
msFineAnalysis series
Data Analysis Software

Scientific / Metrology Instruments
GC-MS integrated qualitative analysis software

Designed specifically for JMS-Q1600GC, JMS-TQ4000GC, JMS-T2000GC

Auto-analysis software for data acquired by electron ionization/soft ionization



msFineAnalysis series software for automatic  integrated qualitative analysis of GC-MS data
~ You no longer have to only rely on library DB searches for qualitative analysis! This software adds a new concept that combines EI and soft ionization data~

①  Library DB search re sults produce multiple similar candidates, not a single candidate.

② Unregistered compo unds cannot be identifi ed by library DB search.

③ More sophisticated  analyses take time.

Conventional Analysis Workflow

EI Data

Library DB Search

Chromatogram Peak detection 

Analysis Result

Solutions offered by msFineAnalysis series

Library DB search Molecular ion search

EI data Soft ionization 
(SI) data

Library DB search Automatic selection of 
molecular ion in 

SI mass spectrum

Retention index search

Molecular ion confi rmation 
in mass spectrum

Chromatogram peak detection
(Deconvolution detection or TICC peak detection)

Link each EI peak with each SI peak

Integrated analysis result

1) Quickly narrows down candidates by 
integrated analysis by combining EI data and 
soft ionization (SI) data.

2) Identifi es compounds that are not registered in 
the library DB by exact mass analysis (function 
only available with  msFineAnalysis)

3) After the data is selected, only a single-click is 
required to generate the automatic integrated 
report.

Integrated analysis workfl ow for msFineAnalysis series

Workfl ow of Exact Mass Analysis of 
 msFineAnalysis

Exact mass analysis of molecular ion

Isotope pattern matching analysis

EI fragment ion exact mass analysis used 
for further confi rmation

(library DB search result and exact mass 
analysis result for the molecular ion)

The msFineAnalysis series is an automatic qualitative analysis software that enables "integrated analysis"  by combining the library database (DB) search using EI data and molecular weight confirmation using soft ionization data.
"  msFineAnalysis iQ" is designed for low resolution integer mass data analysis, and "  msFineAnalysis"  is designed for high resolution exact mass data analysis. Each package improves analysis accuracy, shortens work hours, 
and improves work efficiency.

Problems for Conventional Qualitative Analysis
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msFineAnalysis series software for automatic  integrated qualitative analysis of GC-MS data
~ You no longer have to only rely on library DB searches for qualitative analysis! This software adds a new concept that combines EI and soft ionization data~

①  Library DB search re sults produce multiple similar candidates, not a single candidate.

② Unregistered compo unds cannot be identifi ed by library DB search.

③ More sophisticated  analyses take time.

Integrated Analysis Result Window
In the Integrated Analysis Result window, the user confi rms the results for the integrated analysis. This window shows the EI and soft 
ionization (SI) chromatograms, chromatogram information, spectrum information, library DB search, and molecular ion analysis results. 
When the user double-clicks the desired line in the analysis result list, a separate mass spectrum analysis window appears that allows the 
user to confi rm the search result and molecular ion analysis result. The user can also update the results or perform the analysis again. 
Additionally,  msFineAnalysis, which can analyze exact mass data, can also suggest the correct molecular formula for components that 
are not registered in the library database and provide partial structural information from the EI data as well.

EI chromatogram

SI chromatogram

Integrated analysis result (blue: completed analysis, yellow: several candidates)

Chromatogram information Spectrum informationIntegrated analysis result (library DB search + molecular ion confi rmation)

The msFineAnalysis series is an automatic qualitative analysis software that enables "integrated analysis"  by combining the library database (DB) search using EI data and molecular weight confirmation using soft ionization data.
"  msFineAnalysis iQ" is designed for low resolution integer mass data analysis, and "  msFineAnalysis"  is designed for high resolution exact mass data analysis. Each package improves analysis accuracy, shortens work hours, 
and improves work efficiency.

