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Overview

Many plants produce pyrrolizidine alkaloids as
secondary metabolites to protect them against
herbivores. The occurrence of pyrrolizidine alkaloids in
plants is depending on various factors including the
plant species and the part of the plant. Pyrrolizidine
alkaloids have shown liver toxicity in humans and

animals and are therefore undesirable in food and feed.

In this application note we describe the effective
analysis of pyrrolizidine alkaloids in herbal teas and
honey.

Methods and Materials
Sample Preparation

The sample preparation for honey samples was done
according to BfR-PA-Honig-1.0/2013 using 500 mg SCX
sorbent and for herbal teas according to BfR-PA-Tee-
2.0/20142 using 500 mg C18 sorbent. Compared to the
above-mentioned methods, two deviations have been
applied. The final dissolution of the extract was higher
(F=10) and lower concentration calibration solutions,
from 0.1 and 20 ng/mL in residue free matrix eluent,
have been used.

LC Conditions

System: Agilent® 1260 system with binary pump
Column: Kinetex® 2.6 pm EVO C18 150 x 2.1 mm
Part No.: O0F-4725-AN
Guard: SecurityGuard™ ULTRA (AJ0-9000 + AJ0-9298)
Mobile Phase: A: 5 mmol/L Ammonium Formate and 0.1%
Formic Acid in Water
B: 5 mmol/L Ammonium Formate and 0.1%
Formic Acid in Methanol
Gradient: Time (min) %A %B
0 95 5
0.5 95 5
7 50 50
12 5 95
15 5 95
16 95 5
24 95 5
Flow Rate: 350 plL/min
Temperature: 35 °C
Injection: 5 pL
Detector: SCIEX® QTRAP® 5500
MS Conditions
Table 1: MS Settings
Parameter Setting
lonization ESI*
Mode MRM
Temperature 600 °C
Curtain Gas (CUR) 40 psi
Collision Gas (CAD) Medium
lonSpray Voltage 5500V
Gasl 60 psi
Gas2 80 psi
Q1 Resolution Unit
Q3 Resolution Unit
EP 10
Scheduled MRM
MRM Detection Window 110 sec
Target Scan Time 0.7 sec
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Results

Table 2: Retention Times and MRM settings of the

target analytes

Figure 1a: XiC of Standards with concentration of 0.5

ng/mL of each pyrrolizidine alkaloid
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Figure 2a: Calibration curve first transition for Echimidine,
Europine, Heliotrine, Lasiocarpine and Lycopsamine in honey

Figure 2b: Calibration curve first transition for Monocrotaline,
Retrorsine, Senecionine, Senecipylline, and Senkirkine in honey

Figure 2c: Calibration curve first transition for Trichodesmine,

Europine-N-Oxide, Heliotropine-N-Oxide, Intermedine, and

Lasiocarpine-N-Oxide in honey
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Figure 2d: Calibration curve first transition for Monocrotaline-N-
Oxide, Retrorsine-N-Oxide, Senecionine-N-Oxide, Seneciphylline-N-

Oxide, and Echimidine-N-Oxide in honey

Figure 2e: Calibration curve first transition for Erucifoline,

Erucifoline-N-Oxide, Intermedine-N-Oxide, Jacobidine, Jacobidine-

N-Oxide, and Lycopsamine-N-Oxide in honey
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Figure 3a: Calibration curve first transition for Echimidine,
Europine, Heliotrine, Lasiocarpine and Lvycopsamine in herbal tea

Figure 3b: Calibration curve first transition for Monocrotaline,
Retrorsine, Senecionine, Senecipylline, and Senkirkine in herbal tea

Figure 3c: Calibration curve first transition for Trichodesmine,

Europine-N-Oxide, Heliotropine-N-Oxide, Intermedine, and
Lasiocarpine-N-Oxide in herbal tea

Figure 3d: Calibration curve first transition for Monocrotaline-N-

Oxide, Retrorsine-N-Oxide, Senecionine-N-Oxide, Seneciphylline-N-

Oxide, and Echimidine-N-Oxide in herbal tea
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Figure 3e: Calibration curve first transition for Erucifoline,

