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IK-FE(46:46:8, V-V V)Y RS EATEE Ve, W 1.5 mL/min, H:iR 30 °C, Z2¢GH I A6, Shbrek
E R EOKIREEIITE 25~2500 pg/kg Y0 N HA RIFANE, HCRECH 0.99998, iR 5 pg/kg, fin
bR B R R 87.5%~107.5%, 1 X5 A% HE IR 22 8 3.2%~5.8% . X I A1 3 A oK OR B 0 R R B B R R A
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Determination of zearalenone in corn oil by immunoaffinity column
purification and liquid chromatography

ZHANG Kun-Lun, CHEN Xiao-Ming*, LIU Yu-Jiao, YU Zhen, LI Yun-Sheng

(Dali Prefecture Center for Disease Control and Prevention, Dali 671000, China)

ABSTRACT: Objective To establish a method for the determination of zearalenone in corn oil by immunoaffinity
column purification-liquid chromatography. Method The sample was extracted with acetonitrile-water (9:1, V:V)
and purified by immunoaffinity column, separated with Inertsil ODS3-C;g column (250 mmx4.6 mm, 5 um) at the
flow rate of 1.5 mL/min by isocratic elution using acetonitrile-water-methanol (46:46:8, V:V:V) as mobile phase. The
temperature of the column oven was maintained 30 °C and the signal was detected with fluorescence detector. The
zearalenone content was quantitatively analyzed by external standard method. Results The zearalenone had good
linear relationships in the range of 25~2500 pg/kg, and the correlation coefficient was 0.99998. The limit of detection
was 5 pg/kg. The standard recovery rate was 87.5%—107.5%, with the relative standard deviations of 3.2%—5.8%.
The results of the test of Mycotoxin-PT-2018-042 in the quality control sample of gibberellin in the blended oil were
satisfactory. Conclusion This method has the advantages of simple pretreatment, less loss, reduced reagent dosage,
high sensitivity and high accuracy, and is suitable for the detection of zearalenone in corn oil.
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FORIMVE Y R, B EE MR . IR
SEARMANIEIRR, bR 27%, IR & 50%Lh E,
TR A KA. 2B R E SHEFEYR, 2RGHE
AU AR TAE A g BAREL 2T 16 e
gz —P BT R EA BRI E SR E, Tk,
T E T E R AN Z W, T S R R B,
T K IR B W (zearalenone, ZEN) 3= 222 1 R 458k JJ A Al %
SRR A, AR FE TS B R — R 2 E
RERAEWEHER, DIGY TR EP TR AR A 5 5
MBSO, A EE R RiEaEtt . FIE
HEVESE, UE G E ARSI R R D, R K
PP R R R I P T 0B 2 A WA R s T B 4 L
AEEESL, BT, ENISCHERRE AR K
B2 P K R B TR A vk R R g ik
(thin-layer chromatography, TLC)® . 5% ¥ #H (4, 1% 12 (high
performance liquid chromatography, HPLC) "% Y (23— 53
BX J5i 1% 92 (liquid chromatography-tandem mass spectrometry,
LC-MS/MS)! 45513 . EANEA BEHEE G 2 WL B 15 (enzyme
linked immunosorbent assay, ELISA) . & A4 12 Wi A
AL I ik Hop, R AR R EE 2. K
PR REER2E . EWERZME K, B —
R T Ik B SO 43— TS 7% (gas chromatography-mass
spectrometry, GC-MS)Xf A 5t #E4% ., IR REmE, K
I BAS B i, ANIE G HET o BEK S W M | S B A 4
Wi AR S G 5 LA A6 I vk R AR, R B BR i, Y
WEAEMEA, AEaERM. I, GB 5009.209-2016
(ERZ2EZRE &5 ERFEREIATN ) kR
MIETERIE N —k0,

HA, FIAHEE RS AT vk A MR AR B |
WA ZEBOIL . BRI . SRS
QuEChERS . HIEMRIL . AHORRREERGE, Hia
£ AN E M i BRI R T B AR, E K ARy
DAERE R TR AR 2 O, BRIED IR 2Ll AR
W B TR Y A5 o

AHIF 5 2R FH 988 5% FAL ¥ Ab— i RORCHH 833572 (high
performance liquid chromatography, HPLC)XJ & K iAE &
FOR AR A B S e ARSI, X6 A B STk 1 vk i
T UeAb B, 30k = oK i o K 205 R M T G DBt — o
B, fRTE . A8 I ik

