Conc. o - = e rs A
2-CE
Area(x10,000) 1.000) (1,000
r2=0.997 .+ Overlay—10to 50 ppb "1 LOQ-10ppb
1.54 ° |
] - : ¥ :
1.04 : ] \
0.5 = o
e — I oo
0 10 20 30 40 Conc. BRSSPI BRSSP
Calibration curve, overlay of linearity standards and
chromatogram of LOQ solution
EtO 2-CE
Reproducibility 2.1% (n=6) 4.9% (n=6)
Spiked Recovery
1% (n= 121% (n=3
Test at 10 ppb 91% (n=3) b (n=3)
Sample Preparation .
. 20 - 25 min
Time 0-25
Cost Cleanup Reagent / QUEChERS NOT
required

Meeting EU-MRLs

Benefits of
Dynamic Headspace Injection

The Next Level of Analysis with HS-20 NX Trap

® Ultra-low carryover for excellent reliability
e High quality results every time

e Super short transfer line for consistent results

e Automatic overlap for high productivity

The Ultra-Fast GCMS TQ-8050 NX

e Ultra-High sensitivity with ultra-fast
speed

® Proprietary UFsweeper™ technology
for trace analysis

® Exceptional reliability and robustness

® Minimized contamination and
maximized uptime

Evaluation of
GC Injection Method

PROS AND CONS

LIQUID DYNAMIC HEADSPACE
INJECTION INJECTION
EtO and 2-CE can be EtO and 2-CE can be
measured at 10 ppb LOQ measured at 10 ppb LOQ
concentration concentration

Preferred method - More
straightforward with less
matrix interference

No additional accessory is
required

No additional clean up

No derivatization is required required

Dynamic headspace is an

May require sample clean up additional accessory

May still introduce matrix
into injection system after

clean up
e S
High matrix effect may .-
require matrix match L i
calibration R i'l'. _

R

Matrix may have interferences I h - ]

when heated at high temperature [ ] '- . ]

in the injection port leading to T
false quantitation Scan here to access

full application note

For Research Use Only. Not for use in diagnostic procedures.
This publication may contain references to products that are not available in your country. Please contact us to check the availability of these
products in your country.
Company names, product/service names and logos used in this publication are trademarks and trade names of Shimadzu Corporation or its
affiliates, whether or not they are used with trademark symbol “TM" or “®”_ Third-party trademarks and trade names may be used in this
publication to refer to either the entities or their productsiservices. Shimadzu disclaims any proprietary interest in trademarks and trade names

Shimadzu Scientific Instruments other than its own.

The contents of this publication are provided to you “as is” without warranty of any kind, and are subject to change without notice. Shimadzu

www.ssi.shimadzu.com does not assume any responsibilty or liabilty for any damage, whether direct or indirect, relating to the use of this publication

Shimadzu (Asia Pacific) Pte Ltd., October 2022





