A simplified sample preparation technique for the analysis of odors coming from
shirts using MonoTrap and TD-GC-MS-Olfactometory
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Introduction:

After wearing a shirt for a day it starts smelling. This is a consequence of that the perfumed fabric softeners are disappearing during the
day and the concentration of our body odors in the shirt increases. To study this effect, we wanted to develop a new method for the
analysis of these odors. MonoTrap is an excellent tool to adsorb the volatile components (polar, hydrophilic, hydrophobic, nitrogen
component, organosulfur components etc.) and targets are extensive.

What is MonoTrap: Monolithic Material Sorptive Extraction (MMSE)

MonoTrap is made of pure silica and it is having a porous monolithic structure (including meso-pores) resulting in a large surface area.
When the sample passes the pores of the silica monolithic structure, compounds are trapped by the ODS groups (which are bonded to
the surface) or they are trapped by the activated carbon (or graphite carbon) present inside and outside the structure.
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and come in contact with extracted samples by MonoTrap-TD very
efficiently. Therefore, a high desorption temperature is not needed.

% P::tivated Garbon

8 & Active Carbon

‘ () Sample

.. 0ODS Functional Groups

DS

Activated Carbon

MonoTrap-TD and it’s monolithic structure. | | lustration of adsorption by MonoTrapTM

Instrumentation and conditions:

Expe"mental ] TDex II Desorb: temp 200°C, time 5 min, rate 10 °C /sec
H Thermal Desorption split 1:5 (desorb flow 5 mL/min, split less)
_ - Injector temperature : 250 °C
l III ff |‘ Cryo-trap: -150 °C to 250 °C (rate 50 °C /sec)
I Flow : 1.6 mL/min
GC/MS: GC-2010 and QP2010* (SHIMADZU)
Oven program: 40°C(5min)—6°C/min—250°C (10min)
Column: InertCap Pure-WAX (0.25mmx30M 0.25um)
lon source : 200 °C
Inter face: 250 °C
TD Glass Tube I II;/Ihass ra.nge: 28.8-600 amu
aser:
MMSE-Sampling Line Temp: 300 °C
(Tedlar®Bag) GC/MS-O Make up gas: 5mL (He)
Results

1. Comparison with before and after wearing. (Body odor origin)

2. Lingering scent of fabric softener. (fabric softener odor origin)
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5.0 1.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0 21.5 30.0 32.5 No. ratio Intensity
1 v-Amylbutyrolactone | Heavy sweetness. 0% M-M
- O 2 Lilial Detergent Soop 3% H-H
_ N \/ 3 y-Decalactone Sweet Peach 2% M-M
. i N 4 Ambrox Fresh floral. 28% M-L
] o - ~ 5 Muskalactone Sweet Stach 32% H-L
o - L 6 | 5-Cyclohexadecenone Citras 64% H-L
IATTMRAR LN Conclusion:
R e e oo ; 1. Using MMSE, it was simple to confirm that the fabric softener scent
Table 1: Examples of odor compounds component was decreasing after wear.
Peak|  compound | Aroma charactor |  ~rOM3 2. Odor compounds were adsorbed effectively to the MonoTrap .
o ntensity 3. By using MonoTrap, sensory analysis was also able to do stinking thing
1 Hexanal smelling of grass High " _ ’ I
2 Octanal pungent High quality by enough sensitivity.
3 Nonanal Sour High
4 Decanal Dog food High References: .
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*L=Low, M=Middle, H=High
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