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Determination of Patulin in Health Products by HPLC-MS/MS with Isotope Dilution and Dispersive
Solid Phase Extraction

LIN Weijie, LI Jiong*, JIA Yanbo, WANG Hongqing, SUN Lan(Hangzhou Institute for Food and Drug Control,
Hangzhou 310017, China)

ABSTRACT: OBJECTIVE To develop an HPLC-MS/MS with isotope dilution and dispersive solid phase extraction method
to determine patulin in health products. METHODS Enzymolysis samples were extracted with acetonitrile, and then purified
by a mixture of anhydrous sodium sulfate, C;s-N and NH,-PSA. The analysis was performed by a HPLC-MS/MS system with
Waters Atlantis-T3(3.0 mm x 50 mm, 5 pm) column. The mobile phase consisted of acetonitrile and water(20 : 80), and multiple
reaction monitoring(MRM) mode with negative electrospray ionization was used. The effect of the dosages of anhydrous
magnesium sulfate, C;g-N and NH,-PSA in cleaning-up agent was studied. The main influence factors and analytical conditions
were modified. RESULTS ~ The linear calibration curve was obtained with 7220.998 5. The recoveries were ranged from 85.7%
to 93.4%. RSD(n=6) ranged from 3.2% to 7.0%. The LOQ was 5.0 ug-kg™". CONCLUSION It is suitable for the determination
of patulin in health products.

KEYWORDS: HPLC; tandem mass spectrometry; dispersive solid phase extraction; isotope dilution; patulin; health product
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TIF 90 SR FH 0 1530 61 K 5 SR 34 £ 5 A ke A Ak iy Ak 70
Jiik, BTG AN R A D
TR, 5743 B A A5 H$40 -HPLC- MS/MS Al
TRAE T R E BRI ITE.
1 NES5HF

SRl RN N QU i PR R LW
Agilent 1260 = JCHAH L HE AL . Agilent 6410 H3 1k
DU A, 3% Agilent 24 7]); Mili-Q £ 51
KR A% (GEE Millipore 2 &]); N-EVP-111 Wik
451X (3 [E Organomation Assicociates /A 7 ); 4-16K
= E E O HL(Sigma A F]); MS3 iR iR A 48 (IKA
NCIDE

J& T 5 E AR E L (FERMENTEK A #], #it5S:
PATO009A; #liJ%: 98.0%);: “Cr-EHRFMEN
b fik % W (Biopure, flt5: 117083p; 25 mg-L™);
HE. ZfE(aital, E Merck AF]); &ALHN.
TKBREREE LY N trat, W E E 2% H
FIRFERA s LB (EL 10 mL ZBRIMA 250
mL 7K, JB5)). )\ e HE A ek A B 7)(Cos-N)
NH,- T4 55 2 7 & W B 71 (NH-PSA) 35 [ 5 it
WAF; RKRE(EE Sigma AA, #it5:
SLBH8994V; 16 U'mg ).
2 Hk
2.1 R S

% . Waters Atlantis-T3(3.0 mmx 50 mm,
5 wm); WBIAH: K-ZE(80 1 20). FHiE 30 C;
Jiik 0.5 mL-min~', BEFEE | uL; 3E47HS ) 3 min.

BFUR: RS BT IR(ESD, TRy
X(EST); £ MAM(MRM #30); TSR E
350 ‘C; THESWME 10 L'min™'; WEiE 28K S
200 kPa; BAEHIE 4KV KHEVE: FEHME
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Tab.1 MS parameters for patulin

&Y I 857 5 (m/2) Y RN AYS il 1 R /e V
) 153>109* 3
EEER 70
153>81 5
" . 160>115* 3
CrRERER 70
160>86 5

W FRNEEE T .
Note: * was the ion pair for quantitation.
2.2 FEMHI&
221 4REL VERAFRE 1.0 gGEAEVEMIRAE S, b
FORRRET IR ORAEE S T A BRA R #1675 04160406)
FEdn T 50 mL SPGB LE S, K% IMA 50 uL
PO REBRRAMEAR IR, A 10 mL 2%
BTKE 75 uL RIRER ST, BRI . KA
ZJE20mL, A 2 g SALENAT S g ToKBREREE,
WEIRIE S 1 min, BL 5 000 r-min~" 3£ 250 5 min,
RIS 10 mL KPR OE T, FRdb.
222 b FERR AR R NN B
1500 mg T/KBREZEE, 400 mg Cis-N Al 400 mg
NH,-PSA), JiEi#% 1 min J8%4J, BL 5000 r-min~" 3£
FEESC 5 min, FEHH 5 mL EiEWEER 2 WRE T,
TN 20 uL ZFR, 40 C/KIE FEWRET, KM
AN 1 mL ZMREW, TEwiRE] 1 min W ERE, H
0.22 pm ffFLIE N U .
2.3 FRAEVE IR A