Problems for Conventional Qualitative Analysis
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Full Functionality of the msFineAnalysis Series
Two Sample Comparison Function (Diff erential Analysis) 

Deconvolution Detection Analysis by EI Data Alone

Deconvolution detection can detect trace components 
that may not be obvious in the TICC as a result of several 
component peaks overlapping and/or coelute as a single peak.
As a result, it is not necessary to create an extracted ion 
chromatogram (EIC) one-by-one manually, as was previously 
necessary. 

EI: black solid line: TICC, gray peaks: deconvolution peak 
(blue: currently selected)

SI:  green solid line: TICC, gray peaks: deconvolution peak 
(blue: currently selected)

Analysis using EI data alone is also possible.
When soft ionization sample data is not available, 
msFineAnalysis can produce an integrated analysis report in 
which the EI data is used for both the library DB search and 
the molecular ion search.

The two sample comparison function uses reproducibility of the p-value on the vertical axis and a volcano plot which indicates the 
intensity ratio between two samples on the horizontal axis. This information enables a visual confi rmation of the diff ering components 
between two samples. For example, it is possible to confi rm the component that increases or decreases by comparing the reference 
product and defective product, or to confi rm the components that are characteristic in a new material by comparing it with an 
existing material. 
After diff erential analysis between samples, the normal msFineAnalysis integrated analysis is performed for all components. 
For a two sample comparison function, it is possible to set n=1, 3, 5, for the number of measurements for each sample.  In the case 
of n=1, it is not possible to evaluate the statistical reproducibility. However, it is possible to confi rm which components are diff erent. 
This function allows the user to do sample comparisons even when it is not possible to acquire more than one measurement for 
each sample.

EI chromatogram

SI chromatogram

Diff erential analysis result Integrated analysis result

Volcano plot

EI chromatogram EI chromatogram

SI chromatogram

Integrated analysis result
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Specifying an 
observed ion 
or neutral loss

Extracted 
components 
containing a 
specifi ed ion 
or neutral loss
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ライブラリー検索

観測した
EI マススペクトル

Isotopic patterns of
molecular ions observed

Formula Candidates

類似度：Poor

類似度：Good

EI マススペクトルに対してライブラリー検索を行い、
類似度による定性分析を行います。

みつけた分子イオンの精密質量解析を行い、
組成式候補を取得します。

When the chemical formulas for the 
fragment ions were calculated the 
elements present in CaHbOc three ions 
falled to produce a formula.

When the chemical formulas for the 
fragment ions were calculated using 
the elements present in CnHmN, all 
ions produced a formula.

ソフトイオン化データを用い、
分子イオンを探します。
ここでみつけた分子イオンを以
後の解析に用います。
EI マススペクトル中の分子イ
オンを選択することも可能です。
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膨大な 組成式候補

組成式 候補の絞込み !
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Retention Index Qualitative Analysis

Isotope Pattern Analysis of Molecular Ions

Group Analysis

Exact Mass Analysis of Fragment Ions

Retention index (RI) is a relative index value based on the 
retention time (RT) of an n-alkane standard mixture. This 
qualitative analysis function is performed by converting the 
retention time of the target component into a retention index 
and then comparing it with the retention index value in the 
database, etc.
With the msFineAnalysis series, it is possible to narrow down 
the qualitative analysis result further by using the retention 
index.

Multiple formula candidates often appear during molecular ion 
exact mass analysis. When this happens, it is possible to fi lter 
the formula candidates by isotopic pattern analysis. 

Group analysis exclusively extracts analytical results for 
components that include a specifi cally observed ion (molecular 
ion/fragment ion) or neutral loss. Specifying a fragment ion or 
neutral loss is eff ective for analyzing components that share 
a similar partial structure, such as congeners. Additionally, 
specifying a molecular ion enables analysis of isomers. Group 
analysis can extract results of up to 5 groups at a time.

