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W E: BR @7 AH A% - = 5 DU A% FF %% 7 (liquid  chromatography-tandem mass  spectrometry,
LC-MS/MS) [RIEHEAEASH 5 Fhnfkng BP0 AW & i b ik, Bk KRG EE, &
0.1% F R/K VA TR, ATE, 7R 4RI, 1= B0 5 L v A AR AR RORE, e ek T 5 R shiA &2
%, 4 ZORBAX Eclipse PLUS C g fi%45(2.1 mmx100 mm, 1.8 pum)53 55, DL 0.1%H RIS AN 2 i s AR 3k
TTRREEVEME, WA 0.30 mL/min, AN 30 °C, Z RN I, SMRikE . SR ZAFEEN R
R, MERECH 0.997~0.998; 73k Ak H FR(S/N=3) 3~5 ng/kg . %E f FR(S/N=10)H 10~15 pg/kg; £ 15,30,
150 ug/kg TANZKFE R A R A 89.69%~102.12%, FHXIFRAEMZE A 0.3%~5.4%. 48538 %5 ke S
PRfAT ARG | AEICRAY . RBUE RS &, 8T A
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Determination of 5 kinds of pyrrolizidine alkaloids in scented tea by liquid
chromatography-triple quadrupole mass spectrometry

ZHANG-Lan', GAO Guang-Hui*", JIANG Xiao-Tong', CHEN Guo-Song'

(1. Anshan Institute for Food and Drug Control, Anshan 114001, China;
2. Liaoning Institute for Food Control, Shenyang 110000, China)

ABSTRACT: Objective To establish a method for the determination of 5 kinds of pyrroliridine alkaloids in
scented tea by liquid chromatography -tandem mass spectrometry (LC-MS/MS). Methods The sample was
comminuted, and soaked in the aqueous solution of 0.1% formic acid, after vortex, ultrasonic extraction and
high-speed centrifugation, and the supernatant was taken through the solid phase extraction column. After the eluting
liquid nitrogen was blown and dried, the flow solution was re-dissolved. The samples were separated with a
ZORBAX Eclipse PLUS Cig column (2.1 mmx100 mm, 1.8 pum) at the flow rate of 0.30 mL/min by gradient elution
using 0.1% formic acid solution and acetonitrile as the mobile phase, and the column temperature was 30 °C. The
content of 5 kinds of pyrroliridine alkaloids was detected by multiple response monitoring model and quantitatively
analyzed by external standard method. Results The linear relationship was good and the correlation coefficient was
0.997~0.998. The limit of detection of the method (S/N=3) was 3~5 pg/kg, the limit of quantitative (S/N=10) was
10~15 pg/kg, the average recovery rates at the addition levels of 15, 30, and 150 ng/kg were 89.69% to 102.12%, and

the relative standard deviations were 0.3% to 5.4%. Conclusion This method is simple, rapid, effective, sensitive
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and selective, and suitable for conventional test.
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N A B Y e 25 4 ¥ B (pyrrolizidine alkaloids, PA)ZE H
RAHTIZAELE, 20 6000 ZF = S EM R & A i, H
FENMALER, &R, BRI LB, HAaw e
WEBR JeATpbpt. BRZR, AR RA M
HRAL) 3%MTFAEAEIES & PA, FTLIER TP AT RE S A
PA . TR Z kR HL PG IE AR Wy vt 2l ) i N2 T 2 i v
I, AR FIEREE . ISR . BUB/ER . BRI
AT, E N H A B EREY,

H AT ] G 6 b o g EEL G W 25 A A 1 A I o
FEIARZE, — AR e X i B O R op 2 b 121,
WA T TR AR S T AE R bR 7 vk o AR EE ST
T AH A IS A v RO A T - R DR AT B A 4
75 W8T BLGHR (retrorsine) . 58 BT B 6H#i(senkirkine) . T
HJ6HEM (seneciphylline) . T B %5 (senecionine), ¥ H &
Bl (crotaline) & & Y 7%, DAMARE M & i & 2 IR AR
TR

2 MH5EREE

2.1 RS

8] B Y68 (retrorsine) . 52 B T HL G (senkirkine) |
T Bt dE M (seneciphylline) . T H! %7 (senecionine) . B H
& bl (crotaline)(ZE £ R 99%, fE[E Dr.Ehrenstorfer /A H]);
CHE.HEE, HiR . O, (%R, 15E Merck 24 H]);
30 K R JE BB 2848 K ok BH B 1 AH 26 BURE (SCX
3 mL/60 mg, 3% [F Waters 22 #); 0.22 pum A HUAHEF k3
%, G2 Troody 2AH]); #6245 W T8 1L KR H D RRA 00
22 UHF5EKRE

