6% 12 B 2 4 o iR A A Vol. 16 No.12
2025 4 6 H Journal of Food Safety & Quality Jun. , 2025

DOI: 10.19812/j.cnki.jfsq11-5956/ts.20250217002

SIAMEE: SKRIEF, XUEH, INERE, S5, R ORORH € - 5 I = DU BT i v PR v i P L L R
BN [T]. R 2 A B AN 274, 2025, 16(12): 218-223.

ZHANG HL, LIU JM, SUN JY, et al. Rapid determination of crotonoside, magnoflorine and isoguanine in foods by ultra

performance liquid chromatography-tandem mass spectrometry [J]. Journal of Food Safety & Quality, 2025, 16(12): 218-223.
(in Chinese with English abstract).

13

VAT EIE

[
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GRYITTE b X B TR il o0, RYI 518172)

Ll

W OE: BRSO - 3356 =5 UM FF B354 (ultra performance liquid chromatography-tandem
mass spectrometry, UPLC-MS/MS) PRI E £ i o B BT . AR 260N ST SIS ) et ik Ak FRECRA
60%(RFR M B0 NG /K AR I, SRR R TEdR T . B SR I, e O Jo IR 37 R 2 i B el 0 P
FE o LAZE-0. 1% B4 550 B IR /KIS VR T sl AR R BE VRN, 4 Waters BEH Amide (3.0 mmx100 mm, 2.5 pm) 4,
FEAE B, TSR IE B 7 HL BT 25 B8 T~ fk (positive ion electrospray ionization, ESI"). £ 5w Wil (multiple
reaction monitoring, MRMYBLF N EL G T | A 22 AEAR AN 5 S RS 3 B AE Wit A T e Sl . 4R5R 3D
A R X 7 S 9 PR 9 PR PN 2 PO 2R R (r>0.997 ) - B I [ e 4855 16 oA 83.7%~102.3%,  AFDXT A v Al 2 Ay
3.2%~7.4% (n=6). ELGAF AR 2B AYH H BRI 0.1 pg/L, ER RN 1.0 pg/L; 55304 BH H RN 1.0 pg/L,
SERRH 2.0 pg/L. S8 ATy AR T PR T, FER R, Jrik RO, HEFPELE, &N T RME T
BN R 3 A W PR A A T 53T

KRR B REIE; S EERY R ROBOR 03 - AR I = DU BT T

Rapid determination of crotonoside, magnoflorine and isoguanine in foods by
ultra performance liquid chromatography-tandem mass spectrometry

ZHANG Hao-Ling, LIU Jin-Ming, SUN Jin-Ying, YANG Min, WEI Hui-Wei"

(Longgang District Center for Disease Control and Prevention, Shenzhen 518172, China)

ABSTRACT: Objective To establish a rapid determination and analysis method for crotonoside, magnoflorine and
isoguanine in food by ultra performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS).
Methods The samples were extracted with 60% (volume fraction) acetonitrile aqueous solution. After vortex

oscillation, ultrasonic extraction and high-speed centrifugation, the supernatant was filtered through a filter
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membrane and used for determination. The mobile phase consisted of acetonitrile-0.1% (volume fraction) formic acid
aqueous solution for gradient elution. Separation was carried out on a Waters BEH Amide (3.0 mmx100 mm, 2.5 pm)
chromatography column. The mass spectrometry was conducted using positive ion electrospray ionization (ESI") and
multiple reaction monitoring (MRM) mode for qualitative and quantitative determination of 3 kinds of alkaloids,
namely crotonoside, magnoflorine and isoguanine. Results The linear relationship between 3 kinds of alkaloids was
good within the corresponding mass concentration range (r>0.997), the average recoveries ranged from 83.7% to
102.3%, and the relative standard deviations were ranged from 3.2% to 7.4% (n=6). The limits of detection for
crotonoside and magnoflorine were both 0.1 pg/L, and the limits of quantification were 1.0 pg/L. The limit of
detection for isoguanine was 1.0 pg/L, and the limit of quantification was 2.0 ug/L. Conclusion This method has a
rapid and simple sample pretreatment process, short time-consuming, high sensitivity and good accuracy, and is
suitable for the rapid detection and confirmatory analysis of 3 kinds of alkaloids in emergency incidents of suspected

croton poisoning.