Molecular ion formula candidates can be fi ltered by the fraction 
of successful fragment formula calculations. The results 
of fragment formula calculations contain partial structural 
information, which can be used to determine the structural 
formula.

The operator can review analytical results of certain compound 
groups quickly and exclusively by using, for example, C6H5

fragment ions specifi c to aromatic compounds or Br fragment 
ions specifi c to bromine compounds.

Retention index creation screen: 
GC/EI data of n-alkane mixture

Group analysis screen

：Function of msFineAnalysis iQ ：Function of msFineAnalysis 
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Applications Using msFineAnalysis iQ

Analysis of Additives in Commercial Polypropylene Products by Py/GC/QMS

Polypropylene (PP) is used in a variety of products such as tableware, stationery, electrical appliances, fi lms, sheets, and scientifi c 
laboratory equipment due to its low cost and good heat and chemical resistance. These PP products will have diff erent additives 
based on the intended use or application. In this example, we compare the resulting measurements of two commercial PP products: 
a food preservation container and an antibacterial sheet for use in lunch boxes. Pyrolysis GC/QMS (Py/GC/QMS) was used for the 
sample measurements, and the data was analyzed by using msFineAnalysis iQ.

●Differential Analysis Results
The diff erential analysis results using msFineAnalysis iQ are shown in the lower left fi gure. The characteristic components for each sample are 
visualized as the plot, thus allowing easy confi rmation of the components that is diff erent in each sample. 
Additionally, we specifi ed the components with the best reproducibility and the strongest intensity ratio between the two samples as compounds 
1) and 2), and confi rmed their area values.  It was found that each component was only detected in one of the two samples, respectively.

●Integrated Analysis Results
As a result of integrated analysis of compounds 1) and 2), compound 1) was identifi ed as “3,4-Dimethylbenzaldehyde” and compound 
2) was identifi ed as “2,4-Tolylene diisocyanate”.  3,4-Dimethylbenzaldehyde is a material used to make resins transparent. 2,4-Tolylene 
diisocyanate is a raw material for polyurethane, indicating that polyurethane is contained in the antibacterial sheet for lunch boxes.
The msFineAnalysis iQ software makes it possible to easily perform an extraction of diff ering components as well as produce a 
qualitative analysis report for these components. 
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The composition of fatty acids in fats and oils (triacylglycerol) can be obtained by hydrolyzing the fats and oils, derivatizing the resulting 
fatty acids into methyl esters, and measuring them by GC-MS. Polyunsaturated fatty acids such as eicosapentaenoic acid (EPA) and 
docosahexaenoic acid (DHA), are important components in biochemistry, but their methyl esters are known to have molecular ions 
that cannot be detected by using EI.  However, Field Ionization (FI) is ideal for the measurement of polyunsaturated FAMEs. 

Headspace (HS)/GC-MS analysis is a common method for measuring volatile components in a sample. This method involves placing 
liquid or solid sample in a sealed vial, heating the sealed vial, and then sampling the headspace volatile components for GC-MS analysis.

A commercial 37-component FAME standard 
mixture (Restek, 200-600 ng/uL) 
was measured for this example. Molecular 
ions were confi rmed in the FI mass spectra 
for all components measured.  A molecular 
ion was detected as the base peak in each FI 
mass spectrum even for EPA methyl esters 
which have 5 double-bonds in their alkyl group.

Therefore, it is possible to fully complement the 
library DB search results with the exact mass 
analysis results for FAMEs. Consequently, the 
msFineAnalysis integrated analysis allowed us 
to determine the composition formula for all 
components. 

For the example, 10mL coff ee liquid 
sampled immediately after preparation was 
measured by HS/GC-TOFMS. Afterwards, 
the msFineAnalysis integrated analysis was 
used to identify 67 aroma components. 
The characteristic volatiles from coff ee - 
adehydes, furans, and pyrazines - were 
confi rmed.

msFineAnalysis is also very useful for 
analysis of aroma components.