2 MREREE

21 UEE5ERE
Agilent 1200 =5 25 AH € 3% 43 [ B 4% 2 O e il #4%

(fluorescence detector, FLD), 3¢[E Agilent 23 ®]]; BR-2000
Vortexer HEIRIEAI#%(3EE BIO-RAD 2 #]); AS10200AT
Ultrasonic Cleaner 75 i VEHLORHE R 5E BN A TR
/A ¥]); VISIPREPTM DL [l AH A% HCK: B (2218 SUPELCO 2y
rl); Genevac EZ2 “FATH 78 K& T AEu (S [E SP Scientific
Z3H]); UPH-IV-20T lizK AL )1 38 68 2B A PR FD;
Inertsil ODS3-C g % HE (250 mmx4.6 mm, 5 um, H A< S5
/3 H)); ZearaStar COIAC4000 45 3 FIA: (€ [ Romer Labs
Diagnostic Gmbh /A #]); 0.22 um FLAZJETE 66 513k id & 2%
(KA B S I B AT BR2Y W), XU 12.5 om PR3 E & %
BB gl A R 2 .
22 RIS

K IR A B RR VE VA (10332 pg/mL+2.54 pg/mL,
LIt Fermentek 23 F]); M 20(molecular biology grade,
fHE Serva A H)); BRI SN al, BUELARF));
SR | FhIR (g s, EZERL A B A FD); Ak
TR, KA B AR A ), 0.
(faitat, 250 Sigma-Aldrich A H); K RESCEE A H &
TKo

PBS/it{f-20 ZEnPifi: FREL 8.0 g Sk 1.2 g BEIR A
TN 02 g B ESE . 0.2g ZURHN T 900 mL KK bk
IR A, LR IR AY pH = 7.0, A 1 mL m3R-20, FHK
ERZE 1L,

Mycotoxin-PT-2018-042 J& A1 4% B FE R #1445 5
R R L RN

30 AFEOKIMAESRIEEL I . KR . KRIRMHETT. B
JIE LA B Do
23 ZWHE
231 &Lt

a3 Inertsil ODS3-C g fAHEH:(250 mmx4.6 mm, 5 pm);
Tt ZNE-K-H BE(46:46:8, V:V:P); JiiE 1.5 mL/min;
FEIR 30 °C; ZFREVERN; IR DR ERAI, Wk
£ 274 nm, KHHEK 440 nm; #EFERE 20 pL; is47ESTE Y
15 min,
232 AREEREGH &

HER IS i RN EAIPRRE R T 10 mL AR A5
L, WEEERS, FCHl 20 ng/mL FRAEME AT . RS E
2%, bR v e A ORT A 0025, 0,05, 0.125, 0.25, 0.5,
1. 2.5 pg/mL (1 RIVARAER IR -
233 HsEra®

ORI

FREL 5.00 g L0552 5 IR 510 KRR 5L F 50 mL,
BN EIRE.OE, HEFIIL 20 mL ZJE-7KO:1, v:»), i
A1 g GAEN, FEAHES), W€ 1 min, #7515 min, FHE
HPRACGEE T 25 mL HZEZAE, T 10 mL 8 T 50 mL
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F10 &

A, MKEZ % 50 mL.

@ik

TiSekt IAC e B RIFEHE T 20 mL €/ FAAE T I
2 A ZECE B, B 20 mL EAW b IAC Gy R Fik:
1~2 Wi/s 1A, EEFSRIEAEME, H 5 mL PBS/HE
220 SR PR 2 K, TR 5 mL K¥E2 K, HZE 2~3 mL =¥
SHEAGEREE, ] 2 mL HPLC 2 HIEVEM, Wi fE
1 mL/min, W4T B3I, A SP Scientific Genevac
BZ2 AT RIZE L TAES, F 50 °Cie4i+, 1 mL #ish
AHEZS, WHE 30 s, 1 0.22 um FLERB I 66 &1 kit ugfeit
TETEI

3 #R55%

3.1 EIRIBAEMAK

AL PRES AT NIRS)G, FRFERN 5.00 g $REUK
4 20.00 mL, FEHR PR 40.00 g FRAER, $FREOR
100 mL, ZZWFATI05E s, #i{EF e 225, E
A H AR 7 R0 T RE SRR B AR ORI AR, 7R
TE R SO R, RO R, R A s T Y
TP 2 FPRRAE A A5 R L2 1.

