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Potency Testing, Pesticide and Mycotoxin Analysis

annabis is a genus of flowering plants of the
family of Cannabaceae containing different bo-
tanical classes including hemp which has been
grown for thousands of years. Cannabis plants are
known to have been used for medical purposes in China
as early as 2800 B.C. [1]. Today, the application range
is much wider. In the medical field, cannabis products
are taken to treat chronic pain and muscle spasms,

Species of Cannabis

Many cannabis subspecies exist which can all be
classified into the three main species: Cannabis
sativa, Cannabis indica and Cannabis ruderalis [4].
Cannabis sativa was first classified in 1753 by Carl von
Linné and is still the most commonly known species.
In 1785, Jean Baptiste de Lamarck classified
Cannabis indica which is quite different regarding its

to reduce nausea and vomiting due to chemotherapy
and to stimulate appetite for people with HIV/AIDS [2].
It is also used as industrial hemp for paper, textiles and
ropes as well as edible products such as hemp seeds
and hemp nuts. The recreational drug marijuana is made
from the dried cannabis flowers, leaves, stems with the
seeds being the most widely consumed illegal drug in
the world [3].

cannabinoid content and leaf shape to Cannabis sativa.
Almost 150 years later, the botanist Dmitrij E.
Janischwesky reported a third species: Cannabis
ruderalis. The three species differ in their appearance,
growing characteristics, cannabinoid content and uses
which results in a broad product variety and makes the
analysis quite challenging. [5]

Cannabis strains

Sativa

Indica

2 ¥

Ruderalis
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Regulatory Situation

In Europe, the regulatory situation differs among the
individual states. Whereas most of the states includ-
ing Portugal, Sweden or The Netherlands have legal-
ised the use of cannabis for medical purposes, the
situation for recreational use is very different [6-8].
It is still illegal in many countries, but some have already
introduced a policy of decriminalisation which means that
possession of small amounts is no longer prosecuted.

Cannabis Testing

Due to the ongoing discussion about the regulatory situ-
ation and the resulting legalisation for recreational can-
nabis use in more and more countries, the importance of
reliable analytical methods continues to increase. Ana-
lytical methods are designed to ensure the quality, safety
and efficacy of a product. Therefore, different analytical
questions have to be answered in order to characterise

In the US, federal law says that cannabis is illegal [5].
However, since criminal law is the responsibility of the
individual states the regulatory situation is not uniform.
In many states such as California and New York can-
nabis is already legal for recreational use, but there are
states such as lowa or Georgia where it is still illegal with
only small exceptions for medical use [9-12].

the cannabis product completely. There are three main
topics that are typically addressed by using liquid chro-
matography (LC):

e Potency testing

e Pesticide analysis

* Mycotoxin analysis
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1. Potency Testing

Cannabinoids are a group of related compounds that are
responsible for the pharmacological effect of cannabis.
Cannabis sativa contains at least 100 of these cannabi-
noids which exhibit varied effects [13]. For example, tet-
rahydrocannabinol (THC) which is widely extracted from
marijuana has psychoactive properties, whereas canna-
bidiol (CBD) provides anti-inflammatory, anti-epileptic
and relaxing functions. The concentration of the individu-
al cannabinoids differs among the species and since also
minor cannabinoids can have a significant effect on the
human body, a comprehensive profiling is of highest im-
portance.

During potency testing the total amount of cannabinoids
in a product is determined. In the early stages of cannab-
inoid analysis, gas chromatography with flame ionisation
detection (GC-FID) was used as analytical technique and
is still the method recommended by the European Un-
ion (EU) [14]. However, since the high temperatures used

OH
o‘

Cannabivarin

Cannabidiolic acid

lead to decarboxylation of acidic cannabinoids and isom-
erisation and oxidation reactions, (UJHPLC became the
gold standard for potency testing. Further, the analysis
is quite challenging as cannabinoids show similar molec-
ular structures and minor species can be present in just
small amounts. (U)HPLC is an ideal method for this kind
of analysis since it is highly sensitive and the structurally
similar cannabinoids can be separated and identified.