Mass spectra of EPA methyl ester

Integrated analysis results of 37-component FAMEs

ID RT [min] Area Area [%] IM m/z Library Name CAS# Simi lari ty Formula
Calculated
m/z

Mass
Error
[mDa]

BEST
Simi lari ty

Library Name CAS# Formula MW

001 2.29 7,802,029 14.13 102.06850 Butanoic acid, methyl  ester 623-42-7 902 C5 H10 O2 102.06753 0.97 902 Butanoic acid, methyl  ester 623-42-7 C5 H10 O2 102
002 4.68 12,509,365 22.65 130.09965 Hexanoic acid, methyl  ester 106-70-7 954 C7 H14 O2 130.09883 0.82 954 Hexanoic acid, methyl  ester 106-70-7 C7 H14 O2 130
003 7.74 17,836,754 32.30 158.13091 Octanoic acid, methyl  ester 111-11-5 921 C9 H18 O2 158.13013 0.78 921 Octanoic acid, methyl  ester 111-11-5 C9 H18 O2 158
004 10.64 22,872,875 41.42 186.16241 Decanoic acid, methyl  ester 110-42-9 951 C11 H22 O2 186.16143 0.98 951 Decanoic acid, methyl  ester 110-42-9 C11 H22 O2 186
005 12.28 13,873,023 25.12 200.17785 Undecanoic acid, methyl  ester 1731-86-8 947 C12 H24 O2 200.17708 0.77 947 Undecanoic acid, methyl  ester 1731-86-8 C12 H24 O2 200
006 14.29 28,637,881 51.86 214.19378 Dodecanoic acid, methyl  ester 111-82-0 924 C13 H26 O2 214.19273 1.05 924 Dodecanoic acid, methyl  ester 111-82-0 C13 H26 O2 214
007 16.61 16,639,305 30.13 228.20907 Tridecanoic acid, methyl  ester 1731-88-0 962 C14 H28 O2 228.20838 0.68 962 Tridecanoic acid, methyl  ester 1731-88-0 C14 H28 O2 228
008 18.78 15,928,565 28.84 240.20818 Methyl  myris toleate 56219-06-8 951 C15 H28 O2 240.20838 -0.20 951 Methyl  myris toleate 56219-06-8 C15 H28 O2 240
009 19.24 33,711,996 61.05 242.22503 Methyl  tetradecanoate 124-10-7 956 C15 H30 O2 242.22403 1.00 956 Methyl  tetradecanoate 124-10-7 C15 H30 O2 242
010 21.55 16,820,354 30.46 254.22386 Methyl  (Z)-10-pentadecenoate - 928 C16 H30 O2 254.22403 -0.18 928 Methyl  (Z)-10-pentadecenoate - C16 H30 O2 254
011 22.02 18,711,161 33.88 256.24022 Pentadecanoic acid, methyl  ester 7132-64-1 949 C16 H32 O2 256.23968 0.54 949 Pentadecanoic acid, methyl  ester 7132-64-1 C16 H32 O2 256
012 24.16 17,805,851 32.24 268.23913 9-Hexadecenoic acid, methyl  ester, (Z)- 1120-25-8 942 C17 H32 O2 268.23968 -0.55 942 9-Hexadecenoic acid, methyl  ester, (Z)- 1120-25-8 C17 H32 O2 268
013 24.95 55,221,475 100.00 270.25537 Hexadecanoic acid, methyl  ester 112-39-0 946 C17 H34 O2 270.25533 0.04 946 Hexadecanoic acid, methyl  ester 112-39-0 C17 H34 O2 270
014 27.07 18,586,681 33.66 282.25402 cis -10-Heptadecenoic acid, methyl  ester - 943 C18 H34 O2 282.25533 -1.32 943 cis -10-Heptadecenoic acid, methyl  ester - C18 H34 O2 282
015 27.82 20,566,515 37.24 284.27051 Heptadecanoic acid, methyl  ester 1731-92-6 933 C18 H36 O2 284.27098 -0.47 933 Heptadecanoic acid, methyl  ester 1731-92-6 C18 H36 O2 284
016 28.96 15,344,971 27.79 292.23830 Methyl  γ-l inolenate 16326-32-2 945 C19 H32 O2 292.23968 -1.38 945 Methyl  γ-l inolenate 16326-32-2 C19 H32 O2 292
017 29.52 8,858,244 16.04 294.25444 9,12-Octadecadienoic acid, methyl  ester, (E,E)- 2566-97-4 835 C19 H34 O2 294.25533 -0.89 877 11,14-Octadecadienoic acid, methyl  ester 56554-61-1 C19 H34 O2 294
018 29.62 8,877,607 16.08 292.23851 9,12,15-Octadecatrienoic acid, methyl  ester, (Z,Z,Z)- 301-00-8 918 C19 H32 O2 292.23968 -1.17 918 9,12,15-Octadecatrienoic acid, methyl  ester, (Z,Z,Z)- 301-00-8 C19 H32 O2 292
