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Determination of Zearalenone and Its Metabolites in Milk Powder
by HPLC-MS/MS with QuEChERS Cleanup
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Abstract : A method for simultaneous determination of zearalenone and its metabolites( ZERs) in milk powder was developed by

high performance liquid chromatography — tandem mass spectrometry with QuEChERS cleanup. The sample was diluted with

10 mL ultra—pure water, extracted by 1% acetonitrile acetate,and sodium acetate salting out, cleaned up with C,3, PSA and

mgnesium sulfate anhydrous.The analytes were separated by a reversed phase C,g column and gradiently eluted with 5 mmol/L

ammonium acetate and acetonitrile. The determination was conducted by negative electrospray ionization ( ESI-) with the

multiple reaction monitoring( MRM ) mode. The ZERs was quantified by internal standard method with 8- zearalenol - d7.The

good linearities were obtained for ZERs at the concentration of 0.1~50 pg/L with the linear correlation coefficients more than

0.999,and the matrix effect was inhibition.The limits of detection(LOD) and the limits of quantification(LOQ) for ZERs were

0.1 pg/kg and 0.2 pg/kg,respectively.The recoveries at three concentration spiked levels were in the range of 85.2% ~119.3%

.The repeatability expressed as relative standard deviations ( RSD) was ranged from 0.3% to 12.2% (n =7).The method is

simple , rapid , accurate and reliable,and can be used for detecting ZERs in milk powder.

Key words: milk powder;zearalenone and its metabolites; QuEChERs ; high performance liquid chromatography—tandem mass

spectrometry ( HPLC-MS/MS)
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Fig.1 Metabolic pathway of zearalenone in vivo
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Table 1 Mass spectrumparamenters for zearalenone and its metabolites
R T THT i REE  RREER
P me=! AN y: =X
Gt &Y gy T (m/2) (m/2) (V) V)
- R IR 302.9
1 o BRI 3211 g 20 125
Alph-zearalano( a—ZAL) 276.9 20
a- FARIREIR B 275.1° 20
2 320.38 319.1 105
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o iy 302.9
3 B TR 321.1 g 10 125
Beta—zearalano (8-ZAL) 276.9 15
B- TR AR B 275.1° 15
4 320.38 319.1 135
Beta—zearalenol (3-ZOL) 159.8 25
KA 275.1° 20
20. 19.1 14
3 Zearalanone ( ZAN) 320.38 319 160.8 20 >
TR BN 174.6" 20
6 318.36 317 135
Zearalenone (ZON) 130.6 25
7 Beta—zearalenol—d7 327.42 326 1332 25 120
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> 10 min, B F{E T 50 mL 2.0, 1% LR
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Fig.2 Effect of hydration on recovery of
ZERs at 10 pg/kg concentration
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Fig.3 Effecting of C,5 and Z—Sep on the
recovery of ZERs at 10 wg/kg conteration
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Table 3  Linear range ,regression equation, correlation coefficient, LOD and LOQ of zearalenone and its metabolites

28 i WG R A B R
Lk (/L) FIA R () (heke)  (pe/ke)
a—-ZAL 0.1~50 y =214.898x +57.834 0.9993 0.1 0.2
a—-7Z0L 0.1~50 y =115.843x-2.686 0.9997 0.1 0.2
B-ZAL 0.1~50 y =167.494x +139.67 0.9990 0.1 0.2
B-Z0L 0.1~50 y =162.885x—14.543 0.9996 0.1 0.2
ZAN 0.1~50 y =397.773x-102.608 0.9998 0.1 0.2
ZON 0.1~50 y =73.329x-56.838 0.9993 0.1 0.2
s . BTN S e S/N = 10 Sz 9 T 1K PV o s ik B
0 (LOQ) , 25 H L35 3. 4% 55 5 s 1% Jr 9 A Kt B S
32 0.1 peg/kg, EHFRA 0.2ng kg,
y 28 2.6 HEWMEMNBERE
x20 ﬂ AR Ky T % 55 7 vk 0 i o S UK 9 03 (1)
12 n B8 SR 25 FURE B, 43 B3 % LOQ 19 1 45 .2 A% 0
o8 M 10 57 F S 711 7 K AR 05005 1 K2 A e v
0.0