KEY WORDS: crotonoside; magnoflorine; isoguanine; ultra performance liquid chromatography-tandem mass

spectrometry
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WP YRR BRI s R A — R Y
a2 AMBUETS | B IR B SEEIR,
JR N EART IESSRE AN 2 B SRR 2R, 2012 4E R
Kb Faele 27 47 E B iz b g m, Bl X
mh L ETSSEAER, S AT A L IR EE AR 22 LK
TR ERRIT, FENEE T hEIS™, Hik, sk
Xt L 2 0 A AR L S

FURT, 3 1 AR B h S . AR 22 AER 57
LIV I 1) el AR 0 o R AR C AT — LSRRG 1A SN
SE I, AR BN - B s 2 2 rp i B
328 SR o ASCHROAR v 5 B2 2 T A 22 AR L B
o0 RBCRUAR T TR ) 2 B PP B AR AR 22 AR5 | AR

AR - I i v I 2 1 & ) S K A ) S 1 M 1321,

{HKSET7 3 R AT BOAEAR, A7 AEAFE A BIAD BRIGUI |
G e (R g T, i B —Fp o7 iR AR 1~2 Fy
Bt TEEYh ARSI A AL B, X A A A R A
S HOCHERIR Y . BT A S A AR A AR,
TEA O, A7 AE 22 5, IR I — 3 AR ot 45 4
I N A L e WA i S & ol N 32 N
MRS I 7 PR ARMERE — 3 A Xy, S BOR: I 25 2R H B A
2o I, ABFFEILLLE GBI, 7w - e
W = T DUARAT o 12 [ o 0 B P Y R 22 AE RN
S SN 5 1 A ik, O B SR S R B b
FHORAGIN J5 ¥ AL R B A 0 By PR AR H R AR S 4%

1 MR5ERZE

1.1 w5

BRI FIRII T A A, S 28 TR
DITIT A 4 P e

ZIE(faigat, S5 Fisher Chemical A F]). FIER(faig4l,
FEE CNW A F]); B SRR 100 pg/mL), 5
RS ARAE T (LE B 97.6%) . AR ZAEHK(LEE 99.9%) . SiF
(B 99.9%) (R HB /R B AR B 58 A BRA |l
1.2 UFE5E%

QTRAP-6500-+7t #5259 AH £ 1% 5 156 = 5 DU AT o 3k
[ HE A H, W% 2% B F YA (electrospray ionization, ESI) M
SCIEX OS 2.2.0 F#sib ¥R % ](EE AB SCIEX ZAH]);
XSE205DU Hi, FRF-[EE 0.01 mg, HH4F#-EH 2100
(L) A FRA T X-12R IR w7 B0 AL L 5T = B IR
(EE)ABRA R, LW20A #75 B IR 5 KB H CEIA BRI
FRAF]); UMV-2 ZEHERIRA # AL at i RRHMU A A KR
23 dl); BEH Amide fi4:(3.0 mmx100 mm, 2.5 pm),
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Waters CROTECS Cig (3.0 mmx100 mm, 2.7 um), Waters
ACQUITY UPLC HSS T3 (2.1 mmx100 mm, 1.8 pum)(ZH
Waters A )0
1.3 XWHE
1.3.1  AnifEd i m il

(LB TR B 1 VR T 1

S 5 GRS ARG B T AN e, /DL AR T K R,
1 g/L B9S-SR 7K IR R T 35 g se i, SMohss
WKL . MERPRIUR G4 | R 22 AEHbRHE T, 43
FFK . HE bR 2RI MITEARE 10 mL A a00 T, Bl
J 1000 pg/mL WIFRAERE SR, —18 *CHREGEE A

(2 TH o TR V8 T 1

1 mL ARG AVETR, A 0IRK . RERBEER 2
10 mL, 752 FEEWE Y 100 ug/mL 1555 04 A 22 255
FRUE R I, 4 °C T R E I RTTE

G)IRAARE T AR A L

A3 LR B IEERA | A 22 ZERbT v v (R T LA % B 5
FRUEAT | mL, FIFEEE A E 10 mL Z&HT, SRI5EE
WEEN 10 pg/mL MR EFR IR I o 2050 R IBGR A bR HEVE T
T8 £ Y B O i A B i Mk 0.1, 1.0, 2.0, 5.0,
10.0, 20.0. 50.0. 100.0 ug/L HIIR-AIRE TAEER
132 HFgH &5 4510