In the following example, 11 common cannabinoids
are analysed using LC/MS compatible conditions. A
YMC-Triart C18 column provides the optimum selectiv-
ity to separate these compounds with similar molecular
structures and chemical properties. Cannabinoids are
more fat soluble than water soluble resulting in high logP
values. Therefore, starting the gradient with a high per-
centage of organic is commonly applied. The acetonitrile
gradient increasing up to 80% is used to achieve high
resolution for the 11 cannabinoids.

HO

Cannabigerol

(CBV) (CBDA) (CBG)

HO

Cannabidiol

7o

Delta-9-tetrahydrocannabinol

(A9-THC)
OH

=

= o

Cannabichromene

Figure 1: Cannabinoids separated in Figure 2 and 5.

Tetrahydrocannabivarin
(CBD) (THCV) (CBN)

Delta-8-tetrahydrocannabinol

® IOH
O

Cannabinol

CHs

Cannabicyclol
(A8-THC) (CBL)

Tetrahydrocannabinolic acid
(CBC) (THCA)
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Figure 2: Separation of 11 cannabinoids using a YMC-Triart C18 column.

Chromatographic conditions

Column: YMC-Triart C18 (3 pm, 12nm), 150 x 4.6 mm ID
Part No.: TA12S03-1546PTH
Eluent: A) 0.1 % formic acid in water
B) 0.1 % formic acid in acetonitrile
Gradient: 75-80%B (0—20 min)
Flow rate: 1.0mL/min
Sample: 11 cannabinoids each 0.05mg/mL diluted with acetonitrile/water (75/25)
Temperature: 35°C
Injection: 10puL
Detection: UV at 220nm Application Data by courtesy YMC America, Inc.
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By decreasing the particle size and the column di-
mensions (length and inner diameter) to UHPLC con-
ditions the analysis becomes more cost-efficient, with
analysis time and solvent consumption being reduced.
As the following application shows, the resolution is still
remarkably high for the metabolites of THC and vari-

ous cannabinoids. In this application, methanol is used
which has a lower elution strength compared to acetoni-
trile, the amount of eluent B in the gradient needs to be
increased up to 100%. This ultra-fast UHPLC separation
is performed with formic acid as an additive to make it
LC/MS compatible.

HO
1. 11-Hydroxy-delta-9-tetrahydrocannabinol 2. 11-Nor-9-carboxy- delta-9- 3. Cannabidiol
(11-OH-A9-THC) tetrahydrocannabinol (11-COOH-THC) (CBD)
O OH
(6} [
4. Cannabinol 5. Delta-9-tetrahydrocannabinol
(CBN) (A9-THC)
Figure 3: Cannabinoids and metabolites separated in Figure 4.
mAUj
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Figure 4: Separation of various cannabinoids and metabolites using a YMC-Triart UHPLC C18 column.

Chromatographic conditions

Column: YMC-Triart C18 (1.9um, 12nm) 100 x 2.0mm ID
Part No.: TA12SP9-1002PT
Eluent: A) water/formic acid (100/0.1)
B) methanol/formic acid (100/0.1)
Gradient: 75-82%B (0-3.5 min), 82-100%B (3.6-5.0 min), 100%B (5.0-8.0 min)
Flow rate: 0.5 mL/min
Temperature: 25°C
Detection: UV at 220 nm
Injection: 2 pL (17 pg/mL)
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Another option to save analysis time is to choose a
Core-Shell stationary phase. Due to the particles’ solid
core higher flow rates compared to fully porous particles
can usually be used which makes the analysis highly ef-
ficient.

In Figure 5 the separation of 7 commonly known canna-
binoids is shown using the Core-Shell column
Meteoric Core C18. Isocratic conditions using water +
formic acid (0.1%) and acetonitrile allow a high-resolu-
tion separation in less than 9 minutes.
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Figure 5: Separation of 7 cannabinoids using a Meteoric Core C18 column .

