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Liquid Chromatograph Mass Spectrometer LCMS-8060
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No. SSK-LCMS-2305 LC-MS/MS Method for Analysis of Pyrrolizidine Alkaloids (PAs) in Herbal
Teas

ME
mAE B 1.LC-MS/MS &4 =2

O E2|X|E LZZ0|=(pyrrolizidine alkaloids, PAs)= 4lZ0

= =
QEZ HE| AARE HTEPY| 23l Mdote XY 54 SEHE

Liquid chromatograph Nexera™ X2

M Column . Shim-pack™ GIST C18-HP
o (2.1 mm 1.D.x 100 mm L., 3 ym)
ARSI S 2EAPIE A2 i UL Flow rate : 0.3 mL/min
ZHYARLA(ARC)OA = DE2(XE LEZ20|E 2 F Mobile phase : (A) 0.1% formic acid in 5 mM ammonium
f t taini t
UHEZ Group 2B(QIH| UM JHs 2E)It Group 3(91H| ormate containing water
o o s : (B) 0.1% formic acid in 5 mM ammonium
ey 2% S2)2 EFROIJYCLN OI|E2|X|T YLZ0|=9| formate containing methanol
J|2 AxE So| WS MEl) WAS ESGHs HefR U Oven temp. 130C
= Injection volume 10l
G0l oier SR E 7 10] LIEFLHRALE
© =-" * Gradient © 1% B(0.0-1.5 min)- 15 % B (3.0 min) -
Sixlf, ZLHOAM = SHEAIES H|Q|otn OE2|X|T YZLZ0|E9 30 % B (18.0 min) -95 % B (19.0-21.0 min) -
N N 1% B (21.0-25.0 min)
OFFf J|ZF 2 DFRE|0f UX| QLT J2iLt ZLHR|2| B{=x}, 23tnt s S e | NDAEG060
AlE gl HE So|M OE|X|E YLZ0|E HE APt EX Interface : ESI, Positive mode
C|gon, UL SHekjjo T TRE|0 U= HoZ X QlCt Data acquisition : MRM mode
N Heat block Temp.  : 400 C
olof 0] FAZE{OME 3=t £ IB2|X|T YLR0|= HES oL Tem oo
2t LC-MS/MS EAMHE A0S, FF J|& OfA 5 2|0 Interface temp. . 400°C
L 20| &)Xt i}, Nebulizing Gas Flow : Nitrogen, 3.0 L/min
Drying Gas Flow . Nitrogen, 5.0 L/min
0 . P Heating Gas Flow  : Zero Air, 15.0 L/min
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Precursor  Production-1 Production-2

A0y
Echimidine Heliotrine Jacobine °° ion (m/2) (m/2) (m/2)
Echimidine 398 120 220
N Yo % o /A Echimidine-N-oxide 414 254 352
s o -—{i _ \/g Erucifoline 350 120 138
“o]?\)ko\féwl HoT. O~ Erucifoline-N-oxide 366 94 119
g - HO [ Yy M Europine 330 138 156
Europine-N-oxide 346 172 111
Lasiocarpine Monocrotaline Heliotrine 314 138 156
Heliotrine-N-oxide 330 172 111
q_pH Qo M Intermedine 300 9% 138

“ : N

HO;Q(O Intermedine-N-oxide 316 172 94
ERS O;. Jacobine 352 120 155
— Jacobine-N-oxide 368 296 120
Seneciphylline Senkirkine Trichodesmine Lasiocarpine 412 120 336
Lasiocarpine-N-oxide 428 254 94
a2 1, [=2|X|T ULZ0|= K ofA| Lycopsamine 300 94 138
Lycopsamine-N-oxide 316 172 94
Monocrotaline 326 120 94
= HFEH Monocrotaline-N-oxide 342 137 119
u _":A_-I' OI-H Retrorsine 352 120 138
mE2XY YUR0IE 28 MR EMo| HHstE 9B AlDkx Retioreme Noxde 308 o o
My I 20tETNO HEFEAI| LCMS-8060 1t Shim-pack Senecionine-N-oxide 352 94 118
GIST C18-HP (2.1 x 150 mm, 3 um) ZHS Atotion, seneciphylline 334 120 94
ME 51 X2 9 MRM EHS E 17} & 20] 2¢2¢ LIERHSICH Seneciphylline-N-oxide 350 120 94
TET e X —i= L M Senecivernine 336 120 308
0] M XHE 0|28l EAMsH m|S2|X|Tl LLUZ0|E =3 Senecivernine-N-oxide 352 118 94
IZEQoHo| I20LE 84S 18| 9} 2T} Senkirkine 366 168 122

