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Unknowns Analysis of Natural Products Using GC/Q-TOF and GC/lonTrap in Possitive EI and PCI Modes

Introduction

Unknowns analysis of natural products is of interest not
only for the elucidation of novel therapeutic compounds,
but also for the identification of place of origin and
potentially harmful contaminants. The use of Solid Phase
Micro Extraction (SPME) and Large Volume Injection (LVI)
will aid in sample preparation and facilitate an
environmentally friendly approach that will eliminate non
volatile matrix while providing maximum selective efficiency
for the analytes of interest, which include aromatic
compounds and flavonoids. A novel approach using high
resolution GC/MS positive chemical ionization (PCl) and
MS/MS will be shown. A GC/EI/CI-Q-TOF and GC/lon Trap
method was used for non-targeted analysis of natural
products.

Experimental

Various tea samples from India, South Africa and the United
States were analyzed for unknown components. The
samples were prepared in a vial for temperature
programmed large volume injection (LVI) solvent vent, or
Solid Phase Micro Extraction (SPME) using a selective
adsorption fiber for potential analytes of interests including
but not limited to flavonoids, polyphenols, environmental
contaminants and pollutants. Employing a workflow of
electron impact ionization after gas chromatographic
separation, a preliminary identification via reference mass
spectrum libraries was achieved. For analytes of interest
tentatively identified by these libraries, positive chemical
ionization was applied to obtained molecular weight
information. High resolution and accurate mass spectra
were obtained for identification of unknowns. The accurate
mass GC/QTOF provided mass accuracies of less than
Sppm, which facilitated generating excellent molecular
formula information about the unknown components.
The workflow described provides a guideline for scientist
interested in performing unknowns analysis using a
GC/QTOF or GC/lon Trap. Having the capabilities of high
resolution mass spectrometry and accurate mass is
essential for confidently identifying targeted and non-
targeted unknowns.

The MS/MS capabilities of the instrument can be utilized to
perform molecular structure elucidation using Agilent
MassHunter Molecular Structure Correlator. The high
resolving power of the time-of-flight (TOF) mass
spectrometer was essential in being able to isolate analytes
of interest from any additional potential matrix interference.
From the performed experiments terpenes, flavonoids and
polyphenols were identified in terms of molecular weight
and structure to a very high degree of confidence.

Experimental

Method

The analytical method was developed on the Agilent 7890A
GC and 7200 Q-TOF and 240 lon Trap in positive electron
impact and positive chemical ionization modes. Methane
was used as the reagent gas on the GC/Q-TOF and
acetonitrile on the GC/lon Trap. A mid column backflush
configuration was employed using a 5 m HP-5MS pre-
column followed by a 20 m HP-5MS column connected via a
helium purged ultimate union. The analysis time was less
than 25 minutes. All of the analytes were monitored in their
underivatized form after SPME or water LVI solvent vent.
The extracted samples were analyzed by desorbing the
SPME fiber onto the 260°C multi-mode inlet of the GC/Q-
TOF and GC/lon Trap systems in the pulsed splitless mode.
Unknowns Analysis Software Workflow

*Analyze and perform deconvolution to create components
*Perform library matching on components, view component
and library spectra

*View molecular structure vs. spectrum

*View ion peak shapes vs. component peak shape
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Figure 1. Unknowns Analysis in India Tea via GC/lon Trap

Top Sample was prepared with SPME. The screen capture shows the identification of
Humulene, or a-caryophyllene, a naturally occurring monocyclic sesquiterpene. A flavoring

Figure 2. Unknowns Analysis in India Tea via GC/lon Trap

Bottom Sample was prepared with LVI. The screen capture shows the identification of
Eugenol a phenylpropene, an allyl chain-substituted guaiacol. It can be extracted from
cinnamon and other aromatic spices.
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Figure 3. MassHunter Qualitative results of the peak at 13.2 min
|shown above with Cl confirmation and library search by GC/lon Trap
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Figure 4. Unknowns Analysis in S. African Tea via GC/lon Trap

Top Sample was prepared with SPME. The screen capture shows the identification of Alpha terpineol, a
kind of terpene alcohol of mixed of isomeric terpineol. Terpineol is usually a mixture of isomers with
alpha-terpineol as the major i Terpineol is a naturally occurring monoterpene alcohol that has
been isolated from a variety of sources such as cajuput oil, pine oil, and petitgrain oil.
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Figure 5. Unknowns Analysis in S. African Tea via GC/lon Trap
Bottom Sample was prepared with LVI. The screen capture shows the identification of Vanillin a phenolic
aldehyde, one of the most important aromatic flavor compounds used in foods.
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Figure 7. MassHunter Mass Calculator shown below allows
for easy calculations of theoretical mass from proposed
molecular formula of C,,Hg0, for Bergapten shown in Figure 9.
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Figure 8. MassHunter Formula Calculator shown below
facilitates determination of molecular formula based on
obtained accurate mass of 152.0471 for Vanillin shown in
Figure 10.
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Figure 6. MassHunter Qualitative results of the peak at 13.624 min Vanillin
shown above with Cl confirmation and library search by GC/lon Trap
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It was interesting to see that all teas regardless of
origin contained detectable levels of vanillin. However,
only the tea From US origin contained traces of
Bergaptan.
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Figure 9. Unknowns Analysis in US Tea via GC/QTOF (Non Polar Extraction) sample prepared by LVI
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Bergapten (5-methoxypsoralen) is a psoralen/furocoumarin found in bergamot essential oil, citrus essential oils, and in grapefruit juice.

