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Related product : Mass Spectrometer(MS)

Introduction

As the performance of mass spectrometers has improved, the demand for differential analysis of trace components in materials
has increased. To address this trend, we have added a new differential analysis function to msFineAnalysis, our automated
qualitative analysis software specifically designed for GC-HRTOFMS data. In this work we used msFineAnalysis to compare Vinyl
Acetate Resins that were measured by using Pyrolysis (Py)-GC-MS.

Analysis detail

Two commercially available Vinyl Acetate Resins (adhesives) (A, B) were used as samples. In order to conduct statistical
analysis, GC/El measurements were performed for n=5. As the condition for differential classification, p-value (an index: the
smaller the p-value, the higher the statistical reproducibility) =5% and fold change (intensity ratio between samples ) =1.5 were
used to perform differential analysis by using msFineAnalysis. The Table 1 shows the measurements condition details.

Table 1. Measurement and analysis conditions

Py-GC-MS
Pyrolyzer EGA/PY-3030D TOFMS JMS-T200GC (JEOL)
(Frontier Laboratories Ltd) lonization El+:70eV, 300pA
Mode Single shot Fl+:-10kV, 6mA,
Furnace 600°C Carbotec-5um (CarboTech)
Gas Chromatograph 7890A GC Mass Range m/z 35-600
(Agilent Technologies, Inc.) msFineAnalysis (JEOL)

Mode

Column

Oven Temperature

Carrier flow

Split mode (100:1)
DB-5msUlI
(Agilent Technologies, Inc.)
15m x 0.25mm, 0.25um
50°C(1min)-30°C/min
-330°C(1.7min)
He:1.0mL/min

Mode
Number of data
p-value

Fold change

Variance component analysis
n=5
=5%

215

JEOL Ltd.

Gertain products in this brochure are controlled under the “Foreign Exchange and Foreign Trade Law" of Japan in compliance with international security export control. JEOL Ltd. must

provide the Japanese Government with “End-user’'s Statement of

to be exported is in this category, the end user will be asked to fill in these certificate forms.

urance” and “End-use Gertificate” in order to obtain the export license needed for export from Japan. If the product

Copyright © 2021 JEOL Ltd.



Results

Figure 1 shows a screenshot of the differential analysis results for the vinyl acetate resins by using msFineAnalysis. In total, 125
peaks were detected. The breakdown of the differential peaks are: 10 peaks that are characteristic of Sample A (peak ID [024]

Diethylene Glycol Dibenzoate, etc.), 15 peaks that are characteristic of Sample B ([016] 2,2,4-Trimethyl-1,3-

pentadioldiolMonoisobutyrate, etc.), and 42 peaks did not show a difference between sample A and B. Additionally, there were 58
peaks that were judged to have no statistical reproducibility (gray in volcano plot, “other” in classification results).

Chromatogram

Top: GC/EI(TICC/compound peak), Bottom: GI/FI

The color of the compound peak reflects the results of
difference judgment

Blue = Strong with Sample A

Red = Strong with Sample B
Yellow = No intensity difference(<2 times)

Volcano plot
X axis: Log2(fold change)

Blue = Strong with Sample A
Red = Strong with Sample B
White = No intensity difference(<2 times)
Gray = Low reproducibility