R E B — ECPR B B, A R v AR R A
V1A T it A K 2R 0 Tl G 8 S IR ELA R A . R e
o ORI R R, T 22 T RB A X A2 2% 35 T (1 R
A SOR A B, 4 H AR AP g 22t R A
R PRI S SR A Ak . AR T BRSNS B 3
L AEEACT IR, HH e A, &5 ER TR 2R
TIN5 g, MBI IO 22 5, ISR | A 3 R AR a,

FA AR T AT 1], SCR O EAR 2 FhAbRE A
RTSC 3 RN 25 S 25 SR L3 2,

QA BEARBUL TR TR GRS TRAE 1 min, #5H2H
15 min, EFRHZRASIEMLFREAIH 1 min, 452K
TIN5 B, AR TR B A 25 B IR T 6%, AR T hnJr
PRI B EOR ) 15%10), g L IR EE AR ]
Wi S 36 0 5 [ i 2890 B 7R 87.5%~107.5%, FMWAARILTER
S PR A R, 980 T 51 BB ) 3L 1 14 4t
RN AR AT B A BTG YL, T AR T ER .

A9 K FH Genevac EZ2 ATV 78 & LAEu,, 50 °CT
B4 T, BRI 55 CCRRIR T, TEAIST H R
FH R IR AR A8 FTATIE I8 R MR AR EAT 2 000 e B, ARk
I E AT, RSD 78 3.2%~5.8%Z If], i WK ik 45 i)
RSD{H 8.5%~16.9%, LN AT ER ik, FWHA
PR ER SR T E bR T

3.2 RHEREIRE

AWF5EZ%T GB 5009.209-2016 § £ 24 [ F bt
5 P R IRER IS IR I 5 ) PR S, 2 -k -
HBE46:46:8, V:V:WIERF A, AL BRI G S T
PIRBWA RS, R T Byt Inertsil ODS3-Cys 54T
(250 mmx4.6 mm, 5 um); FEFRIT LA 1 mL/min, 7E4
Sy, IR 2 7E 17.5 ming S 4EA T TE], 5K
WIE A 1.5 mL/min; HUWEETEZ7E 10.5 min, Bz fTE}E]
15 mine TEBLAAET, TOKARERIAER H g [ iS e, 1%
RUGE, HEMEAPmNAE 552 BRI TN FORAR
BRI IAR TR TS, TR A ARER R, oKl
TbREE S s R B 1, B2, B 3,