020.81.42.026323.8445.05.662687.48.08.6
Counts vs.Acquisition Time(min)
KIS kb FOK AR MR TR A TIC K]
Fig.5 TIC diagram of ZERs in milk powder
1B KRR B~ EAR RIS
2:0- ERIREEIEIE - FOKRIRFEEE |
FOKRIREE ;3 : FRTREEME
(ME, % ) = ( 351 UG Bo AR 6 Bl 26 09 &) 2 - 5 bR 1
T Ze iRl /8 R bR rE i 2 B3 < 100, R 532
) L SO SR BI85, B SR BT AN 43 S — 2 ME {H AR
T —20% =30 Sy L 51 4100 1 26z s ME (B A T -20% i
20% 2z [A] 3¢ 2 2y 555 JE BTN s ME (B 5 T 20% R 81
R EETHG SRR . AR UNER 2 PR, i AR &
Wy Wty BT AN 9 3 B Sk ST A TR RN, Sl T B AR 2
ST, PR IE R i A HE R MR, A S8 e B N AR TR
AT AE o
2 ki K AR A A R S HAR Y B B RN,
Table 2 Matrix effect for zearalenone

and its metabolites in milk

e — ST —
RRZNES ANINES
a-ZAL -65.3% -95.05%
a-Z0L -66.9% -93.34%
B-ZAL -62.7% -94.68%
B-Z0L -67.1% -96.66%
ZAN -64% -94.85%
ZON - 65.3% -92.48%

25 EEFAXRLMEXR

ASSCLA B— F K AR T M it — A7 S A, LU 5
A3 ity B HBOTR A Sy 945 59 TC 1) B 5 A A, SR N
FRikE it ,6 Bl H AR AL T R FIAH G R 80in =% 3
Fs o TEBIPERE St Esm H ARG 9, #2 B 45 5 10
IIEIAE 7 0.1~50 e/ L ZRMEE I L E P 85 - i 15
e L S/N=3 XSRS MK AR K I R (LOD ) | %2 4

PRI, 52T 7 VR ET T | 5 U1 7 A F
T3 IR (03 1920, 90 BR AR G (R 328 45 i [
WCR AT BRAEE o 6 F AR (203 o 19 VS [
KR A 85.2% ~119.3% , RSD 7E 0.3% ~12.2% Z [d],
REOr T SRE R BOR A5 R IR 4,

F4 HERPERVR B SR (n =7)

Table 4  Accuracy and precision of the method(n =7)

ey JnpRsKF SFEIEICR X AR

(pg/ke) (%) (%)

0.2 102.8 10.5

a—-ZAL 04 90.3 12.2
2 93.8 7.2
0.2 104.3 6.5

a—-7Z0L 0.4 92.3 8.2
2 98.5 8.8

0.2 85.7 5.2

B-ZAL 0.4 102.2 5.6
2 103.1 8.9

0.2 100.5 5.4

B-ZOL 0.4 922 8.5
2 85.2 8.4

0.2 119.3 0.3

ZAN 0.4 101.2 11.5
2 90.2 6.8

0.2 102.6 5.0

ZON 0.4 107.1 5.0
2 90.1 3.7

3 #Hig

AWF5E 7. T QuEChERS— HPLC—MS/MS X} 43
Hos v T A I B0 B A A i A T s o 6 i B
Tk A A A O i SR AT P Ak, R 2% 3%k B fE
10 mLAB 4l /K5 B, 1% L TR S NEFEHL, 60 mg PSA |
60 mg CF11 100 mg JC/K i R £E 1414 , HPLC — MS/MS
R, NARIE E B, &7 ik HL A fay o P | R UE
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