Figure 10. Unknowns Analysis in US Tea via GC/QTOF (Polar Extraction) sample prepared by LVI

CHgien o AR o ey

Anaiyze Method  Report  Tools  Help

€| G Anstyze All | Al Target

Target [t | Mon-tin [Bimary ]

= er— s
rae vime Componerss r ronTere: e e (£_Me0H 5 —_
Eorts 3 ass] s qs: ~— =
EG_MeOH O 594 675 | 721 24

- x 1§
Compourd Neme = e o = e = 7 8
" We0H | 1.4 Berzenadat, 2menay- 20 oasses cros ® = - ]
R A —— [ s neosro |cornanz b
Mot |26 Octasanal. 3.7 et B Sa7 11275 Cromeo :
_MeOH | 1.3.5 Trazsine 2.4.6 tnamine. 582108781 ‘Canene g:
£G_HaOH | Benzcmmmedes. 3.+ s i —r B
_MeOH | Thymol | 72889838 CloH140 oz - —\ . — — _ _—
A MeOH _[Fhuonel. Smettns-301mettyiotyl) sosiate 73 [s28790 Cizneoz R e R R BB S SR DR T R T
_MeOH | Bioyciol2 2 1hheptan-2-o1. 1.7.74rmetinl-. acetate_ (15-endo)- 708 5655618 ©12H2002 < ‘ = = = = e 2 - °© . =
12 [€6_tmeom | Trmet [ 734 5058 1040 S -
“ncor | Pertanamse. ti 51 |[sa007 335 |cmiisne hrss e —
_MeOH 78089838 c1oH140 ;:
e e I &|rsor2z e os
oot | Paromypramone a2 |r0702 ooz 1| 23 —
MoOH | 35,7 Tametot1 Zathdazeome I 624 |sa0zor38 |comnanz T
“weoH |Carm S3¢[s383406 Cromeo 3. EO LN
reon |26 O 1. 37 it prepanomie. € cas 105508 im0z ol
_MeOH | 3.7-Octadiene-2.6-diol, 2.6-cmathyl- 666 | 13741-214 C1oH1202 oe
Moo | 1.2.Cycionaxanacil. T-metimt-t-) etratherst I 773 1946005 |cromieoz o
Mot | Pranal. 2.1 matrwtais matuicar et o 2o
_MoOH | 60ctort i 3.7 den ot G- | o9 mimers lcionam R T S T T N Y Y e Y Y i Y o e e e i e e e e e e e
MeGH |3 Crctahmens mathana. b o i ssums s [moaes Cimmos — e e
oM | Py, St [ B TR S—
¥ S GOt ok, 37t aeie B Al Crzizo07 Teios
rcon | 125 Demeene 13 a7501 coios . e
eon |S s msee e ST S s G o [rees Grey :
MM | Benzene. (1mert1 oromstoeris 571 [sasszarn|cioeiae ; s o
o e 1a [ssmssis |ermimeos s
Eooteor 3.3 Derett 15 eyt eerectorer 2y oetom B o 52 1oo0rsa181  |crerzoz p
oo 7z 121355 o N Hac—__ ©
meons |13 . 11 [rasasnes |canseos N o
MeoH |3 At ke anao s i — ) \N
_MoOH | Dxphar sther 557 101948 12100 N p N
Mot | 28,75 Tarammin 5 deam a7 7o [1asesa G0z e E T e
11765 | EG _teON | Bonioic aci. 2-netramny. mesh sxer o1 [mors e aciion T (min)

Vanillin is a phenolic aldehyde, an organic compound with the molecular formula C8H803. Its functional groups include aldehyde, ether, and phenol. It is the primary
component of the extract of the vanilla hean. Synthetic vanillin, instead of natural vanilla extract, is sometimes used as a flavoring agent in foods, heverages, and
Qharmaceuticals.

The analysis of natural products using these various GC/MS techniques allows for the identification of unknown components
using Agilent MassHunter Unknowns Analysis software. The flexibility of LVI and SPME facilitates sample preparation prior to
analysis in the mass spectrometer. Employing the additional capabilities of the Agilent 7200 Accurate Mass Q-TOF GC/MS
including fast data acquisition, Chemical lonization and MS/MS generates greater confidence in the results obtained when
analyzing unknown components in natural products. MassHunter Workstation software is a complete package that allows for
chromatographic and spectral deconvolution, library identification and fast analysis of results via its intuitive interface across all
GC/MS platforms.
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