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GC-System: 
Column: 

Oven Temp.:

MS-System:

Software:

Agilent Technologies 6890N
HP-5-MS capillary 
(30 m × 0.25 mm I.D., 
0.25 μm film thickness)
Initially 100°C for 3 min,
ramped to 310°C at 
30°C/min, 310°C for 10 min
Agilent Technologies MSD 
5973
MSD Chemstation
D.03.00.611
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Quantification of herbal mixtures containing the 
synthetic cannabinoid Cumyl-PEGACLONE – still a 
risk of inhomogeneities for the consumer?

Sebastian Halter and Volker Auwärter
Forensic Toxicology, Institute of Forensic Medicine, Medical Center – University of Freiburg, Freiburg, Germany

Cumyl-PEGACLONE (SGT-151) (Fig.1) is currently the most prominent synthetic cannabinoid on the German drug
market. It appeared directly after the law on new psychoactive substances (NpSG) had taken effect in November 2016
in Germany.[1] Due to its γ-carbolinone core structure SGT-151 circumvents the generic definitions determined in the
new law.[2] (more information about the NpSG: Poster P154).
Synthetic cannabinoids are mostly sold in form of herbal blends consisting of roughly crushed parts of the plant damiana
(turnera diffusa) sprayed or soaked with a solution of the active ingredients. In the past, inhomogeneous distribution of
active ingredients in analyzed herbal blends was constituting an additional risk for the consumer.[3]

The aim was to validate a method with a rapid and simple sample extraction to investigate the distribution and
concentration of SGT-151 in herbal blends.
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Figure1.: Cumyl-PEGACLONE (SGT-151)
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LC-System: 
Column: 
Eluent A:

Eluent B:

Total Flow:
DAD-System:
Software:

Dionex UltiMate 3000 LC-System
Kinetex C18, 2,6µm (50 mm x 2 mm)
Water, 2mM NH3HCOOH, 1% ACN
0.1% HCOOH
ACN, 2mM NH3HCOOH, 1% Water
0.1% HCOOH
500 µL/min
DAD-3000RS
Bruker Compass DataAnalysis 4.4
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20 herbal blends with Cumyl-
PEGACLONE as active ingredient were
analyzed. Depending on the total weight of
the single packages a varying number of
≈ 200 mg aliquots were weighed. The
lowest number of a single package were
six aliquots, the highest 23. The
determined concentrations ranged from
9.87 mg/g to 146 mg/g. Mean was
38.1 mg/g while median was 29.4 mg/g.
Only one package showed concentrations
above 100 mg/g. All shops except
“rauchgeist.de” declared their products
as strong, though the determined concentrations varied between packages of different
shops. The herbal blend “KMA” showed an extremely high concentration of 129 mg/g.
Comparing to packages of “rauchgeist.de” the concentration of Cumyl-PEGACLONE roughly
correlates with the attributes made on the website (e.g. strong, middle, 10/10). In most of the
analyzed herbal blends the concentration of Cumyl-PEGACLONE increased at the bottom of
the packages.
Please browse the flipchart for detailed information about the specific distribution and further
statistical data of SGT -151 in the analyzed herbal blends.

Selectivity: No interfering signals

Linearity: 1 µg/mL – 50 µg/mL

Trueness:

QClow: + 4.6% 

Precision:

QClow: + 12.8%

QCmiddle: + 3.0% QCmiddle: + 3.1%

QChigh: + 2.5% QChigh: + 3.5%

LoD/LoQ LoD: 0.61 µg/mL ; LoQ: 1 µg/mL (lowest calibrator)

Sebastian Halter
Institute of Forensic Medicine, 

Forensic Toxicology,
Medical Center – University of Freiburg

Albertstraße 9, 79104 Freiburg, Germany
sebastian.halter@uniklinik-freiburg.de

Validation parameter
Selectivity: Blank damiana (turnera diffusa) was analyzed without adding

analyte and internal standard.

Linearity: Six calibration curves were analyzed. Each calibration consisted
of seven calibrators.

Accuracy: Two replicates of a low, medium and high QC sample (in ACN)
were analyzed on eight consecutive days.

LoD/LoQ: LoD and LoQ were determined by using five equidistant 
calibrators in the range of the expected LoD.

Validation results

[1] Gesetz zur Bekämpfung der Verbreitung
neuer psychoaktiver Stoffe. Neue-
psychoaktive-Stoffe-Gesetz (NpSG).
https://www.gesetze-im-internet.de/npsg/
[2] Angerer et al. Structural characterization
and pharmacological evaluation of the new
synthetic cannabinoid 'CUMYL-
PEGACLONE'.
[3] Moosmann et al. Inhomogeneities in
herbal mixtures: a serious risk for
consumers.

Aliquotation
sample weight: 200 mg ± 20 mg + 2 mL MeOH

Ultrasonication
15 min

Centrifugation
4000 rpm; 20 min

Transfer extract in 
separate test tube

5/20 µL filtrate
+ 1 mL ACN
(ISTD: 25 µg/mL 5F-AKB48)

Filtration of combined extracts
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10 µL evaporated filtrate
+ 1 mL ethyl acetate
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The examined herbal blends showed differing
concentrations depending on the shop and the
brand. If allegations concerning the strength of
the herbal blend were made on the website, a
correlation between concentration and
information is recognizable. Besides one
exception the concentration of Cumyl-
PEGACLONE did not exceed 61 mg/g and the
distribution was relatively homogeneous. This
might in part explain the decrease of severe SC
intoxication cases in emergency departments
(more information: Poster P176).
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Figure 2.: DAD-Calibration curve of SGT-151 (310nm) 

y = 0.046x + 0.0286
R² = 0.9997
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