Chromatographic conditions

Column: Meteoric Core C18 (2.7 pm) 100 x 4.6 mm ID
Part No.: CAS08SQ7-1046PT

Eluent: water+formic acid (0.1%) / acetonitrile (27/73)
Flow rate: 1.25 mL/min

Detection: UV at 220 nm

Injection: 25 pL (0.05 mg/mL)

Temperature: 35°C

Application Data by courtesy YMC America, Inc.

The cannabinoid which is most commonly known for its
psychoactive properties is THC. It has two chiral centres
and various double bond isomers with additional stere-
oisomers. Since the isomers can influence the pharma-
cological activity, chiral analysis of cannabinoids is also
an important part of potency testing. In Figure 6 the chi-
ral separation of THC is shown.

(+)trans-9-THC and (-)trans-9-THC were successful-
ly separated with a resolution of 8.5. The separation is
achieved in less than 3 minutes by using a coated poly-
saccharide stationary phase: CHIRAL ART Amylose-C.
The resolution can further be increased by using the
recently introduced CHIRAL ART Amylose-C Neo
column.
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Figure 6: Chiral separation of THC using a CHIRAL ART Amylose-C column.

Chromatographic conditions

Column: CHIRAL ART Amylose-C (3 pm) 150 x 3.0 mm ID
Part No.: KAN99S03-1503WT

Eluent: n-heptane / 2-propanol (92/8)

Flow rate: 1.0 mL/min

Temperature: 40°C

Detection: UV at 228 nm

Injection: 10 pL (50 pg/mL)

YMC stationary phases
for cannabis potency testing

Base Particle/ Particle Sizes pH Range |YMC’s Recommended
Modification Alternative

YMC-Triart C18 Hybrid silica/C18 1.9, 3,5um -1 -
RP Meteoric Core C18 | Core-Shell silica/C18 2.7pym 1.5-10 -
Silica/Amylose tris
. CHIRAL ART b
Chiral Amylose-C Neo (8,5-dimethyl- 3,5,10,20pm 3.5-6.5 -
e phenylcarbamate)
Silica/Amylose tris
Chiral CAHrLRQ';Q%T (3,5-dimethyl- 3, 5um 3.5-6.5 A%ﬂo
y phenylcarbamate) Amylose-L Neo
*UltraHT
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2. Pesticide analysis

Pesticides are a group of compounds which protect
plants from insects, weeds or fungi. This also includes
the protection of cannabis. Since the demand in canna-
bis products has grown for several years, the industrial
cultivation has also increased and therefore the use of
pesticides.

Whilst insecticides, herbicides, fungicides etc. protect
the plants against harmful impact resulting in higher
yields, they also pollute the environment, disturb the bal-
ance of the ecosystem and are a human health risk. To
ensure the consumer’s safety reliable and fast methods
for the analysis of pesticides are required.

Pesticide analyses benefit from using mass spectrometry
as a highly accurate detection technique. Because very
low levels of pesticides need to be identified in different
matrices, the complete analysis has to be highly sensi-
tive. In Figure 7 the separation of various pesticides, in-
cluding insecticides, herbicides and fungicides is shown.

By using a stationary phase with 2 um particle size and
MS as the detection technique a reliable and ultra-fast
analysis of 26 pesticides is obtained.

The YMC-UIltraHTProC18 column makes it possible
to separate these compounds with sharp peaks in only
9 minutes.
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9


