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Comparison of rapid determination of zearalenone in corn oil by colloidal
gold strip method and high performance liquid chromatography
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ABSTRACT: Objective To establish a method for the determination of zearalenone in corn oil by colloidal gold
strip method, and to compare with high performance liquid chromatography (HPLC). Methods The zearalenone
content in 14 corn oil was detected by the methods of colloidal gold test strip and immunoaffinity chromatography
purification HPLC, respectively. Results The results of the paired sample t-test showed that there was no significant
difference between the 2 methods in the 95% confidence level. At the same time, the colloidal gold test strip was used
to conduct 6 repeated experiments for each sample, the coefficient of variation were 2.9%-6.3%, indicating that the
method has good repeatability. Conclusion The colloidal gold test strip can be used as a rapid method for the
detection of zearalenone in corn oil.
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(thin layer chromatography, TLC)®!, & 4% i AH 5, 1% (high
performance liquid chromatography, HPLC)!*"! | &4 4,i%-
Jti%y% (liquid chromatography-mass spectrometry, LC-MS)
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RMQ45L2123ROSA M QUAD §#4b#7(45 °C 5 min),
RRM-NB1597ROSA-M Reader , LF-ZEARQ-FAST5-100K
ROSA ZEARQ-FASTS Test i i B K6 45 (34 2] CHARM
SCIENCES INC A ).

213 RIEF A BATEA G BORAR &3k ik

PR IR B WA S SR AAE AR 1 mL, bRt
BHEFARF R FD); LC 2030 & A0R M (3% . RF-20Axs
R #R (H AR5 HA F]); Waters Symmetry Cog 8354
(250 mmx4.6 mm, 5.0 um, 3&[E Waters A ),

1 mg %% ZEN &5 ¥ & (46 = 99%, UL 3
FERMENTEK A #]); HEE, LHE(Gigal, K fba5]
HEE AT, KEFK(18.2 MQ A,

22 WA
221 EEANEE

PRI 5.00 g ShAET 50 mL .08 b, ABEAEINA
10 mL 70% " BHA W, WIETRY 10 min ARSI, &
BLLHL 4000 t/min 2.0 10 min, TEEK 100 pL WA 1.0 mL
ZEARQ-FASTS T2z iR G, #iE 5 min, Rl
222 RIRF A BATEA G RORAR &k

Z M EFR GB 5009.209-2016 £5—¥5, FREL 10.00 g i
FETF 50 mL &0, InA 1.0 g E4L84FT 20 mL 90%Z. i
VW, WRIEYR T 10 min FE/ME AR 28 850 H1 4000 r/min
B0 10 min, WEEC 10 mL R, A 40 mL KIRA) 5 8
HE LT LR AT U E IR RS . LB 10 mL &l B oK IR
R T G BE SE AR B, P 10 mL PBS J5 PEZE vl Al
10 mL ZKSE/EWBE . T, T 2~3 mL (& 54l B EE B
Wetg, BT, A1 mL SR, .

2.3 HamiSn
23.1 REAMNGEE

$LHT 10 min $TH ROSA M QUAD W& #r H RERE T+
T 45 °C, KM, AT, BIFRN %
Tt 88 28 PR B R R Ak o TR BT A5 o DU 300 L fin AKE i i e,
w DG, 55 EEE R FIRRUE, WE S mine BRI
4548 A ROSA-M Reader FEEUIX, SR, B8 HE3E
2 0~350 pg/kg, = THRA 15 ngkg, #MiER HERIE
Pl AR i 5 LA T R B, BV IBCR YR AR 300 L Jin
A 1.0 mL ZEARQ-FASTS #i BZ& npil 7t /iR A&, 1B Ik
s PRV P
232 R EF A BAT AL G BORAR ik

VAR 35 2 AL Waters Symmetry Cg
(250 mmx4.6 mm, 5.0 pm); WM : ZF K H B
(46:46:8, V:V:V); Vid: 1.0 mL/min; JEEER: 20 pL; H:IE:
35°C; Ml R MK 274 nm, &S 440 nm,