019 29.79 18,365,132 33.26 294.25465 9,12-Octadecadienoic acid (Z,Z)-, methyl  ester 112-63-0 866 C19 H34 O2 294.25533 -0.68 866 9,12-Octadecadienoic acid (Z,Z)-, methyl  ester 112-63-0 C19 H34 O2 294
020 29.84 32,367,534 58.61 296.26984 9-Octadecenoic acid (Z)-, methyl  ester 112-62-9 894 C19 H36 O2 296.27098 -1.14 894 9-Octadecenoic acid (Z)-, methyl  ester 112-62-9 C19 H36 O2 296
021 30.02 19,095,805 34.58 296.27036 9-Octadecenoic acid, methyl  ester, (E)- 1937-62-8 927 C19 H36 O2 296.27098 -0.62 941 trans-13-Octadecenoic acid, methyl  ester - C19 H36 O2 296
022 30.72 41,648,466 75.42 298.28652 Methyl  s tearate 112-61-8 939 C19 H38 O2 298.28663 -0.11 939 Methyl  s tearate 112-61-8 C19 H38 O2 298
023 33.91 6,037,723 10.93 318.25265 5,8,11,14-Eicosatetraenoic acid, methyl  ester, (a l l -Z)- 2566-89-4 909 C21 H34 O2 318.25533 -2.68 909 5,8,11,14-Eicosatetraenoic acid, methyl  ester, (a l l -Z)- 2566-89-4 C21 H34 O2 318
024 34.01 6,574,800 11.91 316.23636 5,8,11,14,17-Eicosapentaenoic acid, methyl  ester, (a l l -Z)- 2734-47-6 945 C21 H32 O2 316.23968 -3.32 945 5,8,11,14,17-Eicosapentaenoic acid, methyl  ester, (a l l -Z)- 2734-47-6 C21 H32 O2 316
025 34.50 16,559,406 29.99 320.26864 8,11,14-Eicosatrienoic acid, methyl  ester, (Z,Z,Z)- 21061-10-9 937 C21 H36 O2 320.27098 -2.34 937 8,11,14-Eicosatrienoic acid, methyl  ester, (Z,Z,Z)- 21061-10-9 C21 H36 O2 320
026 35.13 10,403,767 18.84 322.28535 11,14-Eicosadienoic acid, methyl  ester 2463-02-7 820 C21 H38 O2 322.28663 -1.28 902 cis -11,14-Eicosadienoic acid, methyl  ester - C21 H38 O2 322
027 35.25 9,642,111 17.46 320.26997 11,14,17-Eicosatrienoic acid, methyl  ester 55682-88-7 861 C21 H36 O2 320.27098 -1.01 861 11,14,17-Eicosatrienoic acid, methyl  ester 55682-88-7 C21 H36 O2 320
028 35.38 18,118,358 32.81 324.30086 cis -Methyl  11-eicosenoate 2390-09-2 948 C21 H40 O2 324.30228 -1.42 948 cis -Methyl  11-eicosenoate 2390-09-2 C21 H40 O2 324
029 36.25 45,036,437 81.56 326.31784 Eicosanoic acid, methyl  ester 1120-28-1 895 C21 H42 O2 326.31793 -0.10 936 Methyl  18-methylnonadecanoate - C21 H42 O2 326
030 38.86 36,312,501 65.76 340.33291 Heneicosanoic acid, methyl  ester 6064-90-0 781 C22 H44 O2 340.33358 -0.67 781 Heneicosanoic acid, methyl  ester 6064-90-0 C22 H44 O2 340
031 40.42 18,929,601 34.28 350.31571 cis -13,16-Docasadienoic acid, methyl  ester - 947 C23 H42 O2 350.31793 -2.22 947 cis -13,16-Docasadienoic acid, methyl  ester - C23 H42 O2 350
032 40.63 22,206,388 40.21 352.33120 13-Docosenoic acid, methyl  ester, (Z)- 1120-34-9 881 C23 H44 O2 352.33358 -2.38 912 Methyl  11-docosenoate - C23 H44 O2 352
033 41.44 48,576,846 87.97 354.34851 Docosanoic acid, methyl  ester 929-77-1 940 C23 H46 O2 354.34923 -0.73 940 Docosanoic acid, methyl  ester 929-77-1 C23 H46 O2 354
034 43.88 25,785,457 46.69 368.36379 Tricosanoic acid, methyl  ester 2433-97-8 947 C24 H48 O2 368.36488 -1.09 947 Tricosanoic acid, methyl  ester 2433-97-8 C24 H48 O2 368
035 45.55 23,274,202 42.15 380.36207 15-Tetracosenoic acid, methyl  ester, (Z)- 2733-88-2 871 C25 H48 O2 380.36488 -2.81 876 15-Tetracosenoic acid, methyl  ester 56554-33-7 C25 H48 O2 380
036 46.29 51,225,970 92.76 382.37968 Tetracosanoic acid, methyl  ester 2442-49-1 922 C25 H50 O2 382.38053 -0.85 922 Tetracosanoic acid, methyl  ester 2442-49-1 C25 H50 O2 382