https://ymc.eu/ymc-pro-family.html

Your Guide to Cannabis Testing by Liquid Chromatography

YML

20 %
1.00e6{ B XIC of +MRM (25 pairs) Max. 3.4e5 cps.
9.00e51 10,11
8.00e51 5 14,15
4
7.00e51 1\8
19 25
, 600e5 \. | 24!
c 6 ot
% 500e5 | 13 171 21
g 7 oo |
E vz,
4.00e5 ] ‘ CINIRE
(il
3.00e5- 9
3 8 \ ‘
200e51 M \‘ U H
2 H 23 ‘
1.00e5 H H H ‘\ |
|
. I LU
0.00 ; ‘ ; ; ; et - ; ‘
1 2 3 4 5 6 7 8 9 10 11
Time, min
1. Thiamethoxam (Q1/Q3 : 292.3/211.3) 14. Chromafenozide (Q1/Q3 : 395.4/175.1)
2. Clothianidin (Q1/Q3 : 250.3/169.1) 15. Butafenacil (Q1/Q3 : 492.1/331.1)
3. Chloridazon (Q1/Q3 : 222.3/77.0) 16. Simeconazole (Q1/Q3 : 249.3/70.1)
4. Thiacloprid (Q1/Q3 : 253.3/126.0) 17. Cyazofamid (Q1/Q3 : 325.2/108.0)
5. Thiabendazole (Q1/Q3 : 202.3/175.2) 18. Naproanilide (Q1/Q3 : 292.3/171.3)
6. Azamethiphos (Q1/Q3 : 325.2/183.0) 19. Fenoxycarb (Q1/Q3 : 302.3/88.1)
7. Dimethirimol (Q1/Q3 : 210.4/71.1) 20. Anilofos (Q1/Q3 : 368.2/199.1)
8. Isoxaflutole (Q1/Q3 : 360.2/251.1) 21. Cyflufenamid (Q1/Q3 : 431.3/295.2)
9. Pyriftalid (Q1/Q3 : 319.3/139.1) 22. Pyrazolynate (Q1/Q3 : 439.1/91.0)
10. (E)-Ferimzone (Q1/Q3 : 255.4/91.1) 23. Indoxacarb (Q1/Q3 : 528.1/203.2)
11. (Z)-Ferimzone (Q1/Q3 : 255.4/91.1) 24. Benzofenap (Q1/Q3 : 431.2/105.1)
12. Methoxyfenozide (Q1/Q3 : 369.4/149.3) 25. Furathiocarb (Q1/Q3 : 383.3/195.2)
13. Iprovalicarb (Q1/Q3 : 321.4/119.3) 26. Cloquintocet-mexyl (Q1/Q3 : 336.3/238.2)

Figure 7: Separation of 26 pesticides using a YMC-UltraHT Pro C18 column .

Chromatograph

ic conditions

Column:
Part No.:
Eluent:

Gradient:

Flow rate:
Temperature:
Detection:
Injection:
Sample:

YMC-UltraHT Pro C18 (2pm, 12nm) 75 x 2.0mm ID

AS12502-L502WT
A) 5mM CH,COONH, in water
B) 5mM CH,COONH, in methanol

15-40%B (0-0.5 min), 40%B (0.5-1.75 min), 40-50%B (1.75-3 min),
50-55%B (3-4 min), 55-95%B (4-8.75 min), 95%B (8.75-11 min)

0.4 mL/min

ambient

API5000, ESI, Positive, MRM

3pL (10ng/mL)

Pesticide Mixture Standard Solution PL-7-2,

manufactured by Wako Pure Chemical Industries, Ltd.

Courtesy of J.Watanabe, TAKARA BIO INC.
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Atrazine is one of the best-known herbicides in the world
[15]. In the EU its use is prohibited, but in the US its use is
still allowed [16]. Therefore, it still can be found in plants
such as cannabis and needs to be strictly monitored.

cl
) £
HSC/\NJ\N//kNH2 HC™ N

1. Atrazine-desisopropyl

CH; N

|
H3C)\ )\N/ N

N
H

HN" CHg Gl
)§ N CH3 N™

N /&O
H
2. Atrazine-2-hydroxy

L,

A YMC-Triart C18 column is the perfect choice to an-
alyse atrazine and its metabolites. By using the UHPLC
particle size the compounds can be separated in only 2
minutes!

N

|
H?,C)\H)\N/)\NH2

3. Atrazine-desethyl

CH
H 3

4. Atrazine

Figure 8: Atrazine and its metabolites.
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Figure 9: Separation of atrazine and metabolites using a YMC-Triart C18 column.