Y axis:-Log10(p-value)
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[(MPH 073 380 9810913 BOny >4 0.000_|2-Pentene, 24-dimethyl- 767 WA CTHI4 10 none 9810900 013 |oee 100 767 2-Pentene, 24-dimethyl- 7 H14
WPV 131 149 8805213 | BOny -~ 4 0000 | Propanoic acid, 2-methyl- 315 N/A CAHBOZ 0 none 88.05188 025 |N/A 0 815 Propanoic scid, 2-methyl-  C4 BB 02
L 135 064 11410298 BOnly >4 ogoo |- - - rHu4o 10 none 11410392 093 |oss 91 655 2-Butanone 3-methyl-1-pher C11 H14 D
w7 229 065 12811761 AOnly <-4 0018 |- . | N = = : 547 Isoamyl lactate C3HI603
mlCH 229 438 12811875 BOnly =4 0000 | Propancic acid, 2-methyl- 2+ 758 N/A  C12H2402 10 - -] - 100 782 Hexane, 2,3-dimethyl- camlg
T 241 067 12811914] BOnly -4 o001 |- - - CEHIsO 10 nome 12811957 043 | 04 697 Glutaric acid, 3-methylbut-2+ C27 H50 04
L 247 339 10604018| BOnly >4 0000 |Benzaldehyde 263 N/A  CTHEO 50 none 10604132 112 forz E 863 Benzaldehyde CTHEO
[ 247 584 1D6060S4 ACnly <-4 0005 | Ethanol 22'-owybis- 687 N/A  CAHI003 00 none 10606245 <1 o 80 507 Ethanal 22'-ouybis- caHI003
0 262 065 12811899 | BOnly >4 ooz0 |- - - cBHIEO 10 none 12811957 057 |os6 90 704 2-Buten-1-ol, -methyl-, acet CT H12 02
w00 361 061 15006636 A<B 072 0033 - CoHI0 02 50 none 15006753 117 |ose 5! 540 2-Pentyne-15-diol, 15-diphe C17 H16 02
wTH 362 092 13200276 AOny <-4 0001 |- . - cloHi2 50 nene 13209333 060 078 7 556 3-Pyridinecarboxaldehyde, ox C6 HE N2 O
m P 397 160 13806767 | BOnly >4 0000 | Ethanol, 2-phenosy- 780 N/A  CBHI00Z 40 none 13806753 014 |ors ki 780 Ethanal, 2-phencsy- C8 H10 02
[ 392 310 15109502 ACnmly <-4 0000 | Triethylene glycol 235 NA  CEHISO4 a5 +H 15109649 <146 085 5] 235 Tristhylene glycol CHHIA 04
w7 204 064 19815061 BOnly -4 o001 |- - - CzH2202 20 none 19216143 182 |nma 100 601 5-Octen-d-one T-methyl-  COHIGO
mlTH 455 3407 21797805 A<B 073 0004 |Propanoic acd, 2-methyl- 3 752 N/A  C12H2503 05 +H 21717982 77 |osz 100 752 Propansic acid, Z-methyl-, 3- C12 H24 03
w T 466 7928 217.17826| A<B 126 0000 |Propanoic acid, 2-methyl- 3 880 N/A  C12H2503 05 +H 217.17982 156 |osr 100 280 Propanaic acid, 2-methyl-, 3- C12 H24 03
[ 502 104 19207570 AOnly <-4 0001 |- : - ClH1203 60 none 19207810 240 |N/A 100 870 Diethylene glycol dibenzoate C18 H1805
m 7] 523 092 18209653 | BOny >4 0000 | Bthanol, 2-[2-phenoxyetnoxy) 862 N/A C10H1403 40 none 18209375 278 n/A 100 859 Fthanal 2-(2-phenaxyethoxy] C10 H14 03
u 0 598 3800 21109506 ACnly <-4 0000 |- : - eH1BNIO3 50 none 21108514 008 |os8s 100 723 Benzeneacetic acid, a-ovo-, & C10 H10 03
w7 653 055 22811201 AOny <-4 0017 |- - - cisHis02 80 nome 22811448 st Joss 100 571 Ethanane, 2-{diphenylhydraze €26 H20 N2 ¢
w7 608 1656 25512155 AOnly <-4 0000 |- - - CUIHITNZO4 50 nene 25512136 019 |ogo 100 774 242-[2-Methoxyethoxy)ethos €14 H20 05
ml7F 239 140 27216002| BOnly >4 0000 |Oxybispropane-12-diyl) dibe 285 N/A  C20H2205 00 - - ) - 100 285 Benzamide, N-propyl- CI0HIZND
ml7E] 242 136 34315646| BOnly >4 0000 |Oxybisipropane-12-diyl) dibe 916 N/A  C20H2305 95 +H 34315400 246 [n/a 100 916 Ouybis(propane-1,2-diyl) dibe C20 H22 05
[ 845 5457 31411463 AOnly <-4 0000 | Diethylene glycol dibenzoste 876 N/A  CIBH180S 100 none 314711488 025 063 100 876 Diethylene glyeol dibenzoate C18 H18 05
'm 917 2203 35015128 AOnly <-4 0000 |22-(Ethane-12-diylbis(oxylt 916 N/A  C20H23 06 95 H 35914891 236 |09 100 916 22-(Ethane-1.2-diylbis(oxy)Jt C20 H22 06
Andlysis Method | Default Re Reser
Peak List Judgement Result

The color reflects the results of difference judgement
Blue = Strong with Sample A

Red = Strong with Sample B
Note: Only peak of difference are shown.

A only, A>B, A=B, A<B, B only.

The ones with high reproducibility are classified into

The ones with low reproducibility are classified into others.

