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Improvement research on deter mination of zearalenonein grain by high
performance liquid chromatography

REN Dan-Dan, LI Shao-hui, XIE Yun-Feng, YANG Yong-Tan’

(Beijing Key Laboratory of Nutrition Health and Food Safety, COFCO Nutrition and Health Research Institute,
Beijing 102209, China)

ABSTRACT: Objective To improve immunoaffinity column clean-up and high performance liquid
chromatography (HPLC) method for the determination of zearalenone in grain. Methods Ground sample was
extracted with 84% acetonitrile solution (V:V) by ultrasonic wave. The chromatographic purification was
performed on an immunoaffinity column and separated on a C;3 column, using a mixture of acetonitrile, water
and ethanol (v:v:v=46:46:8) as mobile phase, then the analyte was detected by HPLC with fluoresence detector
(Ex=274 nm, E,=440 nm). Results Under the optimal conditions, the correlation coefficient (r) was more
than 0.9998. The relative standard deviations (RSDs) were in the range of 5.24%~7.96%, the limit of detection
(LOD) was 5 pg/kg and the spiked recoveries were between 92.6%~108.0%. Conclusion The proposed
method is suitable for fast, accurate and sensitive detection of zearalenone in grain with various immunoiffinity
columns in market .

KEY WORDS: high performance liquid chromatography; immunoaffitnity column; zearalenone; grain

E&mAB: (2013-C2-F001)
Fund: Supported by the Fundamental Research Project of COFCO Corporation (2013-C2-F001)
*BITEE: , , E-mail: yangyongtan@cofco.com

*Corresponding author: YANG Yong-Tan, Senior Engineer, Food Quality & Safety Center, COFCO Nutrition & Health Research Institute, No.4
Road, Future Science and Technology Park South, Beiqijia, Changping, Beijing 102209, China. E-mail: yangyongtan@cofco.com



1163

H
L
it

( zearalenone, ZEN), F2 s
(Fusarium roseum)
(Fusarium graminearum)

12 ZEN ,
ZEN ,
, ZEN
[3-5]
, ZEN
ZEN ,
ZEN 60 pg/kg'®, ZEN
500 pg/kg!”
ZEN
(enzyme-linked immunosorbent assay,

ELISA)®
TLC)™
chromatography, HPLC)!"!
chromatography-mass spectrum, LC-MS)!'!)

(thin layer chromatography,
(high performance liquid
(liquid

HPLC GB/T 23504-2009
ZEN (12]
, ZEN ,
ZEN ,
, ZEN
[13,14]
, ZEN
ZEN

2 RS

21 FEMUHFSRAF
Thermo Ultimate 3000Dual
( Thermo

( Millipore

B

); Millipore Advantage
); Allegra 64R

( ); TTL DC (
); ( Whatman )
Sigma
( s Fisher Scientific );
(PBS): 80¢g
12¢g 02¢g , 1L,
pH 7.0

A: Romer Labs,
COIAC 4000; B: , HCMO0515; C:

VICAM, #G1012

22 BIEEH
: Agilent Extend Cig (4.6 mmx150 mm, 5

pum); : Do (46:46:8); : 1.0 mL/min;
135 C; 14 C; : 50 pL;
274 nm, 440 nm
23 HmAERE
10 g( 0.01 g) 50 mL ,
25 ¢g 40 mL , 1h
, 8000 r/min 10 min 10.0 mL
50 mL , ,
10.0 mL ,
, 1 /s )
10 mL PBS 10
mL , 1~2 /s,
) 1.0 mL
, 1 /s,
40 C ,
1.0mL, HPLC

3 #R5ITR

31 EEFHRML
ZEN



1164 6

, GB/T 23504-2009

(90:10) ZEN
A , 2 )
) 28% , , ZEN
R ZEN
[15]
R (84:16) _
S ( 8000 000 -
1)
6 000 000 |-
i =)
0000000 A: 84% ZJit = 4000000
5 000 000 B: 90% Z.Ji i ! B
4000 000 I 2000000 F
3 1
2 3000000 I \_Q\\/\j\ﬁ‘# A
I 0 |- I e
2 000 000
L A 0 2 4 6 8 10 12 14
1 000 000 . .
L B Time (min)
0
0 2 4 6 8 10 12 14 2 ZEN (A ;B )
Time (min) Fig. 2 Chromatogram of zearalenone with and without filter
GB/T 23504-2009 ,
1 ZEN (A:90% ; B: 84% )
Fig. 1 Chromatogram of zearalenone at different extraction ’ ’ >
solvent s
34 GEFEFFE AN E LT
87.6%  89.6%,
, 1
R1 TEGEFRFMEMAER
> Tablel Theresultsof determination by different
32 SRELEEERT immunoaffinity columns
. 1. NXZ1K Y
(ng/ke)
GB/T 23504-2009 (ng/mL)
S1-1 S1-2
7EN A 581.8 577.7 579.8
40 C B 642.5 601.9 622.2
1.0 mL, ¢ 626.2 580.9 603.6
33 FtdiEMMK ZEN L (472.1£157.0) ng/ke
(k=2) ,
, ZEN ZEN