1260 78 30 AR €235 -6460 Y = 5 DU AT DUARAT 3%
Y (£ E Agilent 22 H]); AS10200BD 5 75 Ik 5 e 4
DG-12D [EAHAS IR B R AR 22 T 23 w]); BP121S 7Y
HL TR (AL ZE L R A H)); VXMNFS g i iR 4 % (L [
HHZE N H]); Allera64R BUIGIR = 3 B OHLGEGEE N 2 A
Fl); MS-10 ZMAL . FK-5 B REALCEIEIE A2 7).
23 ZWHE
231 AR

R PRI BRE AL 10 mgChEAf 22 0.1 mg), HIH B,
I E 10 mL a0, FAFBEE AR 205, Tk
| mg/mL AIPRERERTR, T-18 °C&MH NRTE, A% 3 4
o F0.1% M RV H-0.1% R I Vi IROR 45 78(90: 10,

V:VYRREE, ), MR RSIbRME TARE W, WEE N 1.0, 5.0,
10.0. 50.0. 100.0 F1200.0 ng/mL, BLFHPIRL.
232 HHE

BUCEREIEZSREAL 2 200 g, P 2GR RENL IS 0B HE,
RA, WA GAESTEEIMITAR IR, TR TR
RS o

FREC1.0 g FAREERR R 2 0.01 @) T 50 mL & .04 H,
JIA 10 mL 0.1%H B/KIEW, TiRER &4 IR G 1R
5 min, A S min J5, T 8000 r/min &5.0> 5 min, B _F i
W, VERRA b
233 A4k

SCX [EFHZE B YR 4 mL B3 mL 2848k % 1k,
PREFFEAENE . USSR | mL K, KR 3 mL 264
K. 3 mL HEEMEE, T, F 6 mL S%a b H R e,
W BB VR, A DRI A AR TR, A 1 mL 0.1%HF
FRAKVETRAN 0.1%H R LBV RIR AV (90: 10, ViV ff
FRif, 28 0.22 pm A PG U8 S R A - = FH Ik
FF BT REAS 3 B 22
234 mAEH

{6354 ZORBAX Eclipse PLUS Cj5(2.1 mmx100 mm,
1.8 um); #i#: 0.30 mL/min; AL{&: 30 °C; HFAERE: 5 pL;
TR RE VM L3R 1.

F1 RENEBERBRER

Table 1 Flow phase gradient elution procedure

BffEl/min  A: 0.1%H R ZIEEW/%  B: 0.1%MH BRKE /%
0 10 90
2.00 10 90
6.00 50 50
10.00 10 90
12.00 10 90

235 JitiH

B FE: HLESS IE B T U (electron spray ionizationt,
ESI+); A A =: £ 5 iy Wil (multiple reaction monitoring,
MRM); B4 HLE: +4000 V; JHIREE: 300 °C; fffiE<:
A< 0.5 mL/min; A6 15 psi; HEFLS: 20 L/h; HiAl %
P 2,

3 HREHR

31 BERERMT
X 5 FhAHrmaIE B HAT SRS e A R AR TR
HHLER 2 WA, Wil fEP22iT ZORBAX Eclipse
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XDB f@f: . ZORBAX RRHD faj%#]: . ZORBAX Eclipse Plus
321 mmx100 mm, 1.8 um)AIPEEHIR, 451 BR
ZORBAX Eclipse PLUS Cg ta 35 RERCAF IR ER 5 FhA:= 5t
FEGR SRR b, SRR M 0.1%H BRKFN 0.1%H iR
GV TRREE VR R P A, R . WA 1.
3.2 FUEEHsmL

N T RE S MR A R e, A
FMEIES Tt . TR REREREEL . B EA B RS — R4
TR S S EGHAT AL, DU R B R AR R IR . A
TS AE TR AN 26 (6 A T 40 B SO R 0 T, R A
SHEHEMS2 Full Scan)f = RBA NI EEE F; HFok
Fe P B F W R (MS2. Sim)BER A AL BANGS 1 1 LR,
PRUFRE B AL 0%, BRI F 3 FHHfi (product ion scan)
B AL R RE; o) R FH 22 3 S0 S DU (MRM) R, £