HEBFRIZ S AL R ST B T AR S 0.5 (RS 2
0.001 g)F 15 mL BE.LEH, A 10 mL 60%(FRFA40 2
KR, RIETR Y ASIR AT 1 min, BAHREL 20 min J5, ¥
HZE W, T 8000 r/min, 4 °C F &0 5 min, WL FiEHK
28 0.22 pm A HUMFLIERST 8 4 S, FE EHLIE .
133 &#. Riksit

()G at

4,754 % BEH Amid (3.0 mmx100 mm, 2.5 pm); i35
AH: A MR IV, B AN 0.1%RF 80 B K 5, B
BEAMEWLER 1; HRE 40 °C, i 0.5 mL/min, #FFEE 1 L.

®1 REEHEEM

Table 1 Gradient conditions of mobile phase

Bt ] /min ZIGHWL Yo 0.1%H BRZK I /%

0.0 40 60
1.5 40 60
3.0 80 20
4.0 80 20
4.5 40 60
6.0 40 60
Q)4

B ESL AT BRI i 2

J2 7 Wa il (multiple reaction monitoring, MRM); &1k Hi [

5500 V; Z5AR SR TT: 50 Psi; AR 30 Psi; B

JE J7: 55 Psi; 85 FURIRLEE: 550 °Co WAl 1) 85 F- Xt . AH2CH
FESHENE 2,

®2 BHEUNRIERNSH

Table 2 Mass spectrometric parameters for the analytes

&Y e BT TFET O REERE BELE
HFR /min (M) (M) A% A%
284.2 152.2% 26 60
B S 1.66 284.2 135.1 53 60
284.2 57.1 45 60
. 3422 297.0% 29 60
PNV 1.17
3422 265.1 34 60
152.1 135.1% 25 40
55 g4 1.87
152.1 107.0 35 40
284.2 152.1% 25 30
51y 1.40 284.2 135.0 55 30
284.2 110.1 55 30

e AR T

1.4 HiELIE

K H Analyst 1.7.2 #0455 kE Fhg0 17 IR 0A B R 42,
SCIEX OS 2.2.0 3RAFXF AR FIRG I ES AT 40 B il &,
I 2% A Microsoft Excel 2013 #5445 23 K o

2 HREDH

21 &g FRiEFEHMmL
2.1.1 &gk

DL GEBR 0.1% H R /K Vs T A BIAE M T s Al AL
B, H5T 4 MRAFRER WA Waters CROTECS Cyg
(3.0 mmx100 mm, 2.7 um), Waters ACQUITY UPLC HSS
T3 (2.1 mmx100 mm, 1.8 pm)# BEH Amide (3.0 mmx100 mm,
2.5 um) IS R B AR, LI B, Waters CROTECS
C s 54 . Waters ACQUITY UPLC HSS T3 f&if+: M &
1 5 LR 5 S R S 1 4 B ROR AN, S 3 AR FH 1 1
T¥i. 7 BEH Amide it b, SbEMRUES, 75
BEGF, oAk, AEA L BLAAL AW B4y B SR,
EREEAnE 1 TR,
212 FiEE e A

BOl B G F . AR22AEm . 5 SIS | ST IR AR
W, RASEEEEN T, FIAHEEFAM TR, &
75 B R o 58 B )RR RS TS IL AR RESE AR, 0 e 1 A
SR P B T b T, [ B e R i O R 1) S 1
PEES T i) MRM HORXT % B i 2okt iif, Bk
PR 20 TEAVIFRBEE TS SE T, BT iR e
FXEH 284.2/57.1, MiSHATILE FXT, HEILATARX 5
S S HFE S SRS, SEEU H AR5 0 R
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1
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4x107 | “ 3

B F5E B /cps

3x107 ‘
2x107 ‘

\
1x107 | ‘\zr [‘\4

0 0.5 1.0 15 20 25 3.0
A5 B s} 18] /min

TE: 1~4 IR, B, O, F5E.
Bl 1 4 F bGP e i 2 T ik # (100 pg/L)
Fig.1 Quantitative ion chromatogram of 4 kinds of
compounds (100 pg/L)