ZEN



4 : 1165

®2 FEREMLERMEEE (n=6)

Table2 Recovery and precision (n=6)

(ng) (ng) (ng) (%) RSD(%)

1.25 0 1.30

102 5.91
1.25 0 1.24
2.50 0 2.29

92.6 7.69
2.50 0 2.34
5.00 0 5.40

108 5.24
5.00 0 5.40

®3 ERERPERFEHISEVUEER

Table3 The concentrationof ZEN in different grain samples

(ng/kg)
(ng/mL) (ng/mL) (ng/mL) %
S1-1 S1-2
75.86 76.53 76.20 50.0 123.7 96.9
20.03 17.08 18.56 50.0 66.71 96.3
18.97 15.91 17.44 50.0 64.97 95.1
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GB/T 23504-2009 s ZEN N
4 £ R
, 50 pL, .
(X) (Y) .
, 3 (SN)
(LOD) , ,
Y=1775.4X-6881 (r=0.9998) > 5 >
, 3 , ZEN
> nglkg 2% 30k
3.6 FIEKIEREERE 1
5 [M]. : , 2006.
ZEN s s Zhang YB, Bao L, Zhe QH, et al. Detection and analysis of
2 mycotoxinsin agricultural products [M]. Beijing: Chemical
Industry Press, 2006.
6 6 [2] Zinedine A, Soriano JM, Molt6 JC, et al. Review on the toxicity,
2 ZEN occurrence, metabolism, detoxification, regulations and intake of

5.24%~7.69%, zearalenone [J]. Food Chem Toxicol, 2007, 45(1): 1-18.

e g O S [3] Ruddick JA, Scott PA. Teratological evaluation of zearalenone
3.7 3% BITHL:I:IEIUHJJZE administered orally to the rat [J]. B Enoviron Contam Tox, 1974,
15: 678.

ZEN , [4] Blaney BJ, Bloomfield RC, Moore CJ. Zearalenone intoxication



1166

[3]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

of pigs [J]. Aust Vet J, 1984, 61(1): 24-27.
Minervini F, Dell' Aquilab ME, Maritato F, et al. Toxic effects of
the mycotoxin zearalenone and its derivatives on in vitro
maturation of bovineoocytes and 17 beta-estradiol levels in mural
granulosa cell cultures [J]. Toxicolln Vitro, 2001, 15: 489-495.
GB 2761-2011 [S].
GB 2761-2011 National food safety standard maximum levels of
mycotoxinsin foods [S].
GB 13078.2-2006 A
[S].
GB 13078.2-2006 Hygienical standard for feeds-toleration of
ochratoxin A and zearalenone in feeds [S].
Bennett GA, Nelsen TC, Miller BM. Enzyme-linked
immunosorbent assay for detection of zearalenone in corn, wheat,
and pig feed: collaborative study [J]. ] AOAC Int, 1994, 77(6):
500-1509.
Nicol RW. Analysis of fusariumtoxins in maize and wheat using
thin layer chromatography [J]. Mycopathologia, 1998, 142(2):
107-113.
Reza OM, Hajimahmoodi M, Memarian S, et al. Determination
of zearalenone in corn flour and a cheese snack product using
high performance liquid chromatography with fluorescence
detection [J]. Food Addit Contam, 2005, 22 (5): 443— 448.
[J]. , 2006, 21(6): 160-162.
Liang Y, Liu LW, Zhang CH. Simultaneously detecting three
fusarium mycotoxinsin wheat by liquid chromatography-mass
spectrometry [J]. J. Chin Cereal Oil Ass, 2006, 21(6): 160—162.
GB/T 23504-2009
[S].
GB/T 23504-2009 Determination of zearalenone in food high

[13]

[14]

[15]

performance liquid chromatographic method  with
immunoaffinity column clean-up [S].
, , , -HPLC

[J]. ,2013,
34(9): 306-309.
Bao L, Lv N, Wu ZX, et al. Determination of zearalenonein
edible oil by HPLC-fluorometry with immunoaffinity column
clean up [J]. Sci Technol Food Ind, 2013, 34(9): 306-309.

[J]. , 2006, 03: 351-354.
Zeng HY, Li YQ, Jing HQ. Determination of zearalenoneand its
metabolites in grains by reversed phase high performance liquid
chromatography [J]. Chin J Anal Chem, 2006, 3: 351-354.
1 ,2010, (1): 266-270.

Luo XH, Bao QB, Yang X, et al. Determination method of
zearalenone by means ofhigh-performance liquid chromatography

[J]. Food Sci Technol, 2010, (1): 266-270.

(TR FRT)

FAF, MAER, TEARAEA
rmRESRE.

E-mail: rendd@cofco.com

Hkiz, SRIEIW, TEMRFE
AEmRESRE,

E-mail: yangyongtan@cofco.com