# ZEN AR ShECE L 10, 50, 100, 200, 500,
1000 ng/mL MIFRMETAEMB(GR 1), JARZbrElZ, B
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Table1 ZEN standard curve KEAE B MMM S HEMEGR 2), LR
e e /(ng/mL) e T AR 10 pg/kg, M&F 10 pg/kg AORESRR R AAG H, @it Sk
1 0.00 0 AT LA R 80ROR £ 1 1 G I 5 SR AR S RN, U
) 10.00 6523 B R AT ARG
3 50.00 38397 1) TR AR < 100 2 92 XoF B P A i 3 45 D 14 5Tl 43
BRI 18 WK, 8 L2 A LA AR 4 Al 2%
! 10000 Tonz FO A6t B A PR T 3 RRFBRIE 2543408 6 peke, 72 REBR
3 20000 154854 15 pg/kg, X T BHMEAE Sl HEAR G A 2% vk 2 A U AR 1)
6 500.00 395670 R PR S BE, T8 3R A v A D v AR B e 1 P M
7 1000.00 785978 SR, BRIREES R R BUEEMIL T2 2 R (R 3).
£2 SREAGIEENE 14 M RASRER
Table 2 Results of 14 oil samples by HPLC
TR T RS TR B/ (g/keg)
F AR I ME/(ng/kg) B 5 R E %
1 2 3 4 5 6
FKTH 1 41.66 42.46 42.51 44.03 42.67 42.80 4.7 1.6
Fokh 2 117.68 121.06 120.77 120.55 119.19 117.01 119.4 1.3
K 3 ND ND ND ND ND ND ND
E oA 4 72.33 69.70 71.89 70.63 69.56 72.06 71.0 1.6
ESP S 110.36 111.21 108.03 109.91 110.35 109.40 109.9 0.9
FKIH 6 81.36 84.05 82.55 81.16 80.21 83.87 82.2 1.7
ESP/ ST 244.11 247.30 242.09 240.88 248.73 24137 244.1 12
Fokih 8 165.42 171.01 173.44 167.35 164.98 170.57 168.8 1.8
S S 111.16 113.09 116.66 115.75 112.00 112.86 113.6 1.7
F K 10 72.62 73.48 70.77 71.48 75.03 71.26 72.4 2.0
FEKih 11 309.56 313.30 315.01 306.72 310.68 313.50 311.5 0.9
KT 12 1117.60 1134.98 1097.13 1126.85 1133.46 1118.27 1121.4 1.1
P/ SEREN 146.35 143.16 148.62 147.93 146.06 148.09 146.7 1.3
Fokh 147 ND ND ND ND ND ND ND

T * 2 BRI

®3 RESENERMEHR
Table 3 Results of negative samples by colloidal gold test strip method

FEE pREmZE AR EBER

FE i 27 S A G A 25 ARG ¥ 5 / (g /kg)
/(ng/kg) /(ng/kg) /(ng/kg) /(ng/kg)
1 0 3 0 2 1 3 0
Fokim 3 1.39 1.30 5.28 14.36
2 0 2 0 2 2 4 3
1 4 3 2 2 3 3 1
FoKi 14 2.72 1.15 6.16 14.18
4 2 3 4 5 2 1 2
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Table 4 Compare the 2 experimental results
JE AR 5 DU 5 A DU 4 B /(g k)
FE S 2R A/ (ng/kg) BRFH HPLC/(ug/kg)
1 2 3 4 5 6

FoKih 1 47 49 45 51 46 43 46.8 5.6% 42.7
£k 2 137 125 126 116 126 128 126.3 4.9% 119.4
FoK 3 0 1 0 3 0 2 ND ND

F K 4 75 72 68 73 70 81 73.2 5.7% 71.0

B ST 112 110 109 128 106 113 113.0 6.3% 109.9

F K 6 88 80 86 96 91 83 87.3 6.0% 82.2
FoK 7 267 241 271 260 265 249 258.8 4.1% 244.1
£k 8 184 171 186 162 180 179 177.0 4.6% 168.8
EoK 9 111 115 122 126 120 128 120.3 4.9% 113.6
F K 10 72 65 75 72 68 77 71.5 5.6% 72.4
Fokh 11 322 335 327 314 318 306 320.3 2.9% 311.5
FoA 12° 1077 1136 1012 1167 1026 1064 1080.3 5.1% 1121.4
KM 13 161 146 152 141 155 157 152.0 4.4% 146.7
oK 14 4 1 4 3 2 2 ND ND

o E T 350 pg/kg HYEE S R BN 2 25 R o

M 4 2 MRS RXT AT LUE 1 3 Sl 14
SR B ARG A% BRI 235 SRAR TR vk AR B, R
ARKGH, TR IR ISR — 2 AR SR
UCINZE AR BE L A 15~350 pe/kg, UM BRI 9k
L[N 300~1400 pg/kg, FIERNTT %50 5% 12 A B
BT 6 WHE AN, Frigai R s RBTLHIY 2.9%~6.3%,
Civ=RER 8T8

eI AOE: ¥ N L
Table 5 Paired sample t-test

t df  Sig. OBy

T 1R 4 R 2% - i R TR A e i 0.473 11 0.645

X FH IBM SPSS Statistics19 #4E% 2 R 3256 7 219
PR ZS R UEAT T RO REA ¢ B 58, PR moss Ransk s ir
RISyt I AE R AT LB I AE 95%0 B A5 X a] I
P=0.645>0.05, $iH] 2 FSEme Jr i B 45 PR 45 2L 0 i 2
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4 5T
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