Trichodesmine 354 222 120
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a [E2|X|T YZ20|= 28422 MS Z20ED™ (5=: 10 ng/mL)
X HIH " g o "
m HNE] S B|EIA A ZE 0|83 8|48 Al U HE
HMAE| S SiEA ARE 2afsto] 2R 3t B, X% gl SIEAL A0 OE2(X|T LYLZ20|E =LHEFEUS AL
|, 5% 2 o0, HH2| 2ol MRAtte 17 30 Wel ol M, 5%, 1k +ECR Mk, srY
LIEHH QAL 5oHel AR E TX 2|50 EH|SIICE B 2l82 (75-115) %
O|LHE LIEfHon, AHEZEHMAN%RSD)E (3-17) % O|LiE
LIEMSCE HEkstAl= Labsolutions AT EQO{0AM S/N=10
A2 2401 g o= AHision, Yol mat (0.1-8.5) ng/g +EC2
SOIE|QUCHE 3),
0.05MH,S0, & Zest 50 % MELS 8 40 ML 20 ==
Shaking 30 £ B 3. OE2X|T HZ20|= 247 HalHo]d 2L
s|AS = LoQ
2423|102 (3800 X g) Moy SlEr S (U) & ERET (=2 no/g
HsEQC F5=QC I8=QC (5/N=10)
Echimidine 86+9 89+11 1037 0.1
YEUS MER FEZOIF Echimidine-N-oxide 10049 104+12 1155 0.2
Erucifoline 758 79+10 76%5 1.1
Erucifoline-N-oxide 89+15 98+12 96+9 2.2
= SPE-MCX 2™ &dek 1) HEtE 3 mL, 2) 3F+3mL )
= AMSOH A|2 2 mLE SPE-MCX0| 2g Europine 7711 82112 799 0.2
* SR 4AmMLE AN Europine-N-oxide 85+10 92+11 92+10 1.3
= 5% YZLIOIHEFS 8H 4 mLE 8F o
Heliotrine 9116 92+14 87+11 0.3
Heliotrine-N-oxide 90+10 101214 106+8 0.3
7é| ‘Lé“-f‘;l% Ol_g_-é-l_o:i *|§ %qu (50“(:) Intermedine 8016 91+12 94+13 0.8
Intermedine-N-oxide 757 81+10 83+11 0.7
Jacobine 82+13 85+15 88+9 1.0
5% MIELS 1 mLE2 X3l Jacobine-N-oxide 102413 10249 99+11 03
Lasiocarpine 87%15 89111 98+10 0.2
07 3. 5|EXt A= X2 S Lasiocarpine-N-oxide ~ 100+4 11247 1156 33
Lycopsamine 78112 8613 87+8 2.2
Lycopsamine-N-oxide = 99+8 10910 10219 2.2
Monocrotaline 92+9 93+13 89+10 1.1
247t Ol E9 '
m3 I-* l Monocrotaline-N-oxide 82+7 93+9 91+11 0.9
ojEa| Kol YL20|Ee| HM Retrorsine 79+17 82+15 838 1.2
. Retrorsine-N-oxide 98+10 103%11 10919 8.2
SlEX & =X (green tea leaves)E CHACZ 2EAMH
W20 MS XIMSIIOn, HAMO ThE B 2Hap . Senecionine 78+11 78+13 84+7 1.5
o X|sHy matrix
= == d #FHE(mat Senecionine-N-oxide ~ 9712 10247 10948 2.1
128110t ZHEFAMO| Q= 2 MEo
matched calibration)2 X-&3IUCt AZMO| HR= 2F H&29| Seneciphyllin 7948 78+13 7949 8.5
=~ [=R=C] Fe1ie: Ko} =
FHAIE 124oto SR B2 L2 2FotUeH, 2E d=2 Seneciphyline-N-oxide 75¢12 7711 779 13
AN ZEA > (r)= 0.99 0| 2 2 251Lt Senecivernine 78£12  77+9 78+13 1.4
Senecivernine-N-oxide 98+7 105+8 1108 0.7
Senkirkine 11513 110+6 104x4 2.4
Trichodesmine 76x3 88113 98+9 1.0




H=E

==

AlOF= HZTEMI| LCMS-80602 O0|2310 s24 3
OEIX|C LLZ0|E 28 2 SARAYES HESIALCH
OERXT LdLRo/=e AFMLS WA 2H HIHS
AMBSIUCOH, ZFAI r2> 0.99 S 2% ZMES ALY,
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1. SIENE0| DE2|X|T YZ20|= ehHgta| Yot - HEXLE,

AlEQ|FEQITN, 2019

2. Determination of pyrrolizidine alkaloids (PA) in plant
material by SPE-LC-MS/MS, BfR-PA-Tea-2.0/2014
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SSK-LCMS-2305

For Research Use Only. Not for use in diagnostic procedures. Not available in the USA, Canada, and China.
This publication may contain references to products that are not available in your country. Please contact us to check the availability of
these products in your country.

The content of this publication shall not be reproduced, altered or sold for any commercial purpose without the written approval of Shimadzu.
Company names, products/service names and logos used in this publication are trademarks and trade names of Shimadzu Corporation, its
subsidiaries or its affiliates, whether or not they are used with trademark symbol “TM"” or “®".

Third-party trademarks and trade names may be used in this publication to refer to either the entities or their products/services, whether or
not they are used with trademark symbol “TM” or “®".

Shimadzu disclaims any proprietary interest in trademarks and trade names other than its own.

The information contained herein is provided to you "as is" without warranty of any kind including without limitation warranties as to its
accuracy or completeness. Shimadzu does not assume any responsibility or liability for any damage, whether direct or indirect, relating to

the use of this publication. This publication is based upon the information available to Shimadzu on or before the date of publication, and
subject to change without notice.

Copyright © 2022 SHIMADZU group. All rights reserved.
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