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Intro [

i "
Adulteration of batanical food's ents with undeclared synthetic drugs is becoming a widespread and mostly uncontrolled problem
in many cou 1-5]. Amen, , slimming functional food are commercially readily available to a vast unaware population. At the
moment, ther no estab

analytical protocols for the systematic detection of synthetic adulterants in these products but a large
body of litera converging to the target screening approach, either/tgﬁquid chromatography or gas chromatography [6, 7]. However,
this approac ay not be suitable due to the sheer number of chemicals. For this reason, high-resolution high-accuracy mass
spectrometry (HRMS), ibling accurate-mass determination of ionic species (and metabolites), offers the potential to overcome the
limitations of multi- &creening. /
K W Aim
The concept of H s no’ /}ével at all and in recent years its use has become more widespread due to technological improvements. The
present work s XS simple but effective approach to deteft sibutramine and caffeine in allegedly ‘natural’ herbal extracts by Q-TOF
i

LC/MS tec?\* (’
!’ ﬂ Dissolved and diluted samples were firstly acquired in SCAN mode acc
\ analytical parameters. The data mining algorithm Find by formula and DB
' Appm 10 and [M-H+] adduct were used to screen samples for the comp
Instrument Agilent 6550 iFunnel Q-TOF LC/MS
]

ds present in
tem. Results

PCDL. Blank injections were used to eliminate false positive results from the
showing a score > 80% were considered consistent and further investigated.
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lonization Mode ESI+ 15 i * §
Instrument Agilent 1290 LC System ‘Drying Gas Temperature 125°C a compound or sp: m is based upon the
@ Agilent ZORBAX Eclipse Plus C18, RRHT Drying Gas Flow Rate 20 L/min i | each of the i er’t. . lied to
P iNebuitzer Gas/Prossiice M | 40 psi e contribution to ove lated by the
Mobile Phases :- a0 X fomicacid Sheath Gas Temperature | 325°C SW from the sotope. a ce Score,
: methanol +0.01% formic acid e T . o el
= spacing match an time score
Flow rate 0.2mL/min T e g e o : :
Temperature 40°c ollowing this way, ‘was foun
Injection Volume Sl iozzilieias) €00 preliminary identifi tigresult in sample ple 2
- S scan 401000 m/z, rate 1 spectralsec, 5993 2
I [ | i W e il o e v SN
o 2 40-1000m/z. rate 1 spectralsec, 53993 ] I limiriary identified Vt
112 95 e also preliminary identified.
12-15 95 "
MSALLion Expl CE 0V N = s=s=w== Figure 2.
15 g Exp2 CE10V .
Fmr— o Exp3 CE20V Sam?les were en‘ a n mode-ﬁz order to consider t(h(e éccurafe massl fragments énd
Expd_CE4OV. consider the coelution scores values contribution to the preliminary analytes identification. Sibutramine and caffeine
X W ‘ Sibutramine: m/z 260.1826, AT 104+ 1 min were still evaluated as possible candidates alsi ence of significative fragments in ALL ION acquisition mode
CE 10V
Fig. 3).
AMPLE PREPARATION giﬁz: (Fig. 3)
TR MS acquisition rate 1 spectrum/sec. 8154
: transient/spectrum
Figure 1. Samples are reported in (hls}‘mre, all of them were MS/MS acquisition rate 3 spectra/sec,
commercially freely sold. 2663 transient /spects 5 . 4
ey shectrum) Seven sibutramine fragments were confirmed by good

coelution scorgs values (> 70% d a Appm= 2.5 between

For screening, powders (1&3)and liquid samples (2, soft-gel capsules) were weighted to ured.massiiat achieved.

400 mg and suspended in 16 ml of water under agitation. After centrifugation, 50 pl o Ty
sample was diluted in 150 pl of water and directly injected. A second aliquot of 1 ml of "
each sample was LLE with ToxiTube A devices. The surnatant was dried and then ‘ e

reconstituted in 200 pl of water. For quantification, samples were diluted 1/10, 1/100

and 1/1000 in water. External standard calibration curves were used to quantified the

confirmed analytes. to'th I esence, further efforts were taken and Target MS/MS
ind by target MS/MS” data mining algorithm was used
a. Then MFG (Molecular Formula Generator) was applied to
of possible formulae brute from the acquired spectra, resulting

7 d Appm 0.39. ‘x
ion was obtained with a supplemental tool, MSC (Molecular Structure

Compound identification was obtained by matching accurate mass, d Mortishire-Smith [8]. The input for MSC is an accurate mass MS/MS
retention time (if available) and CID fragmentation patterns data. In this way,
caffeine and sibutramine were confirmed and quantified. The limits of
detection (LOD), defined as S\')'N= 5 were 0.5 and 2 ng/ml for sibutramine
and caffeine respectively; Iirf'\t:s of quantification (LOQ), defined as S/N= 10
were 1 ng/ml for sibutrami nd 4 ng/ml for caffeine.

Sibutramine was found in t&ut of the three analyzed samples at a

Conclusions

of interest, and one or”h'gyltiple candidate molecular
r multiple possible structures from a .mol file, an
Spider (web) and scores how well each candidate
lation score gets calculated from individual scores for
tiple substructure candidates may be suggested and a
to be broken to generate that substructure. Other factors
accuracy of the observed fragment ions and the overall

concentration of 0.6 and 1.64 pg/mg. The caffeine content varied from 5 to percentage explained with substructures.
100 mg per sample/pack. s

“4 formula candidate from MFG

M=2791783;1 i

{ Y > &
cinizsen H 7 S s MSC results obtained for sibutramine are depicted
. I I - = . in fig. 4. Theoretical structures retrieved for
Flna resu ‘ J fragments comparison were from .mol file (for
‘ sibutramine), toxicological PCDL and ChemSpider.
Formula RT | Sample # Standard In all cases, sibutramine has been recognized as
E— _Confirmation_ best candidate.
Cateing CaRioN402
Catteine CoRioNi0z_| 05 g yes yes 20%
[cminclo CIHIINO 63 2 no no
‘Ephedine CIORIEND 55 5 o N
MDA CconiaNoz_ |45 2 o 0 » - A
Sibutramine Crzion__|_105 T ves ves T5ug/mg ‘. L | aeen
= iona!
Sibutramine Ccrzson | 105 2 yes ves 26 g/mg. E =y
Theophylline C7HBN402 57 1 yes Not tested . o Q/
b 1 -
CiHaNgs | 34 2 o o s s v | Figure 4.
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