Erucifoline-N-Oxide, Intermedine-N-Oxide, Jacobidine, Jacobidine-

N-Oxide, and Lycopsamine-N-Oxide in herbal tea
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Conclusion

Table 3: Limits of detection (LOD) and quantification The presented method allows a reliable and robust
(LOQ) for the target analytes quantification of pyrrolizidine alkaloids in herbal teas
Herbal Teas Honey and honey. In herbal teas the average recovery for the
Analyte T . .
LoD [ug/ke] [ LOQlug/ke] | LODIug/kel | LOQ[ue/ke pyrrolizidine alkaloids was in the range between 75 and
Echimidine 10 40 01 03 100% with the exception of Lasiocarpine(66%) and
. . o ..
hiidineN-Oide o 20 o s Seneciphylline (71%). Table 3 shows the limits of
detection (LOD) and limits of quantification (LOQ) for all
Erucifoli 1.0 4.0 0.1 0.3 YT . .
ructone pyrrozilidine alkaloids in herbal teas and honey.
Erucifoline-N-Oxide 1.0 4.0 0.1 0.3
Europine 1.0 40 01 03 References
Europine-N-Oxide 1.0 4.0 0.1 0.3 1 BfR Testing MethOd.' BfR-PA-HOHig-1.0/2013
(German), German Federal Institute for Risk Assessment
Heliotrine 1.0 4.0 0.1 0.3
2 BfR Testing Method: BfR-PA-Tee-2.0/2014 (German),
Heliotrine-N-Oxid! 1.0 4.0 0.1 0.3 . .
elotrneroace German Federal Institute for Risk Assessment
Intermedine 1.0 4.0 0.1 0.3
Intermedine-N-Oxide 1.0 4.0 0.1 0.3
Jacobine 1.0 4.0 0.1 0.3
Jacobine-N-Oxide 1.0 4.0 0.1 0.3
Lasiocarpine 4.0 10.0 0.1 0.3
Lasiocarpine-N-Oxide 4.0 10.0 0.1 0.3
Lycopsamine 1.0 4.0 0.1 0.3
Lycopsamine-N-Oxide 1.0 4.0 0.1 0.3
Monocrotaline 1.0 4.0 0.1 0.3
Monocrotaline-N-Oxide 1.0 4.0 0.1 0.3
Retrorsine 1.0 4.0 0.1 0.3
Retrorsine-N-Oxide 1.0 4.0 0.1 0.3
Senecionine 1.0 4.0 0.1 0.3
Senecionine-N-Oxide 1.0 4.0 0.1 0.3
Seneciphylline 1.0 4.0 0.1 0.3
Seneciphylline-N-Oxide 1.0 4.0 0.1 0.3
Senkirkine 1.0 4.0 0.1 0.3
Trichodesmine 1.0 4.0 0.1 0.3
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Need a different column size or sample preparation format?

No problem! We have a majority of our available dimensions up on www.phenomenex.com, but if you can’t find what you need right away,
our super helpful Technical Specialists can guide you to the solution via our online chat portal www.phenomenex.com/LiveChat.
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BE-HAPPY.

GUARANTEE

Terms and Conditions

Your happiness is our mission. Take
45 days to try our products. If you
are not happy, we'll make it right.
www.phenomenex.com/behappy

Subject to Phenomenex Standard Terms and Conditions. which may be viewed at www.phenomenex.com/TermsAndConditions.

Trademarks

Kinetex is a registered trademark and SecurityGuard and BE-HAPPY are trademarks of Phenomenex. Agilent is a registered trademark of Agilent

Technologies, Inc. SCIEX and QTRAP are registered trademarks of AB SCIEX Pte. Ltd.

Disclaimer

Comparative separations may not be representative of all applications.

Kinetex EVO is patented by Phenomenex. U.S. Patent Nos. 7,563,367 and 8,658,038 and foreign counterparts.
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