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Using Liquid Chromatography-Tandem Quadrupole Time-of-Flight
Mass Spectrometry and Statistical Analysis to Establish Metabolic
Profiles of Pyrrolidine Containing Cathinones in Vitro

Abstrct )

Synthetic cathinones (SCs) are the most prevalent new psychoactive substance found in Taiwan, and their use

P Ya-Ling Yeh ~ Sheng-Meng Wang ~ Che-Yen Wen ~ Yu-Hsiang Chang

continues to grow. Current methods for detecting drug abuse rely on urine samples, but the metabolic profiles
and metabolites of these SCs are not widely reported in Taiwan. Therefore, in this study, the in vitro metabolism
of four pyrrolidine containing cathinones were elucidated. The metabolism experiments were conducted by
incubating SCs with human liver microsomes and using liquid chromatography tandem quadrupole time-offlight
mass spectrometry (LC-QTOF MS) to analyze the resulting metabolites.

Of the four SCs (a -Pyrrolidinohexiophenone (a -PHP), a -Pyrrolidinoisohexanophenone (a -PiHP), 4-Fluoro-
a -pyrrolidinohexanophenone (F- a-PHP) and 4-chloro- a -Pyrrolidinohexanophenone (Cl- a -PHP)) studied,
metabolites from SCs (3 -ketone reduction, pyrrolidine ring hydroxylation, aliphatic hydroxylation, N-dealkylation,
and oxidation were identified by high resolution MS/MS. After incubation for 8 hours, 65%, 50%, 64%, and 31% of
a-PHP, a-PiHP, F-a -PHP, and Cl- a -PHP remained unmetabolized, respectively. The main metabolism product
was (3 -ketone reduction, yielding two peaks for the two diasterecisomers. For secondary metabolism, the various
SCs present different pathways. For a -PHP, hydroxylation and oxidation at the pyrrolidine ring, followed by a ring
opening and further hydroxylation was observed. For a-PiHP and F-a -PHP, pyrrolidine ring hydroxylation was

observed. For Cl-a -PHP, 3 -ketone reduction and aliphatic hydroxylation were observed.

Moreover, the metabolic profile was obtained by observing the various metabolites after different incubation
times. For a -PHP, 10 metabolites can be found after 30 minutes and the metabolism plateaus after about 5 hours.
For a-PiHP metabolism, 9 metabolites can be found after 30 minutes and active metabolism is still observed
after 8 hours. For F-a -PHP metabolism, 10 metabolites can be found after 45 minutes, and active metabolism
still occurs after 8 hours, albeit at a slower rate. For Cl- a -PHP metabolism, 10 metabolites can be found after 30
minutes, and the relative abundance of 3 -ketone reduction metabolite exceeds that of the unmetabolized Cl-a -
PHP after 4 hours. The rate of metabolism for Cl- a -PHP was faster than that of a-PHP and F-a -PHP. The rate of

metabolism for a -PiHP, a structural isomer of o .PHP, was faster than that of a -PHP.

Because mass spectra of a-PHP and a -PiHP were similar in LC-QTOF MS, secondary mass spectrometry
fragment ratios and metabolite ratios were required for more sophisticated computer-assisted analysis (Python
language) to differentiate them and to compare with real-life samples to determine the accuracy of discrimination.
Ultimately, this study provides a possible metabolic profile and suitable markers for confirming the consumption

of pyrrolidine containing cathinones.
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Improvement of Principal Component Analysis (PCA) by
Using Log-transformed Fermentation Congeners for the
Authentication of Scotch Whiskies

P> Hsiao-Wen Huang * Wei-Tun Chang

In order to improve the authentication effectiveness by principal component analysis (PCA), 52 single
malt Scotch whiskies, 31 blended Scotch whiskies, and 3 adulterated Scotch whiskies were analyzed to select
appropriate fermentation congeners with gas chromatography-mass spectrometry (GC-MS). After the evaluation
process, six fermentation congeners, including acetaldehyde, ethyl acetate, ethyl octanoate, 2-methyl propanol,
2-methyl butanol, and 3-methyl butanol, were selected based on the total ex.plained variances results of PCA.
Subsequently, the distribution fitting method demonstrated that the data distribution of these six fermentation
congeners more suitably corresponded to the lognormal
distribution for both authentic single malt Scotch whiskies and
authentic blended Scotch whiskies. Along with comparing
original data and log-transformed data of the integrated
value of selected fermentation congeners, PCA charts with
log-transformed data were demonstrated to express better
exclusory authentication results for single malt Scotch
whiskies. For blended Scotch whiskies, both PCA and LDA,
with log-transformed data, can enhance the discrimination
of adulterated samples. As a result, it was verified that PCA
with log-transformed data could effectively improve the
discriminating power in determining the authenticity of

adulterated Scotch whiskies.

forensic science, authentication, adulterated Scotch whisky,

fermentation congeners, normality test, lognormal distribution,
principal component analysis (PCA), gas chromatography-mass

spectrometry (GC-MS)

(FACT Bl






