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Determination of patulin in mixed jam by liquid chromatography tandem
mass spectrometry

LIU Li-Li", HU Huan-Huan

(Baoding Customs , Baoding 071051, China)

ABSTRACT: Objective To establish a method for determination of patulin in mixed jam by liquid chromatography
tandem mass spectrometry. Methods The samples were extracted with acetonitrile, purified with MAX solid phase
extraction column and detected by liquid chromatography tandem mass spectrometry. Results Patulin had good
linear relationships in the range of 0.5~100.0 ng/mL, and the correlation coefficient was greater than 0.999. The
recoveries were in the range of 95.2%~105.8%, with the relative standard deviation were 3.14%~4.98%, the limit of
detection was 0.1 pug/kg, and the limit of quantitation was 0.3 pg/kg. Conclusion This method is accurate, reliable,
rapid and sensitive, which provides the basis for the quality control of mixed jam, at the same time, it meets the
requirements of GB 2761-2011 for the detection of residual penicillin in fruit products.
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TIPS E R R L AT AME TR T, RERSERR L,
BEE NI R AE T RS SRS R E . HREF
FXMREZHHER . SR IR BRI, XHRE S R
A, AR ZFOICRALR, 2T LA Ak
SN — T VR R 1 M PR A i, IR AR
e 1 TR R SR AR Iy 2 R 2

ARSCHEST 1R SR v e R 3R B I S A
T E IR i, 0 AR B SR AT TR, %0 R R
FEw, WERRPELE, DUYNIR & R & b RS R R
P o

2 HR5T®

21 UESMHR

6500+ 8 155 R0 MR 0 - — T DU SR R A (35
SICEX 2 #l); Agilent 12 45 [EIAHZEHSE B (3E[E Agilent 2y
H); Sigma 3-30K /5 # &.0HL(FEE Sigma A F]); Turbovap
Iv AR (£ Biotage 24 F]); CLXXUVFM2 B4k HLER
E ELGA 23 7).

HEEWEYE (100 pg/mL, FHEZHEAR); B

H R R AR AR HEY T 13C; patulin (0.25 mg, HIEEK TRC
A, O BEE(EEL, RHOEE AR, CROER(E
A, PR, CRR(Eigs, RADEE A F), LM
(e, REDEE AR, REEFH30000 Ulg, Bh T a5
AR, S A,

MAX [ AAZE B (150 mg, 6 mL, 2%[E Waters 23 7)),
i FHT A 6 mL HI B, 6 mL ZKi%fk.

RARE: (e A rl iRt
22 WA
22.1 AR R AL

B 100 pg/mL EHHRAER K 10 pL 2 10 mL &
i, 4% K E 25 B 21 A5 5 100 ng/mL AR IE TAE
o MEFAREIL 10 pL R % R WA R NFRE R (100 pg/mL)
F 10 mL 5T, F4%ZBKERZZE, B3R E N
100 ng/mL [ [F]7 F P R TAE#(13C; patulin),

222 GRARIR

FREC 1 g IR A FEAE ST 50 mL 2045, A 5 L
C-BHEEE LMW, FA 5 mL KBHERS, A 5 mL
RS, IAESRI 3 min, T 4000 r/min &.0> 5 min, 2
HWTOHH, 5 mL LR ERREZHRE 1k, #3F L2
PREU, 40 °CHEREZE L ET, 5 mL 14%Z KRR,
[EREZ LA
223 % 4

R LR A% BT 10 MAX AR AEBUNME, Fihl
TR 1 s, FERESER MR, F 3 mL S mmol/L Z R
WMk, PR 3 mL K#ksE, SRR, AR T
MAX /M, 5 mL B2 C BRG0P 1 BE I B 1 s/d WUk
B, VeI A 20 uL VK 2R, T 40 °C PRSI EIE T,
1 mL 4% KB ROESR, RHEEME 30 s, £ 0.22 um 4f
PR YRR URME, LB (1 AR IR T R A
23 UEEEH
23.1 ARABEELEH

WAR AT kinetex F5(50 mmx30 mm, 2.6 um), i3l
HH: ZIEK=10:90(V:V), SEEPERLHHE 0.25 mL/min,
IR 40 °C,
232 AN

B BSI; BFIEEE: 500 °C, &y X
W WA X (multiple response monitoring, MRM); H, 5 55 Hi,
JE: —4500 VA5 30 psi, 4L 60 psi, HHBHANE:
55 psi, HASHULE L.