General Total  Result Library Search Result

Integrated analysis result of coff ee aroma components

Applications using msFineAnalysis

Integrated Analysis of Fatty Acid Methyl Esters (FAMs) using GC/TOFMS (MSTips No. 301)

Integrated Analysis of Coff ee Beam Aroma Component using HS/GC/TOFMS (MSTips No. 280) 
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No.2301L101C(Bn)

  msFineAnalysis iQ   msFineAnalysis

Applicable instrument

Integrated analysis using data 
from EI/SI methods 〇 〇

Analysis using EI method data alone 〇 〇

Deconvolution detection 〇 〇

Library DB search 〇 〇

Retention index
qualitative analysis 〇 〇

Confi rmation of molecular ions 〇 〇

Two sample comparison 
(diff erential analysis) 〇 〇

Exact mass analysis × 〇

Isotope pattern matching of 
composition formula candidates × 〇

Group analysis × 〇

Gas Chromatograph Quadrupole Mass Spectrometer
JMS-Q1600GC UltraQuadTM SQ-Zeta

Gas Chromatograph Triple Quadrupole Mass Spectrometer
 JMS-TQ4000GC UltraQuadTM TQ

Gas Chromatograph Time-of-Flight Mass Spectrometer 
JMS-T2000GC AccuTOFTM GC-Alpha

Available ionization methods
・EI (Electron Ionization)
・PI (Photoionization)
・Low energy EI
・CI (Chemical Ionization)

Available ionization methods
・EI (Electron Ionization)
・FI (Field Ionization)
・PI (Photoionization)
・Low energy EI
・CI (Chemical Ionization)