Figure 1. Screenshot of msFineAnalysis
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Figure 2 shows a screen shot of individual compound analysis result for peak ID [015]. The first library search candidate (similarity
857) indicated 2,2,4-trimethyl-1,3-pentadioldiisobutyrate (C;¢H3,0,: molecular weight 286). However, since m/z 217 was detected
as the base peak in the FI mass spectrum, it was decided that it is more likely the protonated molecule [M+H]* for the second
candidate (similarity 755) of 2,2,4-trimethyl-1,3-pentadiol Monoisobutyrate (C,,H,,05: molecular weight 216). Consequently, the
second candidate was selected as the result appropriate choice for the integrated analysis. This example shows that using EI/SI
data together, msFineAnalysis makes it possible to obtain highly reliable results.

Integrated analysis Library search results Mass spectrum of Mass spectrum of library DB
results measurement results
Compound (ID: 015, RT 4.55 min, Class: A < B, Area: 7432642, Height: 7533623, Link: v, IM (m/z): 217. 7805)
IM Analysis | Library Sefirch | Identification Result
IM Analysis {m/z 217.17805) Library Search Description
Calculated  Mass Error  Isotope Adduct/ . - Reverse
#  Formula DBE miz [mDal R Coverage Loss #  Library Name CAS| Similarity e Lib.RI[iu] Formula DBE MW  Coverag
[] AD1 C12 H2503 05 217.17982 -177 093 100 +H L02 Propanoic acid, 2-methyl-, 3-1 T7-68-9 755 779 1274 C12H24 03 10 216 100
O L01 2,24-Trimethyl-1,3-pentanedi bed6-50-0 857 857 1588 C16 H30 04 20 286 100
O L03 Propanoic acid, 2-methyl-, 2-«  7p367-31-0 675 686 1373 C12H24 03 10 216 100
(] L04 2.2 4-Trimethyl-1,3-pentanedi 846-50-0 661 1588 C16 H30 04 20 286 100
O LO5 Propanoic acid, 2-methyl-, he 349-13-5 658 1247 C11H22 02 1.0 186 94
] Analysis using anly IM Detaction Compound
Molecular Check: EI (ID: 015, RT: 4,55 min, Formula: -} }
s 150 Library Result (Detail)
L02, Similarity: 755, Library Name: Propaneic acid, 2-methyl-, 3-hyc.. Library Name: Propanaic acid, 2-methyl-, 3-hydroxy-.
El mass spectrum ® @ [y Nan
1.00] Library: replib
z 100 il - CAS#: 77-68-9
g Formula; C12H2403
£ 56 89 MW: 216
0307 o] 43 o oH Exact MW: 216.17254
NIST#: 466188
| | U | | o a3 173 Comment: NIST Mass Spectrometry Data Center
0. Uy ' n 1 . 1 ; - 1 . . 27 ‘ | Hll i 97 111 126 | 155 Synonyms: 4
50 75 100 125 150 175 200 225 0 il a— T 11 2.2 4-trimethyl-, 1-isobutyrate
e 50 100 150 2 3-Hydroxy-2.2 4-trimethylpentyl 2-methylpropan
miz 2 ramnanent Af Tavanal
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(2) Advanced
Isotope Matching (S} Isotope Matching El Fragment Coverage (Formula: C12 H23 03) Mass Error
Isotope Matching: 0.93 108 1 os Formula DBE
| sotope Matching Isotope Intensity Threshold [%] 0.10 Y ed 1.0 [mDal
W Observed . C4HT O m/z: 39.02281
W Calulated Matching Threshold (Good) 080, 305 C3H3 25 i1
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= 0503 ?C-ﬂa 6 H11 m/z: 43.05403
: 2 pr | 998811 C3HT 05 -0.20
1 gf 5! Wz aza1 12 m/z: 5505413
25 | 3 | 5 |67 GUSH15C8 H15 @B H17 03| ([ C4HT 15 -0.10
oo L AL b | se0ei7e
A | " 50 100 150 cave 10 -0,
) M M1 MeZ Me3 Med MeS w m/z 60.06376
Isotope pattern Accurate mass analysis results of El
confirmation fragment ions
Summary

The differential analysis function of msFineAnalysis Ver3 enabled us to easily obtain the differential information between two
Vinyl Acetate samples. Also, because El and S| data are analyzed together, msFineAnalysis produces highly reliable qualitative
analysis results that can be quickly evaluated by the analyst. And finally, this software in combination with GC-HRTOFMS is
especially effective for pyrolysis methods in which many of the compounds produced are not registered in library databases.
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