KR B RS 1.0 mg, B
BEARERS S 10 mL 2, HREBRER, 1§
ARAE A S TR L2908 100 mg L") K3
B IR bR AE A 2V 0E M AR T 10 mL 2,
FH 2L BR 75 WOR R RIR 4 1 000 pg- L' IRUARHE f
)AL o R 2 R DG 2 Ak AR ) s A i o )V R
BB 5, 10, 50, 100, 200, 500 pg-L™' bRk
R TIEW . RIS S - T B R AR
P bR 2 — B AN, FH SRV TR R A B
1000 pg L™ {1 bR AR -
3 ZFR5R
3.1 FE A

DHBREEEM PC-BEBERFAMEANR
WEEAN 1 mg- L™ MIARBH T % & Rk . R
EST #H47&-F46, 43 EST AR EST # 20t
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3.2 iR iiAL

%5 )5 % %57 Waters CORTECS-C (3.0 mmx
50 mm, 2.7 pum). Waters XBridge-C,(3.0 mmx50 mm,
3.5 um) Al Waters Atlantis-T3(3.0 mmx50 mm,
5 um) 3 R EERE A B AR . AR Cos (T
A E i 5B CORTECS-C g 1 XBridge-Cig)7E 4>
MREERINE S KR, %1% E bR
e 1 T3 RAI="EREHR] Cis bk & HH, RIESE
G LRI SRR, I H 100%7KAH
TGRS . LA RimEd B EOR AL G TMS
BRI 2 i SRR N A .
b, B AN S ik g R R I T8 SR A5 A PRAIE T T A
B RE, FEAR pH N B A B A b AR AL 2L
Ji| Waters Atlantis-T3 7 #r 5B XM PC- B &
RFEAAMRANIRBCR RAF, WERRF &R0 TR, 4

EREAIE IR B0 AH R B B2 H bR &P
RS BRI — & LBl 2 R4 . H
MR LR IR R Rt B T4, (HEaXEEER
AIHER, ERETHERE TBEMRK, WM
AR, AR FEER,  H bRig s e R
WG, AW FTIE AR AR A S W G, SR K
-G ZAE RREAE, GRKRHRER RS T
W, R, OREAI A A 2.1 min.
3.3 T il

FEM A CRERBGNIR UG, 1RBUHAEH A& —
SE BB TEKBREREE . C15-N LA A2 NH,-PSA 41/,
()34 A T 3E AT b 3 Rl /D B it R SR . TR K B
FREE. Ci1g-N. NH,-PSA 2 F 4 i ] A1 A5 B i
W B R, HAR R KmRE(— KA EN
1 000~2 000 mg) ¥ % H Tk LR rIK 5, DR
TIE Aty W B 50 PR B BB D, CreN(— M FH &N
200~500 mg)H T-Fr 2 IR 2% 5T, NH,-PSA(—f&
&5 200~500 mg) F E W R, SBEF. H
HUERZE . AT FCEIE Xt 3 AL AL 2 1 F =
HREAT IES IR AL, 4208 Lo(3)IE AR B6 ¥ it
EL#E 50 pg L~ ANARIR FE /K- T 4% PR 2 40 4 (1 |l i
RGO IE R RAER LA A . EARK R R
W 2. BRI REY, £/ 1500 mg oK
MifRE:E. 400 mg Ci3-N LA 400 mg NH,-PSA 4%
B A TR T LIRS RAF I A AR, mIURc R
90.7%, HARHINCELIE<86% .