Chromatographic conditions

Column: YMC-Triart C18 (1.9 ym, 12 nm) 75 x 2.0 mm ID
Part No.: TA12SP9-L502PT
Eluent: A) water/TFA (100/0.1)
B) acetonitrile/TFA (100/0.1)
Gradient: 15-40%B (0-1.2 min), 90%B (1.3-2.0 min)
Flow rate: 0.6 mL/min
Temperature: 25 °C
Detection: UV at 230 nm
Injection: 1 pL (0.2 mg/mL)
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Since pesticides can also have hydrophilic properties, for the separation of polar compounds. The hydrophilic
stationary phases showing a good selectivity for polar insecticide oxamyl, which has a logP value below 0,
substances are required. YMC’s Hydrosphere C18 col- shows good retention on a Hydrosphere C18 column as
umns are based on the same ultra-high purity silica as shown in Figure 11. Excellent resolution is obtained for all
YMC-Pack Pro C18 and have been designed especially five insecticides.

o
)OL P 0 Hey AN
HC o Ns N-CHs ~ J\ N =z H
N o7 N S Q
H s éH H ><CH3
HsC” 3 CH
= 2. Aldicarb o s
1. Oxamyl 3. Bendiocarb
(0]
\N/H J OJ]\N/CH3
\
O)\o s H,C | = CH,
CH
H,C N)\l]l/ g
H,C
4. Ethiofencarb 5. Pirimicarb
Figure 10: 5 insecticides analysed in Figure 11.
2
1
3

-

Figure 11: Separation of 5 insecticides using a Hydrosphere C18 column.

Chromatographic conditions

Column: Hydrosphere C18 (3 pm, 12nm) 75 x 4.6 mm ID
Part No.: HS12S03-L546WT

Eluent: methanol/20mM KH,PO, (45/55)

Flow rate: 1.0 mL/min

Temperature: 30°C
Detection: UV at 240 nm, 0.64 AUFS
Injection: 5pL (0.1~1.5mg/mL)
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The world’s most widely used herbicide is glyphosate
[17]. Since the 1970s it has been used to eliminate
weeds. Due to its extensive use in agriculture, fields
where cannabis is harvested may be contaminated
with it even though it has not been directly applied.
Therefore, highly sensitive analytical methods are
required. Aminomethylphosphonic acid (AMPA) is the
main metabolite of glyphosate. Due to the reported risks
to human health for both compounds, their analysis is an
important topic.

(0] (0]
HO™ | > OH
HO
Glyphosate

Figure 12: Structures of glyphosate and AMPA.

Since both compounds are highly polar they are difficult to
retain on C18 columns. The derivatisation with FMOC-CI
(fluoromethyloxycarbonyl chloride) is used to lower the
analytes’ polarity and therefore increase their retention.
The analysis of FMOC-derivatised glyphosate and
AMPA at a concentration of 800ng/L is shown in Figure
13. A YMC-Triart C18 UHPLC column is used to obtain
these highly sensitive results. Stable isotope M-AMPA-
FMOC and M-glyphosate-FMOC were used as internal
standards.

O
I

HaN_R~oH
OH

Aminomethylphosphonic acid (AMPA)

o Glyphosate-FMOC AMPA-FMOC

Intensity, cps

800ng/L

M-Glyphosate-FMOC M-AMPA-FMOC

Intensity, cps

sono

05 10 T 20 25 a0 2% <o 5 =

Time, min

Figure 13: Extracted-ion chromatograms at m/z=332 and m/z=334 for glyphosate-FMOC and AMPA-FMOC
and the internal standards at a concentration of 800 ng/L.

Chromatographic conditions.