22 FEFER
221 ABHZE

LN (matrix effects, ME)F 25 H R4 & F1bad
FEME 20 R 2, X UBR 258 O B AR, fHifE
A7 i o7 2 e A A, DA T 4 5 i 1 U 4 4 AR P
Btk PRI B G A . R LTRSS 3 FhA
BRETAE ™28 ME B9RVIN, 433 28 AR S B RO g 711
(60%Z. i K VAT OECHI K, 0.10, 1.00, 2.00, 5.00, 10.00,
20.00, 50.00. 100.00 pg/L MBI FRUERS IR, LAIMRIEIELT
38T, ME/%=(ME 7 #E i Ze 1) &4 3875 700 b o il 4 0 At
F)x100%, 4 ME 7£ 85%~115%JLH N, R[IAN ME 455

BANAELE MEPY, SR FIABFE R I 7 s, 3 i
MEs HJ7E 85%~115% LB N, T Z0 ME 520, HeR A%
BRI 26 A7 2 AT
222 AWEE. HEREEER

B IR A bn v T AR IR W AS IS BOAG I 3 _E LI SE
PIR A FR e AR W e B (X, pg/L) B AR AR, 5
B0 I I TR ROV AR b, 2 hlbRiERRZR, 155 3
T A= P ) 1Ty R AR DG R B8 25 R, 3 Fi A= Mk
Xt IO SO VAR Y R AR G R B (NI R T 0.997, R
UPIZME R o FE2S VRl P IS S AP B A TR 5 A o
VAT AE, LA 3 A5 0 L (SN = 3 ) I (X I Ao o
e BE A A K BR (limit of detection, LOD), 10 f5{5 M (SN
= 10) M R 5 6 R A B R vk R AR b & BR (limit of
quantitation, LOQ). 3T {5ME L L, 28 U S0
PRAZIGIE 3 R AR REE: EEA . KL EmE
0.1 pg/L MIARAEE T SN>3, 1£ 1.0 pg/L MIARHEE T SIN>10;
S ESTE 1.0 pg/L IR T IN>3, 7E 2.0 ug/L AR
WET IN>10, LS 3 FAEM88) LODs., LOQs, H
RGN 3.
223 mAREk R geth B E

YEANE 3 A e R A FTRE B, iEAT 2.0 10.0.
20.0 pg/kg 3 MAKFAIAREICLES, AN KEA 6 YO T
S, TFEE Ty ik IR RUR B B [ A AR U R 22 (relative
standard deviation, RSD)], ERZER L 4. 3 Fhd: Wik
[ 1y 29 L A 83.7%~102.3%, RSDs YU Bl 9 3.2%~7.4%, %
S5 3 Fh AW DGR A RSDg 3473 2 Ak 24 oA 7
AR R

F£3 LMSEE. EYVAFE. BERH(). LODsH LOQs

Table 3 Linear ranges, linear equations, correlation coefficients (1), LODs and LOQsg

& WA LR PETE I/ (ng/L) EVEY¥ P EXA(()) LODs/(pg/L) LOQs/(ng/L)
EEAT 1.00~100.00 Y=4.64290¢°X+42996.4 0.99785 0.1 1.0
KR 2ETEHH 0.10~100.00 Y=7.80708¢°X+11822.18445 0.99775 0.1 1.0
5 5 Igns 1.00~100.00 Y=1.01935¢’X+26876.14486 0.99967 1.0 2.0

F 4 FHEREYLEF RSDs (n=6)
Table 4 Average recoveries and RSDs of methods (n=6)

W

(o BN bRt/ (ng/kg) % RSD%
2.0 101.3 4.5
B 10.0 89.1 7.4
20.0 91.8 4.9
2.0 96.8 4.0
NSV AT 10.0 102.3 5.6
20.0 102.1 3.9
2.0 83.7 32
19 @ 10.0 88.7 4.5
20.0 922 5.1

2.3 HEmEin

SR FASHIFGR 2 S A ke, b 7 B L T 2 A T 0
TE, GRS AT 757.56 mg/kg, AK221EH 562.08 mg/kg,
SN 1333.92 mg/kg. B ROk, R EXNEE
L AR 22BN A 3 R AR MR Y E P ) S e
A2 B 752K

3 4 1

AWFFER I LMK AR I, 255 8 i OB AR (3 -
IR = E DR Bk, AL T — AR I b P R
TR 22 AR 5 5 IS 3 o A Al 1 PR P A Y
Jridie WAL g . OGS, A RAHER R 2 A A
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