LK, ®2 ELABBR4E. Cig-N &K NH,-PSA I & Bt IF 20
TIC Uil IS
Tab. 2 Orthogonal test factors and levels of the dosages of
MgSO4, Clg-N and NHz-PSA
01 03 05 07 09 1.1 13 15 17 19 21 23 25 27 29 %
t/min = -
A K MgSO, Cig-N NH,-PSA
JE&# %52 MRM(153—109) (A)/mg (B)/mg (C)/mg
M/\NW 1 1000 200 200
01 03 0507 09 I.I 1.3 1.5 1.7 1.9 21 23 25 27 29 2 1500 400 400
t/min 3 2000 500 500

BC -fE 8% MRM(160—115)

7

Y\

01 03 0507 09 1.1 1.3 1517 19 21 23 25 27 29
t/min

1 REEFMAELGA PC-REBFAMEAAREET
El 41 MRM E & % T A

Fig. 1 TIC and MRM of patulin and "*C;-patulin reference
standards

-2428 - Chin J Mod Appl Pharm, 2019 October, Vol.36 No.19

3.4 FEJASIVEAY

SR FFY 222 Joi VG e A v i 2 1) R %6 5 9 R b T A
HEMZE IR R W 2 LR 5, T 1, W
BN/ o 25 R, R CEAE VR BIRIE )
BN 0.65, FEBN AR . BT R E R
3R 2 REE A, 77 AR I 5 T N AN IR I

TR EBLACR 252 2019 4E 10 55 36 B4 19 )



FIT LLAS B 72 R FH TR 67 25 BB P9 b 25 o & DA B B
BRARIE R RN, B RURIE T et B4 R g
B AIEEMES

35 LMK R. wEE

0 “2.37 TR OB AR E S RIVET,
SRR 1 pL, DURH & RS H A RIKRE U E
50 pg L X B H B R 5 HFA R T B E T g
MILE)E bR dE 2, ST R REL, 4
MITFEA ¥=9.116 3X-0.005 1, 5~500 pg-L™' M4k
Pk RIAT (7 M 0.998 5).

B AR il R AR R RRRIE 2%, b s RURR 6 /R
fRAg TR AR AT, #t5: 04160406)1 g, HHA
T 24 P R B v AR 50 pLPC- R B KR
PN AR TAEM, Fadl & gl s, 3150
Eboy 3 A1 10 I JE % &R A I R (limits of
detection, LOD) & &R (limits of quantification,
LOQ)/r 5 H 1.5, 5.0 pg'kg ™.

3.6 JNERICE ., R KA e AL

B2 A RE i CGRAR IR FRRIE 2, b s URR 87 /R
TR TP R AR AT, #E5: 04160406), HHK
BORERL 1 g, 0 NN I B2 AR 78 i VA ORI 50 ul
PC- R B RFM RN TAER, OR8]
B A IMBEIRE 73 514 25, 50, 100 pgkg™, “F4T 6
By, FBE S 7 VA A VAR, A =
TR, GRER 3 DRE KT HIF5 R
KN 85.7%~93.4%, RSD A 3.2%~7.0%. %iH I
% 3.

®3 EHRERARE

Tab. 3 Result of recoveries test

IR ugkg™ PIIER (=6)/% RSD(1n=6)/%
25 85.7 5.9
50 93.4 3.2
100 92.1 7.0

HU 50 ng L™ FIARAE SRV, 1 d 9 5 IR EE
B, HEH NS EER 0.7%: FRES N3 K,
EEHERE 3 d, FHEHNREEEN 1.2%.

3.7 SEBRFE SR

) FH ACHIE 5 28 37 1R AT A 3 2 R0 83 5 1 2%
R FERE T 10 FEUR S A 3 SR LA 1 OR R ) A
W, BT AR 10 #E AR E R RS &
TR . K ZE SRR, 10 LR R
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TIC

I G

01 03 05 07 09 1.1 1.3 15 1.7 1.9 2.1 23 25 27 29

t/min

FHH 2 MRM(153—109)

0.1 03 05 07 09 1.1 1.3 15 1.7 19 21 23 25 27 29
t/min

BC-JEHH R MRM(160—115)

Y

01 03 0507 09 1.1 1.3 1517 19 21 23 25 27 29
t/min

B2 BELETEMMRM 285 FH
Fig.2 TIC and MRM of samples
4 iR

AHIEFCER L T 43 B8 A 2 B AL - [F AL 3R M R
HPLC-MA/MS & /1 & b R B & Z Mo 7
1%, [EIRIEAL T o ol 4% 1 DL 2 S HORI 1 4k 2%
o ZINETC TR B IR AT AL B 26, IR
JG 4 CHEHREL, 3 1 500 mg /K REREE . 400 mg
C1s-N BL K 400 mg NH,-PSA 4% 13 AL 7 HE4T 15
B, $em 7 TR, FRRS T ik
) 3R 1k A R RS
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