Column: YMC-Triart C18 (1.9 pm, 12nm) 75 x 2.1 mm ID
Part No.: TA12SP9-L5Q1PT
Eluent: A) 0.1% triethylamine in H,O (adjusted to pH 9.5 with glacial acetic acid)
B) acetonitrile
Gradient: 5%B (0-2.1 min), 5-65%B (2.1-4 min),
65-95%B (4-4.8 min), 95-5%B (4.8—-5 min),
5%B (5-10 min)
Flow rate: 0.4 mL/min
Temperature: 40°C
Detection:  MS (ABSciex QTrap 6500+) in negative MRM mode
Injection: 20pL

YMC Europe GmbH - Schéttmannshof 19 - D-46539 Dinslaken - Phone +49 (0)2064 427-0
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ESI source conditions.

Curtain gas: 25 psi Spraying gas (GS1): 40 psi
CAD gas: Medium Drying gas (GS2): 60 psi
lon spray voltage: -4,500 V Entrance potential: -10V

Drying temperature: 350°C

Compound-related MS-conditions.

Compound MRM Declustering Collision Collision cell
transitions i potential energy exit potential
332 — 110 20 ms -35V -10V -15V
AMPA-FMOC (8332 — 136) (20 ms) (-35V) -18V) (-13V)
390 — 168 20 ms -50V -16 V A7V
Glyphosate-FMOG (390 — 150) (20 ms) (-50 V) (-30 V) -9V
M-AMPA-FMOC 334 - 112 20 ms -35V -10V -13V
(*C™*N-AMPA) (334 — 138) (20 ms) (-35V) -18V) -15V)
M-Glyphosate-FMOC 393 — 171 20 ms -65V 16V -9V
(1,2-*C'SN-glyphosate) (893 — 153) (20 ms) (-65V) (-30V) 17 V)

YMC stationary phases for pesticide analysis

Base Particle/ Particle Sizes pH Range
Modification
1-12

YMC-Triart C18 Hybrid silica/C18 1.9,3,5um -
YMC-Pack Pro C18 Silica/C18 2*,3,5um 2-8
Hydrosphere C18 Silica/C18 2%, 3,5 um 2-8
*UltraHT
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3. Mycotoxin analysis

Besides cannabinoid and pesticide analysis, the detec-
tion of mycotoxins is an important part of cannabis test-
ing. Mycotoxins are a health risk for both humans and
other animals as they are toxic secondary metabolites
produced by fungi and can be carcinogenic, immuno-

suppressive or mutagenic [18]. They occur in cannabis
because of mouldy plants, which either turned mouldy
in the field or during storage or transport. Common-
ly known mycotoxins are aflatoxins, fumonisins and
ochratoxin A.

Since fumonisins have coordinating groups in their mo-
lecular structure they show poor peak shapes and carry-
over with conventional HPLC columns due to their inter-
action with the stainless steel column hardware.

YMC’s metal-free hardware which is made of a PEEK-
lined stainless steel body and a PEEK frit is the ideal

choice for the analysis of such coordinating compounds.
Due to the fully inert nature of the columns, the sample
does not come into contact with any metal inside the col-
umn resulting in sharp peaks and no carryover. By using
hyphenated YMC-Triart C18 metal-free columns with
MS, highest sensitivity results are obtained.

YMC Europe GmbH - Schottmannshof 19 - D-46539 Dinslaken - Phone +49 (0)2064 427-0 - Fax +49 (0) 2064 427-222 - Email: info@ymc.eu - www.ymc.eu

15


https://ymc.eu/bioLC-columns/bioinert-columns.html
https://ymc.eu/bioLC-columns/bioinert-columns.html

Your Guide to Cannabis Testing by Liquid Chromatography YMC

(o] COOH o OOH o 00H
COO!
o 2 ool oH o cool ‘m
CH. CH. CH.
HC  he LR Qs
i Hy OH i - CH, OH ! Hy
% i COOl 5 3 | €00 N iy i3 OO e
0 00H 0 OOH ! 0O0H
Fumonisin B1 Fumonisin B3 Fumonisin B2

O =coordinating groups

Figure 14: The fumonisins separated in Figure 15.
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Figure 15: Comparison of the separation of fumonisins using a YMC-Triart C18 metal-free and a standard column .