®1 E—HREMIREENELS

Table 1 Test results of the same sample in two sample weight

WEH AR (ng/ke) -
Frifiz/g AFXS s v A 2/ %
1 2 3 4 5 6 7 FHME
5.00 359 36.9 36.3 38.4 38.2 35.2 35.8 36.7
1.6
40.00 36.8 345 352 37.8 354 36.2 36.7 36.1
2 2 MBS EBRFEEE@0=T)
Table 2 Recovery rates and relative standard deviations of 2 treatment methods (n=7)
JinFri/(ng/kg)
15 30 150
Bl /% 87.5~101.2 95.7~107.5 92.3~105.4
ES )
AR T A 22/ % 5.8 3.2 4.7
. [T /% 82.4~113.1 84.6~107.8 91.4~105.4
4RI % o
A b v i 22/ % 16.9 9.8 8.5
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0.285 FRAEHGA deviation, RSD)SZHe, [FIRF X 30 pg/L R K AT bR M
0280 WHEAT 7 UCHATINGE, AT IR B 520G, 45 R L3R 4.
0.275
g 0270 %3 EXFBEMHOLEMESE, BXREABRER
E 0.265 Table 3 Linear equation, correlation coefficient and limit of
= 0.260 detection of zearalenone
0233 AR Kot
I LRy R TS Tl
0250 LU = Tl i
0.245 0 2 4 6 8 10 12 14 FK
A /min RN Y=14.3437X+0.0195  0.99998 25~2500 5
Pl R AR I B s v T (3
Fig.1 Chromatogram of corn gibberellone standard solution F 4 ERERMBIRERE@0=T)
Table 4 Recovery rates and relative standard deviations (n=7)
0.280
0275} bRt /ng/ke)  EICHR%  Jii RSD/% X RSD/%
0.270T 15 87.5~101.2 5.8
0.265[
Fuu 30 95.7~107.5 3.2 0.3
S 0260
= 0255} 150 92.3~105.4 4.7
0250
0.245]
0.240} 3.5 FIiERYERIE
0.235 N PN NN ragtes N
8 W% TS 20T Wi UL AR R T 4 ) o L
(HF)/min L S 0 4 8 o K o T4 R %, R
B2 R B Mycotoxin-PT-2018-042 T KAREE M AL IAE } 72.4 pe/ke,
Fig.2 Chromatogram of negative sample of corn oil Z A H7-0.55, G5 RPE T .
0.40F FRIEHTH 3.6 FEHINMA
0.38 o - . . 3
os6k 2018 4F 520 %R FHAR S B i 2 4 U D v 30
o 03 FRTIATAHT, IETE 27 TR RS i K AR A,
5 o3t B %K F) 90%, ST HRAE 5.52~244 pg/kg. HHI, Fokihp
= 030 K AR AR M ¥ TG [ R AR R (AL E, GB 2761-2017 (&
o S AR bR i LA R ) KA R
os B T R, TN BRI 60 pg/kel™,
0o 2 4 6 8 10 12 14 Xof Kl K AR BRI O E o AR A B T
FHf[il/min 50 pg/kg 19 14 PERESL AT A, S ZE A G100 245 AT
B3 R bR R i i TR2ZEB/INT 10%. 30 14 B RIMAG L, R ILFE 5.
Fig.3 Chromatogram of corn oil with standard sample
Fz5 30 HEAKAEMER
33 ZMEESHLER Table 5 Test results of 30 corn oil
z’gﬁﬂi%p‘j) TR IR L VS FBITE 25~2500 ng/kgo e BG5S (ug/kg) 25T/ (ng/kg) AHXH 2 /%
FEZS FURE S I ARRUES VR, X5 AT AE il 201 7055 M Lol YMY-2018-001 176 180 2.30
LA 3 FEIE S A R 5 pg/kg, 1%F GB 5009.209-2016 YMY-2018-002 26.4
CErihae bR E0hh T F KRR BRI ) ™ g R
. 2 K YMY-2018-003 33.4
1 10 pg/kg, FHICRBURMLNE B ILE 3,
. o YMY-2018-004 30.8
34 FENEWRSHEEE
YMY-2018-005 18.6

B4 {5 T KRR S, 43 AT e B BR(15 pg/kg) . 2 £%
AERLRG0 ng/ke) . 10 ff7E RLR(1S0 pglke) % 3 Ak YO0 2T
HEAT AR [0 0 Z6 K A0 X AR HE R 2= (relative  standard YMY-2018-007 244 223 8.99
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&gEkS
FEShgm S ISR/ (ng/kg) B INSE S/ (ng/kg) HEXT N2/ %

YMY-2018-008 54.4 54.9 0.90
YMY-2018-009 5.52

YMY-2018-010 30.4

YMY-2018-011 54 59 9.30
YMY-2018-012 111 118 6.30
YMY-2018-013 62.9 63.6 1.10
YMY-2018-014 25.1

YMY-2018-015 24.9

YMY-2018-016 65.4 63.9 2.32
YMY-2018-017 79.2 86.1 8.35
YMY-2018-018 <5

YMY-2018-019 139 131 5.93
YMY-2018-020 <5

YMY-2018-021 159 172 7.85
YMY-2018-022 211 214 1.40
YMY-2018-023 90.3 98.1 8.28
YMY-2018-024 47.1

YMY-2018-025 31.9

YMY-2018-026 <5

YMY-2018-027 26.9

YMY-2018-028 70.3 66.4 5.50
YMY-2018-029 55.8 50.6 9.30
YMY-2018-030 12.1

4 4

AKIFFERE ST T G S AL M AV (3 0 0 5 oK
T PP K IR T 5 1 i, SRRSO, REUE
FHORHERF, REWEIE . ANbR DR EF, T 28 % H RIS
AL, UEWISCR A SRR AT e o LEAE A I T P RAIE
SR T AR A (R IN, BEA AORUD FRIN ) ARG, TN
WA e R, BRI ST, R ERVE P OR, Sl 15k
I, 3 KA P R DR B A (A D
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