3 HER5HH

3.1 ARCIEBEHRIMRL
3.1 RIGRMLSE

SER A 2 . LR LR AR BUR A R T R
F, LR BUEN: G BEREOR, TR T o B
KA AR, JEHIRBR PR T REZ, BEEEREIK
R 76.5%, LERAEM, LR CBRMERBOR, 250,
R, REZREE 95.2%00 F, EItEHA R
SRR RTR A SR vh e 5 55 2 M B

*1 REBERHREIRN MRM ¥

Table 1 Detection parameters of patulin and its isotope

ey BT (m/2) T BT (m/z) B4 B2 B 8] /ms EiEHE/NV Tl i BE it /e V
109.0* 100 -12 -13
REER 153.1
81.2 100 -12 -18
C3-BEHME 156.1 111.0 100 21 -13
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SRR e £ 1 P 2 A SRR AR /N 2 1 TR
MR, WA S RIOBORS BE o 5 WA RS L ] b e
T FORICT IR %k, B DI A
L R ORI T 40 °CRER 2 h B9k, B PRES
AEUTUR S LR o R 75 25 2R TR G AR BRI i, 4%
TR E) T RAF I ISR . LB XHRA b R E

TR RO TR T BAE T

LS Y S BHPEIR A RS, REEE S5
100 pg/kgo 3 AR EE B HHEE, 3 430 50 pL R
fity 40 °CHBFHFAE 2 h, 3 4311 100 pL SRR 40 °CH 75 il
fi# 2 h, 3 4300 50 uL FRESEF = IREFFRLLR, 3 431 100 pL
RS IR, IR 2.2 SIS T BT MY, 4
R 2,

®2 RERBWREBERERFM(N=3)

Table 2 The influence of pectinase on patulin results (n=3)

SR il 11 2 /uL M JRH R R WA C3-JR A KT T 258 (ng/kg)
0 IR 2118092 1924645 112
50 874427 683742 108
40°C #7/ 2h
100 2097496 1632489 108
50 1427363 1156156 105
FiL R
100 1976231 1500085 112

T 2 OSSR AT LA 1, SR A o i a2 A B A 1
AN BEBERNLSGR AR, FHILRGREPREE
RIS EAIAS o SR, TR BT A, SRR KR
T RO R, S 2RI AR
3.1.3  BRBLIR Y Ae LER Y B

A3 AIEL 6 4y 5 mL ZFR LR T 10 mL B0 48 H, 45 A
100 ng JBH & ZAMER I 50 ng C3-BHEHERIFR, H
3BYINA 20 pL ZFERIRST, 3R, F 40 CCRANXT,
| mL SRR, EAUGI, 2558 BoR RN Ry R 5
R H AR T RN TN 4 1R 1Y R B R L P D T
M, BWREEREAMIEIEE N L4 TR, Ntz
PRI P T E A LR, B 1R S TR

3.2 AR
321 HKMHXZER

H4 100 ng/mL HJRE B EZARMEE A 4% L IBKE
WFRBERL 7 ARV FE W, WREEH: 0.5, 1.0, 2.0, 5.0,
10.0. 50.0. 100.0 ng/mL, % /iIA 10 puL 1.0 pg/mL ) C3-
HEHEZEW, BT 0 & T, LA A i A
bR, BT &R I bR E B L (E O P A AR, 2l AR
HEdh £, 76 0.5~100.0 ng/mL ¥k &8 Bl A, [l 9 5
Y=0.5930X-4.53245¢”, MR ¥ KT 0.999, &tk FR
RIf.
322 A dmAz EFR

6 MBAEIR A REFME 1 g, MAREZEAME
W 0.5 ng 3% BUA T EHATRTACER, SEATR, 15 55FR

Kb h RSB ETE 0.5 pg/kg K FRIEMELL N : SIN=16.5,
& SIN=3 MK HBRIFEE, ZOr R R 0.1 ng/kg, &
K 0.3 pg/kg.
323 BEHEFHEER

BUR AR FATEREM 1.0 g, 3L 18 17, F¥0 3 Ak
AT IARSEES, A HI48hn 25, 50, 100 pg/kg 3 N EKE
IBCREE R L 3,

#3 RESZELWERIBEELSER(n=6)

Table 3 Recovery and precision results of patulin (n=6)

JINFRE/ (ng/kg) SEX EDCR % RSD%
25 98.4 4.56
50 95.2 3.14
100 105.8 4.98

JEHBERAFAE T 1 BELE 95.2%~105.8%Z [,
HH X+ bR UE fi 22 (relative standard deviation, RSD) & 7E
3.14%~4.98% 2 [8], UhEZ rmiig & R E PR E SR
A BT T FORS 25 BE  TRA SR U 50 ng/kg BE
B2 M R BT EIEERILAE 1.
3.2.4  FEIRA QAN

B A RIELR 6 HEIRA FBEH BIZ I 237
E, HP—H R EER S0 10 pg/ke(® 2), HAeH
FA (B 3)0
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Fig.1 Quantitative ion chromatography of patulin at mixed jam of 50 pg/kg
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Fig.2 Quantitative ion chromatography of patulin in positive mixed jam samples
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Fig.3 Quantitative ion chromatography of patulin in the blank sample
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