33 FHEZLMTERE. RUERFESR

Habr o ARV WAE DAL ) i ST 1S 450 AT 43
BTSN - DA VA V04 Tk B Ry ok e s W TET B A A A,
STARMEIIZE . S5, 5 Rl PA R RIFLIE LR, R
FZs (AR SR AN BARYI 09 7, MR RRAE B o e i
fEMELL SIN=3 T EKHBR, SIN=10 187 ikE R,
SRR 3, TIEIR R 3~5 pgke, ERBRY
10~15 pg/kg.
34 [EWEFIEEE

VRS PEAE A RE A, BN 3 A AR BE K15
30 F1 150 pg/kg)IARHEE R, ¥ PR ATAL I 7 L2 T AR
ISCRURS 2 B S 56, B 2 6 Wk, Il
AR AR ZR 4. 45K W], 5 Rl PA U IN AT
i 89.69%~102.12%, FHXTHRUENGZE A 0.3%~5.4% . BLIHZ

AT TRIRERE, RASEILE 2. JrkER A 5 B PA BRI .

*2 ZERNENZFHSH

Table 2 Multiple reaction monitoring conditions

E 3T L OEmR i BT HLGHR T HOGAEM THLT W A
BB T (mlz) 352.1 366.0 334.1 336.1 326.1
TEB T (m/z) 138.0%/120.0 168.0/122.0% 138.0%/119.9 137.8%/119.9 138.0%/120.0

filf fE fig/ vV 33/35 34/34 34/34 33/37 33/38
BANE H O HE/V 120/100 130/110 120/110 120/110 110/100
HERE T
+ TIC MRM (**—>*%*) 206.d T E 6
X104 —
09}
0.8}
OTF WEAM
06| 3
pis]
* 05r BT B0
0.4}
03 TR THAET
02+t
0.1}
f 1 1 1 1 1 1 1 1 1 1 ]
0 1 2 3 4 5 6 7 8 9 10 11 12
HH B (8] /min

Bl 1R 5 RhAE M BRAR A A0 B S TR IR

Fig.1 Total ion flow diagram of 5 kinds standard alkaloid solutions

=3 JLhnteg BAEIEE YRR RERE . KMTEE. &R HEXRE. RERREER
Table 3 Retention time, linear ranges, linear equation, correlation coefficients, limits of detections and limits of quantifications of
pyrrolizidine alkaloids

b9 PA PR ER IR 8] /min Z& 13 Fl/(ng/mL) Bl )5 2 HRFREUP KR/ (ng/kg) 25 B/ (ng/ke)
T HLGH 3.8 20~200 Y=40.5110412X+8.753109 0.998 5 15

3 T BB 8.6 20~200 Y=154.085722X+411.438733 0.997 3 10

T HOGIRR 53 20~200 ¥=55.556195X+36.754490 0.998 5 15
THOLT 8.0 20~200 Y=56.750674X+126.940932 0.998 3 10
LQERESTY 1.3 20~200 Y=133.246744X+483.278562 0.997 3 10
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Table 4 Recoveries and precisions of 5 kinds of alkaloids (n=6)
Ew 18T B8/ % e 6T O/ % T HOEIEM % THIET /% B S /%
Jnbs R/ (ngkg) IR RSD [m] i 5 RSD AlvES RSD [B] i ¢ RSD [m] i 5 RSD
15 102.12 35 94.68 1.5 89.69 5.4 90.17 4.9 90.71 4.8
30 94.26 3.0 95.08 1.5 93.16 1.7 94.28 2.0 92.22 1.8
150 93.56 1.4 98.88 0.3 96.27 1.4 97.57 0.6 97.59 1.0

3.5 SEPRFEmAVIEN
BEHLAHI 10 FPANREISAFRIAERAEA, FE— AR AR

AT HEET, S 12 nghke, F4x 9 (REA oA .
4 %

ARMFFERTAES A 5 Flnbngs B G e 28 A el A ARG N
ARIATTIRABIGE, W0 T St i ab B 7 SRR 4544,
5 Folritk s BEL Y I 24 A WD TE 20~200 ng/mL 3 Bl N HLAT B
BIZRHE R R, MXRBRFEIKRTF 0997, JnbsKEH 15, 30,
150 pg/kg BF, 5 b ng B PG iE 2 AR ) B Y [l R 7R
89.69%~102.12%, AHXTARIEMZE R 0.3%~5.4%, Fiih R
3~5 ug/kg, ERFRK 10~15 pg/kg, 7T LA L H 3 AL R
S R WA RIS . SRR, O EA S
W AT ABCSCER . TR BRIERIAE .
FIFRED . ARSI, R YA R R i aF
TR BRI Y = A . SRR . RPN REEAR
WEa, A PER MK A EER R L,
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