Chromatographic conditions

Column: YMC-Triart C18 (metal-free/standard) (3um, 12nm) 150 x 2.1 mmID
Part Nos.: TA12S03-15Q1PTP/TA12S03-15Q1PTH
Eluent: A) water/HCOOH (100/0.1)
B) acetonitrile
Gradient: 25-50%B (0—5 min), 50%B (5-8 min), 50-90%B (8—10 min)
Flow rate: 0.2 mL/min
Temperature: 40°C
Detection: ESI, positive
Scheduled MRM (Metal-free column)
MRM (Standard column)
Injection: 5 pL (0.1 mg/mL)
Instrument: LC) Shimadzu Prominence UFLC, MS) AB Sciex 3200 QTRAP
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YML

Aflatoxins are very similar in hydrophobicity and structure
which makes their separation very challenging. However,
due to their toxic properties, their analysis needs to be
highly reliable. Therefore, highly selective and reliable
stationary phases are required. Columns with an
intermediate hydrophobicity are a good choice for this
analysis.

1. Aflatoxin G2

Sharp peaks can be obtained with high resolution for
these structurally similar compounds as shown in Figure
17. To have more flexibility in method development
particularly with regards to available particle sizes and
applicable pH range, the use of modern stationary phases
with similar properties such as Hydrosphere C18 is to
be recommended.

(0] (o} OCH,
3. Aflatoxin B2

4. Aflatoxin B1

Figure 16: The aflatoxins separated in Figure 17.
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Figure 17: Separation of aflatoxins using a column with moderate hydrophobicity.

Chromatographic conditions

Columns: J’sphere ODS-M80 (4 um, 8nm) 150 x 4.6 mm ID
Part No.: JM08S04-1546WT

Eluent: methanol/water (40/60)

Flow rate: 1.0 mL/min

Temperature: 37°C

Detection: UV at 365 nm, 0.04 AUFS

Injection: 10puL (7~10 ppm)
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YMC stationary phases for mycotoxin analysis

Base Particle/ Particle Sizes pH Range YMC’s Recommended
Modification Alternative
Metal-
free

el YMC-Triart C18 Hybrid silica/C18 1.9, 3,5um 1-12 -
available

Hydrosphere C18 Silica/C18 2%, 3, 5um 2-8 -

J’sphere ODS-M80 Silica/C18 4um 2-7.5 Hydrosphere C18

* UltraHT
Conclusion

Cannabis products have to be characterised in a comprehensive way in order to ensure the consumer
safety. In addition to potency testing, contaminants such as pesticides and mycotoxins have to be fully
determined due to their health risk for humans. This Whitepaper shows how to overcome the many exis-
ting challenges in cannabis analyses. YMC'’s stationary phases provide:

V high resolution for structurally similar cannabinoids in potency testing
i/ excellent selectivity for non-polar and polar pesticides

‘/ good peak shapes for coordinating mycotoxins
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Further information

Yymc YMCL mc
Reliable - Robust - Reproducible YMC Chiral Columns Preporoﬂve columns
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Contact Team LCA

Phone +49 02064 427-556
Email support-lca@ymec.de
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Your local distributor:

¥YMCL Europe GmbH
Schéttmannshof 19

D-46539 Dinslaken

Germany

Phone +49(0)2064/427-0, FAX +49(0)2064/427-222
www.ymc.eu

¥YMCL schweiz GmbH

Im Wasenboden 8

4056 Basel

Switzerland

Phone + 41 61 561 80 50, Fax + 41 61 561 80 59
www.ymc-schweiz.ch

¥YMCL co., LTD.

YMC Karasuma-Gojo Bld. 284 Daigo-cho,
Karasuma Nishiiru Gojo-dori Shimogyo-ku,

Kyoto 600-8106 Japan

Phone +81(0)75-342-4515, FAX +81(0)75-342-4550
WWW.ymc.co.jp
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